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ABSTRACT

Over the past three decades, the Mount Elgon Forest Reserve in Bungoma County, Kenya, has
experienced considerable environmental degradation largely driven by anthropogenic practices
associated with household livelihood strategies. Forest-adjacent communities depend heavily
on forest resources for subsistence and income, resulting in deforestation, settlement
expansion, and small-scale mining. While these activities provide immediate livelihood
benefits, they undermine biodiversity conservation, ecosystem services, and the long-term
sustainability of household livelihoods. This study examined the influence of anthropogenic
practices on the sustainability of household livelihoods in the Mount Elgon Forest Reserve
area, Bungoma County, Kenya. The specific objectives were to assess the influence of
deforestation, settlement, and mining activities on sustainable household livelihoods and to
explore interventions for the sustainable utilization of forest resources. The study was anchored
on the Sustainable Livelihood Framework by Chambers and Conway (1992) and Stakeholder
Theory by Freeman (1984). A cross-sectional research design employing a mixed-methods
approach was adopted. The target population comprised 12,842 household heads, four ward
administrators, twelve chiefs, one Kenya Forest Service officer, and one National Environment
Management Authority (NEMA) official. A sample of 373 household heads was selected using
multistage and stratified random sampling, while key informants were purposively selected.
Data were collected using questionnaires, interview guides, and focus group discussions.
Instrument validity was established through expert review, while reliability was confirmed
through piloting and computation of Cronbach’s alpha coefficients. Quantitative data were
analyzed using descriptive statistics and inferential techniques, including Pearson correlation
and linear regression, while qualitative data were thematically analyzed. The findings revealed
statistically significant positive relationships between deforestation activities (r = .682, p <
.001), settlement activities (r = .614, p < .001), mining activities (r = .762, p < .001), and
sustainable forest utilization interventions (r = .792, p < .001) with household livelihood
sustainability. Collectively, these variables accounted for 75.5% of the variation in sustainable
household livelihoods among forest-edge communities. The study concludes that
anthropogenic practices play a dual role in sustaining household livelihoods while
simultaneously threatening the ecological integrity of the Mount Elgon Forest Reserve.
Without deliberate and coordinated interventions, continued reliance on unsustainable forest-
based practices is likely to exacerbate environmental degradation and compromise future
livelihood security. The study recommends the strengthening of participatory forest
management frameworks, promotion of alternative and climate-resilient livelihood options,
enforcement of land-use regulations, and enhancement of community-based environmental
education programs. Institutional collaboration among Kenya Forest Service, Kenya Wildlife
Service, NEMA, county governments, and local communities is critical for achieving
sustainable forest resource management. Further research is recommended to examine the
long-term impacts of climate change on forest-dependent livelihoods, evaluate the
effectiveness of alternative livelihood interventions over time, and explore gender and youth
dimensions in forest resource utilization and livelihood sustainability within the Mount Elgon
ecosystem.
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CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Forests play a critical role in sustaining ecological balance, supporting biodiversity, regulating
climate, and providing essential goods and services that underpin rural livelihoods. Globally,
forest ecosystems contribute significantly to food security, income generation, cultural identity,
and resilience against environmental shocks, particularly for communities living in forest-
adjacent areas. However, increasing anthropogenic pressures such as deforestation, settlement
expansion, agricultural encroachment, and extractive activities have accelerated forest
degradation and threatened the sustainability of both ecosystems and dependent livelihoods.
According to the Food and Agriculture Organization (FAO), forest loss remains a major global
environmental challenge, especially in developing countries where forest resources often serve

as safety nets for vulnerable populations.

Deforestation is the most significant human activity that negatively affects sustainable
household livelihoods. Deforestation leads to a shortage of lumber for diverse applications,
such as construction and fuel generation. As a consequence, this leads to a decrease in
biodiversity and the exhaustion of ecosystems that play important roles in climate regulation
and water purification (Estrada; Mendoza-Ponce, Calderon-Bustamante & Botzen, 2022).
Deforestation can lead to soil erosion, which has detrimental effects on agricultural
productivity and food security (Oosting, van der Lee, Verdegem, de Vries-de-Vries, vernooij,

Bonilla-Cedrez, & Kabir, 2022).

Fuel wood removal increased from 1,129.64 million cubic meters in 1990 to 1,459.11 million
metric tons in 2015 (FRA, 2015). This rise in fuel wood production is widespread across

continents, particularly in Global Forest, Asia, and Europe. However, North America is an



exception, showing limited fuel wood extraction. In lower-income countries, fuel wood

accounts for 93% of their forest resources, with industrial round wood responsible for 83%.

The higher rates of fuel wood removal in Africa and Asia can be attributed to the reliance on
these resources for daily needs (Kaskoyo, Mohammed & Inoue, 2017a; Simiyu., et al., 2023).
Illegal activities in forest management pose grave threats to the world's forest ecosystems,
jeopardizing their health and sustainability (Cohen et al, 2019; Fortibuoni et al., 2014; Haavik
et al., 2015; Caviglia et al., 2017; Duffy et al., 2013. Extensive research conducted across
different regions has highlighted the widespread prevalence and devastating impacts of these

illegal practices.

In the United States, challenges such as illegal logging and the illicit trade of forest products

have reached alarming levels (Cohen et al., 2019; Echeverria et al., 2016). Studies conducted
in the Pacific Northwest emphasize the detrimental effects of illegal logging on forest health,
biodiversity, and local economies, underscoring the urgent need for stricter regulations,

enhanced enforcement measures, and public awareness campaigns (Cohen et al., 2019).

In the United Kingdom and the European Union, significant attention has been directed toward
issues such as timber smuggling and the illegal trade of protected species (Interpol, 2021; Fotso

etal., 2019).

Research conducted in the UK's Forest of Dean has exposed the presence of illicit logging
activities, which undermine sustainable forest management efforts (Interpol, 2021). In South
America, particularly Brazil, severe challenges arise from illegal activities in forest
management, including illegal logging, encroachment, and unlawful resource extraction
(Schepaschenko et al., 2019; Okeyo et al., 2019). These practices lead to deforestation, habitat
destruction, and contribute significantly to global climate change. Studies in the region

emphasize the urgent need for comprehensive legislation, law enforcement capacity building,



and community participation to effectively address these issues (Nijman, 2018; Simiyu et al.,

2023).

Research undertaken in Africa, Asia, and Latin America consistently shows that both revenues
derived from forests and income derived from non-forest environments are essential for
sustaining rural lifestyles. Forest income in Malawi accounts for 15% of the overall household
income, which has a notable impact on the distribution of income among rural households. In
South Africa, forest resources have played a critical role in preventing further impoverishment
(Shackleton & Shackle, 2006; Simiyu et al., 2023). Forest products are essential for providing
security to the most vulnerable members of society and contribute significantly to household
income levels comparable to those of the general population. Insights from these observations
can inform the development of effective conservation strategies for forest services and

livelihood support (Mendako et al., 2022).

In Kenya, forests cover approximately 7.4 percent of the total land area and are vital for water
catchment, climate regulation, and socio-economic development. Despite their protected
status, forest reserves continue to experience degradation due to illegal logging, charcoal
production, settlement, and small-scale mining. The Mount Elgon Forest Reserve, a
transboundary ecosystem shared between Kenya and Uganda, is one of Kenya’s most
ecologically significant landscapes. It supports diverse flora and fauna, serves as a major water
catchment for rivers flowing into Lake Victoria, and provides livelihoods to thousands of
households living along its periphery. However, over the past three decades, the forest has
experienced considerable degradation attributed to increasing anthropogenic activities driven

by livelihood needs.

In developing countries, natural resources, particularly forests, have been a major source of

livelihood for thousands of years (Mukul, Rashid, Uddin & Khan, 2016). Forests are a critical



source of income for millions of rural households in developing countries, as noted by
Rasmussaudi et al. (2017, 2017; Lowore, 2018; Cheng, 2019). Evidence suggests that rural
communities located near forested regions rely heavily on these resources for their livelihoods
(Sharaunga et al., 2015; Garekae & Associates, 2020). However, the role of forests in
supporting rural livelihoods and ensuring sustainable management is influenced by a complex
interplay of institutional, economic, cultural, and natural factors (Ferrara et al., 2017). Forest
services are not easily classified as purely public or purely private goods, which can partially
explain the depletion of forest resources. Instead, they are categorized as "mixed or impure
public goods," characterized by varying levels of competition and potential exclusion

(Hasnaoui & Krott, 2019).

Forests are considered crucial for human survival, especially in regions with dense forest cover
(Cérdova, Wunder, Smith-Hall & Borner, 2013). They provide a range of ecosystem services
and products that are beneficial to both humans and the natural world, categorized into
provisioning, regulating, cultural, and supporting services (Howe-Suich, Wiley & Mace, 2014).
The forestry industry's contribution to employment is another critical aspect of forest
dependency. Asia has the highest concentration of forestry-related employment, while Oceania
has the lowest. In contrast, advancements in machinery have led to a decrease in forestry
employment in Europe and North America (FAO, 2015). Despite this trend, households in
developing countries continue to depend heavily on forests for their sustenance, obtaining
various essential resources from them. In rural areas, forests are often a crucial supplement to
household income (Wen et al., 2017). Rural livelihoods and ecosystems are closely linked to
the presence of natural forests, particularly in economically challenged regions. Indigenous
peoples in less developed countries still rely on traditional means of life, including modern
amenities and livelihood opportunities, particularly in rural areas. According to Rababbi et al.,

(2010).



Communities in Asia, such as Nepal, where 95% of the population depends on forests for
timber and non-timber forest products (NTFPs), also show a heavy reliance on forest resources
(Gautam, 2006). In India, around 400 million people are dependent on NTFPs, with the income
share ranging from 10% to 20% in Bangladesh (Mukul et al., 2016). Ullah et al. (2020)
emphasize that forest resources are particularly crucial for rural communities in developing
countries, providing protection and insurance against risks and economic shocks, thereby
playing a significant role in the economy (Wei et al., 2017). Forests also help mitigate seasonal
financial shortfalls by filling income gaps during periods of low agricultural earnings.
Additionally, forests contribute to poverty reduction and economic well-being (Wunder et al.,

2014).

Forests are the main source of income for approximately 1.6 billion people, with forest
residents accounting for almost half of all human life. The World Bank reported in 2004 that
these resources are essential for the survival and livelihood of 350 million individuals who live
in areas with high forest density. Environmental resources are expected to make up 20%-25%
of rural income in developing countries, while also serving as a crucial food reserve during
crisis situations or seasonal food shortages (Vedeld et al, 2007; Langat, Maranga- Cheboiw0
& Aboud, 2015; Simiyu et al., 2023).

In Sub-Saharan Africa, forest income is significant, contributing 39% of total household
income in Ethiopia's Dendi district and 38% in Ghana (Mamo, Sjaastad, & Vedeld, 2007). In
Southern Africa, forestry contributes between 30% and 45% of total household income

(Kalaba, Quinn, & Dougill, 2013).

Kenya’s forest cover has declined by 12400 hectares per year between 1990 and 2015 (FAO,
2018). The rising degradation rates have been in part because of the increase of human
population which has led to increased human activities around the forest. The ongoing forest
degradation is set to interfere with human livelihoods as well as the natural biodiversity. Due
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to high rate of forest loss, government and policy makers are now working towards achieving
the 10% forest cover. In order to address the challenges of forest degradation, the government
has formulated policies that allow the transfer of management of forests to local forest
depended communities (Kimutai & Watanebe, 2016). This strategy has been implemented in
Kenya through participatory forest management (PFM), which began after the enactment of
the Forest Act (Kenya Forest Act, 2005). Its main aim was an attempt to establish community
participation in the co-management of gazetted forests. The act calls for the formation of
Community Forest Associations which allows the forest depended communities to extract
forest resources and at the same time manage forests in association with the Kenya Forest
Service which is the state agency in charge of protected forests (Chomba et al., 2015). The
extraction of forest products by communities is accompanied by responsibilities such as;
establishing plantation forests, firefighting and protecting sacred groves for sustainable forest
management in general (Kenya Forest Act, 2016; Simiyu., et al., 2023).

Majority of studies in the Kenyan context have looked at diversification of livelihood strategies
and forest extraction activities (Brown et al., 2006; Lagat et al., 2016; Maua et al., 2018;
Mutaki, 2018; Musyoka et al., 2019). The studies show that households diversify their
livelihood strategies to include a combination of remittances, business, agricultural activities
and exploitation of natural resources. Further, the studies reveal that forest resources contribute
to rural livelihoods through provision of food (vegetables and wild fruits), fuelwood,
construction materials, plants, fodder, cash income, honey, cultural and ceremonial sites (Ouko
et al., 2018; Waruingi et al., 2021).

Even in similar context, studies done on rural livelihood diversification consider forest
extraction as part of agricultural income (Brown et al., 2006; Homewood et al., 2009). Further,
most of the studies done on forest extraction ignore differences in the nature and extent of forest

extraction based on geographical region, gender, and wealth categories (Lagat et al., 2016;



Maua et al 2018; Mutaki, 2018; Musyoka et al., 2019). It is therefore, critical to understand
rural livelihood strategies intensity of forest extraction for designing rural livelihoods and
achieving sustainable resource management. Intensity of extraction is the measure of how far
the households can go in terms of the value of extraction of forest products which is used
interchangeably with extent of extraction. This study responds to these gaps by examining rural
households' livelihood strategies as well as the nature, and extent of forest extraction decisions
in Mt Elgon, Kenya. The findings will play an important role for designing sustainable rural
livelihood strategies (Babulo et al., 2008; Mai et al., 2011; Zenteno et al., 2013). Understanding
the driving forces is equally essential for policies seeking to improve rural livelihoods.
livelihood diversification and the heterogeneities in rural household contexts is important to
inform future policies and interventions for livelihood enhancement and ecological
conservation (Maua et al, 2018; Nguyen et al., 2015; Wunder et al., 2014).

Mount Elgon Forest in Bungoma County, Kenya, exemplifies the complex challenges faced in
forest management. This ecological hotspot supports unique flora and fauna and plays a critical
role in water catchment regulation and resource provision for local communities (Okeyo,
2018). However, it has been significantly affected by encroachments, illegal logging, poaching,
and other illicit activities, posing a serious threat to its sustainability and, consequently, the

well-being of surrounding communities (Williams et al., 2018).

1.2 Statement of the Problem

The Mount Elgon Forest Reserve is a critical ecological and socio-economic resource for
communities living along its periphery in Bungoma County, Kenya. It provides essential
ecosystem services and supports household livelihoods through the provision of forest
products, agricultural land, and income-generating opportunities. However, over the past three
decades, the forest has experienced increasing degradation driven by anthropogenic practices

linked to household livelihood needs. Despite its protected status, activities such as
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deforestation, unplanned settlement expansion, and small-scale mining continue to intensify
within and around the forest reserve, raising concerns about the sustainability of both the forest

ecosystem and the livelihoods that depend on it.

Deforestation in the Mount Elgon Forest Reserve, largely resulting from fuelwood extraction,
timber harvesting, and agricultural encroachment, has led to declining forest cover, soil
erosion, loss of biodiversity, and disruption of ecosystem services. These environmental
changes directly affect household livelihoods by reducing access to forest-based resources and
increasing vulnerability to environmental shocks. However, empirical evidence on the extent
to which deforestation influences the sustainability of household livelihoods in this area

remains limited and fragmented.

Similarly, settlement activities within and adjacent to the forest reserve have expanded due to
population growth, historical settlement schemes, and land tenure challenges. Unregulated
settlement has resulted in habitat destruction, land-use conflicts, and increased pressure on
forest resources. While settlement provides households with land for shelter and subsistence
farming, it also exacerbates forest degradation and may undermine long-term livelihood
sustainability. The specific influence of settlement activities on sustainable household

livelihoods in the Mount Elgon Forest Reserve area has not been adequately examined.

In addition, mining activities, particularly small-scale and artisanal mining, have emerged as
an important livelihood strategy for some forest-edge communities. Although mining
contributes to household income and employment, it often leads to environmental degradation,
including land scarring, water pollution, and deforestation. There is limited context-specific
research assessing how mining activities influence the sustainability of household livelihoods

in the Mount Elgon Forest Reserve area.



Despite the presence of conservation policies and institutional frameworks, the effectiveness
of intervention measures aimed at promoting sustainable utilization of forest resources and
enhancing household livelihoods remains unclear. Little is known about how existing or
potential interventions such as participatory forest management, alternative livelihood
programs, and enforcement mechanisms—can balance livelihood needs with conservation

goals.

Therefore, the problem addressed by this study is the lack of comprehensive empirical evidence
on how deforestation, settlement activities, and mining practices influence the sustainability of
household livelihoods in the Mount Elgon Forest Reserve area, and how intervention measures
can be designed to promote sustainable forest resource utilization while enhancing livelihood
sustainability. Addressing this knowledge gap is critical for informing policy, guiding
stakeholder interventions, and ensuring the long-term sustainability of both forest ecosystems

and forest-dependent communities.

1.3 Purpose of the Study

The purpose of this study was to examine the influence of anthropogenic practices on the
sustainability of household livelihoods in the Mount Elgon Forest Reserve area, Bungoma
County, Kenya. Specifically, the study sought to assess how deforestation, settlement activities,
and mining practices affect sustainable household livelihoods and to explore intervention
measures for the sustainable utilization of forest resources that can enhance livelihood
sustainability among forest-edge communities. The study aimed to generate empirical evidence
to inform policy formulation, support participatory forest management, and promote balanced
strategies that integrate environmental conservation with the socio-economic wellbeing of

households dependent on forest resources.



1.4 Objectives of the Study
The following were the specific objectives of this study:
1. To assess the influence of deforestation at Mt. Elgon forest reserve area on sustainable
household livelihoods.
2. To examine the influence of settlement activities at Mt. Elgon forest reserve area on
sustainable household livelihoods.
3. To analyze the influence of mining activities at Mt. Elgon forest reserve area on
sustainable household livelihoods.
4. To explore interventions measures for sustainable utilization of forest resources at Mt.

Elgon forest reserve area for sustainable household livelihoods.

1.5 Research Questions
The following were the research questions for this study
1. To what extent does deforestation affect sustainable livelihoods in the Mt. Elgon
Reserve?
2. How do settlement dynamics influence access to forest-based livelihood resources?
3. How do mining activities in the Mount Elgon forest reserve impact the sustainable
livelihoods?
4. What interventions measures can be implemented to promote the sustainable utilization

of forest resources and enhance livelihoods in the Mount Elgon forest reserve?

1.6. Justification of the Study

Previous research studies in Kenya have focused on the provision of forest goods and services
to communities surrounding forests. There has been little attention given to human activities
and their impact on forests, particularly in the Mount Elgon forest reserve. Forests are being
destroyed by human activities. The study area was chosen for its potential forest relevance to

the ecology of Bungoma County, which is deteriorating. Due to environmental degradation,
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rainfall has decreased, biodiversity has disappeared and livelihoods have been lost due to a lack
of food security and water resources. Effective management strategies must be implemented to
achieve sustainable development goals (SDGs). Forests are the primary source of income for

communities, promoting wood and non-wood products.

1.7 Significance of the Study

The findings of this study are significant to policy makers, practitioners, academic institutions,
local communities, and development partners involved in forest conservation and livelihood
enhancement. By examining the influence of anthropogenic practices on the sustainability of
household livelihoods in the Mount Elgon Forest Reserve area, the study provides empirical
evidence that can inform more integrated and context-specific approaches to forest resource

management.

For policy makers and government agencies, including the Kenya Forest Service (KFS),
National Environment Management Authority (NEMA), Kenya Wildlife Service (KWS), and
the Bungoma County Government, the study offers insights into how deforestation, settlement,
and mining activities interact with household livelihood strategies. This evidence can support
the formulation and implementation of policies that balance conservation objectives with socio-
economic development, strengthen enforcement mechanisms, and promote participatory forest

management frameworks.

For local communities and forest-edge households, the study highlights the livelihood
implications of different anthropogenic practices and underscores the importance of sustainable
forest resource utilization. The findings can enhance community awareness, support informed
decision-making, and encourage the adoption of alternative and environmentally sustainable
livelihood options that reduce overdependence on forest resources while improving household

wellbeing.
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The study is also significant to development partners and non-governmental organizations
working in the areas of environmental conservation, climate change adaptation, and rural
development. The evidence generated can guide the design, targeting, and evaluation of
livelihood diversification programs, conservation incentives, and community-based natural

resource management initiatives within forest ecosystems.

For academic scholars and researchers, the study contributes to the existing body of knowledge
on the relationship between anthropogenic practices and livelihood sustainability in forest-edge
contexts. It extends the application of the Sustainable Livelihood Framework and Stakeholder
Theory within a Kenyan forest reserve setting and identifies areas for further empirical inquiry,

particularly in relation to sustainable interventions and long-term livelihood outcomes.

1.8 Scope and Limitations of the Study

1.8.1 Scope of the Study

This study focused on examining the influence of anthropogenic practices on the sustainability
of household livelihoods in the Mount Elgon Forest Reserve area, Bungoma County, Kenya.
Geographically, the study was confined to selected forest-edge communities within Bungoma
County that directly interact with the Mount Elgon Forest Reserve. Thematically, the study
concentrated on key anthropogenic practices, namely deforestation, settlement activities, and
mining, and their influence on sustainable household livelihoods. In addition, the study
explored intervention measures aimed at promoting the sustainable utilization of forest

resources to enhance livelihood sustainability.

In terms of population, the study targeted household heads residing in forest-adjacent areas, as
well as key informants including ward administrators, chiefs, Kenya Forest Service personnel,
and a National Environment Management Authority (NEMA) official. Methodologically, the

study adopted a cross-sectional research design and employed a mixed-methods approach,
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integrating both quantitative and qualitative data collection and analysis techniques.
Quantitative data were obtained through structured questionnaires, while qualitative insights
were gathered using interview guides and focus group discussions. The study was anchored on
the Sustainable Livelihood Framework and Stakeholder Theory to guide data interpretation and

analysis.

1.8.2 Limitations of the Study

Despite careful design and implementation, the study encountered several limitations. First, the
cross-sectional nature of the study limited the ability to capture changes in anthropogenic
practices and household livelihoods over time, thereby restricting causal inferences. Second,
the study relied partly on self-reported data from household heads, which may have been
subject to recall bias or social desirability bias, particularly on sensitive issues such as illegal

forest activities.

Third, accessibility challenges and rugged terrain within parts of the Mount Elgon Forest
Reserve area may have constrained coverage of some households, potentially affecting
representativeness. Fourth, the focus on Bungoma County limited the generalizability of the
findings to other regions of the Mount Elgon ecosystem or forest reserves with different socio-

economic and ecological contexts.

Nevertheless, these limitations were mitigated through triangulation of data sources, use of
mixed methods, careful sampling procedures, and inclusion of key informants to enhance the

credibility, reliability, and validity of the study findings.
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1.9 Assumptions of the Study
The study was based on the following assumptions:
i.  The respondents gave honest opinions
ii.  The inhabitants of the study area were dependent on forest and forest products for their
livelihoods
iii.  The combination of both qualitative and quantitative aspects of data collection and
analysis in this study provided a better understanding on anthropogenic practices
influencing sustainable household livelihoods
iv.  The use of mixed methods (triangulation) in this research fits in the assumptions of the
pragmatic worldview. Pragmatism is not committed to any one system of philosophy
and reality in that researchers draw liberally from both quantitative and qualitative

assumptions when engaging in their research.

1.10 Theoretical Framework
1.10.1 Sustainable Livelihood Framework

The Sustainable Livelihood Framework (SLF), developed by Chambers and Conway (1992)
and later refined by the Department for International Development (DFID), provides a holistic
approach for understanding how households construct and sustain their livelihoods within
specific socio-economic, institutional, and environmental contexts. The framework emphasizes
that a livelihood comprises the capabilities, assets, and activities required for a means of living,
and that a livelihood is considered sustainable when it can cope with and recover from stresses
and shocks, maintain or enhance its capabilities and assets, and contribute to the sustainability

of natural resources over time.

Central to the SLF are five core livelihood asset categories natural, human, physical, financial,

and social capital which households combine in varying ways to pursue livelihood strategies.
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Natural capital, particularly forest resources, plays a critical role in forest-edge communities
such as those surrounding the Mount Elgon Forest Reserve. These resources provide timber,
fuelwood, medicinal plants, grazing land, and ecosystem services that directly support
household survival and income generation. Human capital, including skills, education, health,
and labor availability, influences households’ capacity to utilize forest resources productively
and adapt to environmental and economic changes. Physical capital, such as housing, tools,
infrastructure, and access roads, shapes the extent and efficiency of livelihood activities,
including farming and mining. Financial capital, comprising savings, credit, and income,
determines households’ ability to invest in alternative livelihood options. Social capital,
including networks, community organizations, and collective action mechanisms, facilitates

access to resources, information, and institutional support.

The SLF also recognizes the vulnerability context, which encompasses external shocks, trends,
and seasonality that affect livelihoods. In the Mount Elgon Forest Reserve area, households are
exposed to vulnerabilities such as climate variability, land scarcity, population pressure, and
environmental degradation resulting from anthropogenic practices. Deforestation, settlement
expansion, and mining not only respond to livelihood vulnerabilities but also intensify them by
degrading the natural resource base. This study applies the SLF to examine how such
anthropogenic practices alter household asset portfolios and influence the sustainability of

livelihoods over time.

Furthermore, the framework highlights the role of transforming structures and processes,
including policies, institutions, laws, and cultural norms, in shaping access to livelihood assets
and determining livelihood outcomes. Institutions such as the Kenya Forest Service, NEMA,
county governments, and community forest associations influence how forest resources are
accessed, regulated, and managed. The effectiveness of intervention measures—such as
participatory forest management, alternative livelihood programs, and enforcement of
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conservation policies depends on how these structures engage and support forest-edge

communities.

In this study, the Sustainable Livelihood Framework provides an analytical lens for linking
anthropogenic practices to household livelihood outcomes. Deforestation, settlement, and
mining activities are examined as livelihood strategies that draw primarily on natural and
physical capital, while intervention measures are assessed in terms of their capacity to
strengthen household assets, reduce vulnerability, and promote sustainable forest resource
utilization. By applying the SLF, the study seeks to generate insights into how livelihood
sustainability can be enhanced without compromising the ecological integrity of the Mount

Elgon Forest Reserve.

1.10.2. Stakeholder Theory

Stakeholder Theory further emphasizes the role of power dynamics and interest asymmetries
among stakeholders in shaping resource governance outcomes. In forest management contexts,
not all stakeholders possess equal authority, access to resources, or decision-making power.
Government agencies such as the Kenya Forest Service and NEMA often wield regulatory
power, while local communities bear the direct livelihood consequences of conservation
decisions. When local stakeholders are excluded or marginally involved in forest governance,
resistance, non-compliance, and illegal resource extraction may arise. Recognizing and
addressing these power imbalances is therefore critical for fostering trust, cooperation, and

sustainable forest resource utilization.

The theory also highlights the importance of institutional coordination and collaboration among
stakeholders. Fragmented institutional mandates and weak inter-agency cooperation often
result in overlapping responsibilities, policy contradictions, and ineffective enforcement of

forest regulations. In the Mount Elgon Forest Reserve area, coordination between national
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agencies, county governments, and community-based institutions is essential for harmonizing
conservation goals with livelihood development initiatives. Stakeholder Theory advocates for
structured platforms that facilitate information sharing, joint planning, and collective problem-

solving to enhance governance effectiveness and sustainability outcomes.

Another key dimension of Stakeholder Theory is its emphasis on stakeholder participation and
co-management arrangements. Participatory Forest Management (PFM), for example, aligns
with the principles of Stakeholder Theory by promoting shared decision-making and benefit-
sharing between government agencies and local communities. Through mechanisms such as
Community Forest Associations (CFAs), local stakeholders can contribute indigenous
knowledge, monitor resource use, and support conservation efforts while deriving livelihood
benefits. Such inclusive arrangements enhance community ownership of conservation

initiatives and increase compliance with forest management regulations.

Finally, Stakeholder Theory provides a framework for evaluating intervention measures aimed
at sustainable forest resource utilization. Interventions such as alternative livelihood programs,
conservation incentives, environmental education, and enforcement strategies can be assessed
based on how well they address the interests, capacities, and expectations of different
stakeholders. In the Mount Elgon Forest Reserve context, interventions that fail to engage local
communities or overlook their livelihood realities are unlikely to achieve long-term success.
By applying Stakeholder Theory, this study critically examines how inclusive governance and
stakeholder-driven interventions can enhance both forest sustainability and household

livelihood outcomes.

17



1.11. Conceptual Framework

The conceptual framework below illustrates the relationship between anthropogenic activities-
such as deforestation, settlement, and mining-and sustainable household livelihoods. These
relationships are mediated by government policy and moderated by household social-

demographic characteristics.

Figure 1.1:

Conceptual Framework
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The conceptual framework for this study illustrates the relationship between anthropogenic
practices and the sustainability of household livelihoods in the Mount Elgon Forest Reserve
area, Bungoma County, Kenya. It is informed by the Sustainable Livelihood Framework (SLF)
and Stakeholder Theory, providing a holistic lens to analyze how forest-edge households
interact with forest resources and how these interactions influence livelihood outcomes. The
framework also highlights the role of interventions and institutional actors in shaping

sustainable livelihoods.

In the framework, anthropogenic practices specifically deforestation, settlement activities, and
mining—are conceptualized as the independent variables. These practices represent livelihood
strategies employed by households to meet immediate survival and economic needs, drawing
primarily on natural and physical capital. While these activities generate short-term benefits,
they also create vulnerabilities by degrading natural resources, reducing biodiversity, and

undermining ecosystem services, which are critical for sustaining long-term livelihoods.

Household livelihood sustainability is the dependent variable in the framework. It is understood
as the capacity of households to maintain or improve their living standards over time without
depleting natural resources or compromising the ecological integrity of the forest. Livelihood
sustainability is measured through indicators such as income stability, food security, access to
forest resources, resilience to environmental shocks, and the ability to diversify livelihood

options.

Intervention measures for sustainable forest resource utilization act as moderating variables.
These include participatory forest management, alternative livelihood programs,
environmental education, and enforcement of conservation policies. Interventions aim to
reduce the negative impacts of anthropogenic practices on forest resources while enhancing

household capabilities and access to livelihood assets. The effectiveness of these interventions
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depends on stakeholder engagement, coordination, and the inclusiveness of decision-making

processes.

The framework also recognizes the vulnerability context, which includes environmental shocks
(such as climate variability and soil erosion), socio-economic trends (like population pressure
and poverty), and institutional factors (such as enforcement capacity and policy
implementation). These contextual factors influence both the extent of anthropogenic activities
and their impact on household livelihoods. Stakeholder Theory complements this analysis by
highlighting the roles, interests, and interactions of multiple actors—including households,
government agencies (Kenya Forest Service, NEMA, KWS), local administrators, and
community forest associations—in shaping resource access, management decisions, and

intervention outcomes.

In summary, the conceptual framework posits that anthropogenic practices affect the
sustainability of household livelihoods, but this relationship can be mediated or moderated by
intervention measures and institutional engagement. The framework guides the study in
examining not only the direct effects of deforestation, settlement, and mining on livelihoods
but also the ways in which targeted interventions and inclusive governance can promote

sustainable forest use and improved livelihood outcomes for forest-edge communities.
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1.12 Operational Definition of Key Terms

Anthropogenic Practices: Human-induced activities such as deforestation, settlement
expansion, and mining that directly or indirectly alter the natural environment and impact the

sustainability of forest resources and household livelihoods.

Deforestation: The deliberate clearing or removal of forest vegetation for agriculture,
fuelwood, timber, or settlement purposes, which reduces forest cover and compromises

ecosystem services critical to sustainable livelihoods.

Settlement Activities: The establishment and expansion of human dwellings and associated
infrastructure within or near forest areas, often leading to habitat destruction, land-use conflicts,

and pressure on natural resources.

Mining Activities: Small-scale, artisanal, or industrial extraction of minerals and other natural
resources from forest-adjacent areas, which provides income for households but contributes to

environmental degradation and land disturbance.

Sustainable Household Livelihoods: The ability of households to maintain and improve their
living standards over time without depleting natural resources or compromising the ecological

integrity of the forest ecosystem.

Forest Resources: All-natural goods and services provided by the forest, including timber,
non-timber products, medicinal plants, water regulation, and soil fertility, which support

household survival and economic activities.

Intervention Measures: Planned actions or programs aimed at promoting sustainable forest
resource use, including participatory forest management, alternative livelihood strategies,
conservation incentives, and community-based environmental education.
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Vulnerability Context: External shocks, stresses, and seasonal or long-term trends that
influence households’ ability to maintain livelihoods, including environmental degradation,

climate variability, poverty, and socio-economic pressures.

Stakeholders: Individuals, groups, or institutions that have a direct or indirect interest in forest
resource management and livelihood outcomes, including local communities, government

agencies, NGOs, and development partners.

Participatory Forest Management (PFM): A collaborative approach to forest governance
where local communities and government authorities jointly make decisions on forest use,

monitoring, and conservation to ensure sustainable livelihoods and ecological sustainability.

Livelihood Assets/Capital: Resources available to households, including natural, human,
physical, financial, and social capital, which can be utilized or combined to pursue livelihood

strategies and sustain wellbeing over time.

Sustainable Utilization: The practice of using forest resources in ways that meet current
livelihood needs without compromising the ability of future generations to access and benefit

from these resources.
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CHAPTER TWO

LITERATURE REVIEW

2.1. Introduction

This chapter presents the literature analysis in fields that are associated with the study's
objectives. This chapter emphasizes the topics of deforestation and sustainability of
livelihoods, human settlement activities and sustainability of livelihoods, mining activities and
sustainability of livelihoods, interventions for sustainable utilization of forest resources for

enhanced livelihoods and research gap.
2.1.1 Deforestation and Sustainability of Livelihoods

2.1.2 Global Context of Deforestation

Annually, the global forest cover diminishes by 10 million hectares. Agriculture is responsible
for the destruction of around 80% of tropical rainforests. Deforestation accounts for 15% of
carbon emissions, making it the primary cause (The Global Forest Goals Report 2021).

A study conducted by the World Wildlife Fund reveals that if the ongoing deforestation pattern
is not stopped using well-planned and environmentally-friendly methods, more than 420
million acres of forest will be destroyed from 2010 to 2030 (McGrath, 2019).

Regions susceptible to the escalation of deforestation include the Atlantic Forest, the Gran
Chaco, Borneo, the Cerrado, Eastern Australia, (McGrath, 2019). Sumatra, the Greater Mekong
area, and the Papua Guinea areas are all highly vulnerable to significant deforestation. These
countries possess ecologically and climatically sensitive forest regions that are crucial. They
serve as habitats for highly endangered species include the rhino, the duck-billed platypus, the
saola, and the Gharial (Onekindplanet.org, 2016).

In 2020, Brazil experienced the largest decrease in forest cover worldwide, with over 1,400,000
hectares of forest land being destroyed due to deforestation, as reported by the World Resources

Institute. Between 1985 and 1999, a minimum of 191,664 square kilometers of forest area in
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Brazil experienced a loss of forest cover due to the aforementioned factors (Silva Junior et al.,
2021). Studies have indicated that over 80% of the once wooded areas in Brazil have been
transformed into cattle ranching operations. The profitability of cattle farming, including the
selling of meat and hides, is substantial in the country. Consequently, this has led to
deforestation, as forested areas are being transformed into ranches for the purpose of cattle

farming (Silva Junior et al., 2021).

2.1.3 Deforestation in Africa

Africa continues to face significant deforestation challenges. The FAO (2020) report indicates
that Africa lost 10% of its forest cover, leading to the encroachment of the Sub-Saharan Desert.
Deforestation in Africa is not only an environmental issue but also a human rights and social
concern, as it deprives rural communities of vital income sources. Forests provide food, shelter,
and medicinal resources to impoverished communities, making their conservation critical for
the continent’s economy.

The protection of Africa's forests is essential for regulating the global climate and providing
habitats for diverse species (Jonson & Chenje, 2008). Forests account for 60% of the world's
biodiversity and 25% of tropical plant-based medicines (Howden, 2007). In Africa,
deforestation is largely driven by population growth, with South Africa experiencing
significant pressure due to immigration (Vijay et al., 2016). The degradation of forests is also
influenced by economic growth, leading to increased demand for food and natural resources,
resulting in forest disappearance or degradation (Mosnier et al., 2012).

Logging, agricultural practices, wildfires, and land disputes are among the most significant
contributors to deforestation (Clark, 2012). The overexploitation of forest species, such as large
mammals for bushmeat and hardwood for timber, further exacerbates this issue (SCB, 2003;

Milner-Gulland, 2004).
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The economies of countries like Ghana and Cameroon heavily rely on forests, which account
for 10% of their economic activities. Logging operations, particularly in the Central African
Republic, have been a primary cause of deforestation in Africa. Trees are often cut
indiscriminately to provide raw materials for furniture and other uses. Mining activities in
Central Africa and the Congo Basin have also contributed significantly to deforestation. Rich
in rare minerals, areas like the Democratic Republic of Congo have seen extensive forest loss
to enable mining operations. Minerals like copper, gold, diamonds, uranium, and coltan are
found deep within the lush forests of Congo (Harneis, 2018). The process of mining requires
the clearing of vast forested areas, leaving the land vulnerable to weather changes and soil
erosion.

The East African nations of Kenya, Uganda and Tanzania, and Ethiopia may experience
deforestation due to population growth, urbanization, agricultural practices, or other factors.
The use of forest trees as fuel wood has been widely sought after in the region. (M, J) 2018).
Forest wood became a more significant source of fuel in urban areas during the 1980s and
1990s, rather than being substituted with forest food for subsistence purposes. Urban centers
in these two countries were the primary sources of demand for wood charcoal. The. Therefore,
a substantial area of territory was cut down to be able to provide charcoal. There have been
instances in the region where administrators subdivide the forested land into smallholder farms
to be distributed among farmers. Due to the division of land, forests are no longer sustainable
uses. Conservation efforts are severely impacted by the inadequate training of forest workers.™".
While the majority of East African governments allocate funds to agricultural activities for
political reasons, there are few departments responsible for forest conservation that can finance
research. (Wu & 2011) Why? East Africa's major landmarks, which also serve as the large

water catchment areas, are also covered by huge forest covers: The Ngorongoro crater, the
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Shompole Conservancy, Mount Kilimanjaro, and Mount Kenya are among the areas

mentioned.

2.1.4 Deforestation in Kenya and Mt. Elgon

In 1964, approximately 10% of Kenya's land area was covered by forests. However, this figure
has since fallen to 6%. Between 1990 and 2010, Kenya's forest cover decreased by about
0.32%, resulting in an average loss of 12,050 hectares of forest land. Concerns have been raised
that this decline could lead to a situation where Kenya's forest cover dwindles to only 3% or
less. The Mau Forest Complex, Mount Kenya, and Mount Elgon, which are among the five
major water towers in Kenya, have been significantly affected by deforestation. These water
towers, with their vast forested surroundings, play a crucial role in supplying drinking water to
the nation's largest lakes and rivers. Between 2000 and 2010, deforestation in these areas is
believed to have reduced forest cover by approximately 250,000 hectares, and during that
decade, the availability of water decreased by 62 million cubic meters (Kogo et al., 2021).
Urbanization and rapid population growth have led to an alarming depletion of forest resources
in Kenya. For instance, in the Coast region, the development of tourist resorts, dams, and hotels
has resulted in the destruction of large areas of mangrove forests. In 2010, natural forests
covered 5.7% of Kenya's total land, equivalent to 3.18 million hectares. However, by 2020,
natural forests had lost 17.2 thousand hectares, translating to 7.68 million tons of CO2
emissions. From 2002 to 2020, Kenya lost 49.4 thousand hectares of humid primary forest,
accounting for 12% to 14% of its total tree cover loss. During this period, there was a 7.6%
reduction in the total area of Kenya's humid primary forest (Global Forest Watch, 2023).
Between 2001 and 2020, Kenya lost 361 thousand hectares of tree cover, representing an 11%
decline from its tree coverage since 2000, and 176 million tons of CO2 emissions.
Deforestation was the primary cause of tree cover loss in Kenya between 2001 and 2019, with

2.6% of the loss occurring in natural forest areas. Kenya's natural forests saw an estimated 80%
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of tree cover loss between 2013 and 2020, resulting in the loss of 45.8 million tons of CO2
emissions. During the same period, Kenya experienced a tree cover loss of 52% in its top six
regions. According to Global Forest Watch, the Mount Elgon area suffered the most significant
damage due to deforestation, with Narok losing 72.4 thousand hectares of tree cover, which is
above the average aMount (Global Forest Watch, 2023).

Over an extended period, sediment buildup in riverbeds can cause rivers like the Nzoia to widen
and occasionally alter their course, leading to bank disruptions and significant water flows into
nearby areas. Floodwaters can have various environmental impacts, including the development
of pathogens that cause diseases like bilharzia and the spread of female anopheles’ mosquitoes,
leading to widespread malaria. In the absence of deforestation, the raging floodwaters would
have been held back by tree roots on the slopes of Mount Elgon, Suswa, and Keiyo. Silt
accumulation during floods leads to the formation of black cotton soils that do not support
agricultural production (Opere, 2019).

Land encroachment in Mount Elgon Forest often involves the clearing of forest areas for
agriculture, settlements, or other unauthorized uses. This practice has intensified due to
population pressures and demand for agricultural land, leading individuals and communities to
encroach on forest areas illegally Barchok, E. K & Mwangi, J. W. (2024).

The illegal activities identified in Mount Elgon Forest pose profound ecological and socio-
economic challenges. Illegal logging, land encroachment, and unlawful resource extraction
disrupt biodiversity, compromise ecosystem stability, and threaten the local economies that
depend on the forest. Addressing these issues requires an integrated approach, involving stricter
enforcement of conservation laws, community education, and sustainable development
initiatives that provide alternatives to forest exploitation. Through such measures, there is
potential to curb these activities, preserve Mount Elgon’s ecological integrity, and support the

long-term well-being of local communities Barchok, E. K & Mwangi, J. W. (2024). Mount
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Elgon Forest communities often rely on the forest for their basic needs, including food, fuel,
water, and medicinal plants. Economic hardship in these areas leaves few viable alternatives
for income, compelling community members to turn to the forest’s resources, often through
illegal means, as a readily available source of survival. For instance, individuals who struggle
to make ends meet may resort to illegal logging as a source of firewood or for timber to sell.
Without external income opportunities, such as jobs or government support, this dependency

reinforces unsustainable practices that further degrade the forest’s resources over time.

As the forest diminishes, community members are forced to exploit remaining resources more
intensively, perpetuating a downward spiral of forest degradation and deepening poverty.
Economic inequality exacerbates forest exploitation as it limits the resources available to
marginalized groups, often excluding them from access to sustainable livelihoods or
conservation initiatives Barchok, E. K & Mwangi, J. W. (2024). Those on the economic
margins—often small-scale farmers or unemployed youth—are more likely to engage in illegal
activities, including land encroachment and poaching, as a last resort to meet basic needs. This
disparity creates a dynamic where wealthier individuals or entities might access sustainable
livelihoods or legal forest products, while the poorest segments of society are left with few

options but illegal activities, perpetuating a cycle of environmental degradation.

The forest thus becomes a battleground of economic survival, with those at the lowest income
levels forced to make choices that, although necessary in the short term, worsen their long-term
prospects by depleting the resources they rely on. The absence of diverse income opportunities
is a significant factor that deepens community reliance on forest resources. In Mount Elgon,
limited access to education, training, and employment hinders the development of sustainable

alternatives to forest exploitation. Without adequate skills or capital, community members find
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it challenging to transition to livelihoods that do not depend on forest resources. Investment in
sustainable agriculture, eco-tourism, and small-scale businesses could reduce pressure on the
forest, yet these opportunities are sparse. This lack of economic diversification not only drives
individuals toward illegal activities but also diminishes the community’s resilience against
economic shocks, such as crop failure or loss of income, making illegal resource extraction a
fallback option during times of financial strain Barchok, E. K & Mwangi, J. W. (2024)

Soil erosion is a particularly severe consequence of deforestation, illegal logging, and land
encroachment in Mount Elgon Forest. Tree roots play a crucial role in anchoring soil,
preventing it from washing away during heavy rains. With the removal of trees and vegetation,
soil is left exposed and vulnerable to erosion. This erosion not only depletes the topsoil, which
is rich in nutrients essential for plant growth, but also destabilizes slopes, increasing the risk of
landslides Barchok, E. K & Mwangi, J. W. (2024)

According to Kenya news Agency (2026) reported that KFS in progress of drafting Mt. Elgon
ecosystem management plan in collaboration with Kenya. Agricultural and livestock research
organization, FAO to restore Mt. Elgon ecosystem.

Vi-Agroforestry organization has implemented Livelihoods Mount Elgon Project:
Empowering Farmers and Restoring Ecosystem with during of (2016-2026). Main purpose is
to improve the livelihoods of 30,000 smallholder farmers through sustainable farming and
milk-water-carbon value creation, 15,000 dairy farmers, while preserving biodiversity and

water resources https://www.viagroforestry.org

2.1.5 Forest — Based Livelihoods

Forests serve as a critical source of income for rural populations in developing countries,
providing essential resources such as food, fuelwood, construction materials, and medicinal
plants. The significance of forests in supporting livelihoods is well-documented, with forests

contributing to the income of approximately one billion people globally (Nguyen et al., 2020;

29


https://www.viagroforestry.org/

FAO, 2016). Forests' livelihood role is recognized in international agreements like the
UNFCCC, SDGs, and the Bonn Challenge, which aim to restore 350 million hectares of land
by 2030 (K et al., 2023). However, the relationship between forest income and poverty is
complex, as studies reveal varied impacts on different households, with better-off households
often deriving more benefits from forest resources than poorer ones (Dokken & Angelsen,

2015; Garekae et al., 2017).

Livelihood diversification, particularly in rural areas, has become increasingly important in
addressing poverty and improving household incomes. Studies have shown that diversifying
income sources, including forest extraction, can reduce vulnerability to economic and
environmental shocks (Zenteno et al., 2013; Pritchard et al., 2019). However, the motivations
behind forest extraction vary, with poorer households often relying on forests for survival,
while wealthier households may engage in forest activities to enhance their assets (Mango et
al., 2017; Nguyen et al., 2020). The role of forests in livelihood strategies is further complicated
by factors such as wealth, gender, and vulnerability, leading to a fragmented understanding of

the determinants of forest extraction (Thondhlana & Muchakwa, 2017).

As populations in developing countries continue to grow, the demand for farmland increases,
threatening the sustainability of forest resources. The interplay between agricultural expansion
and forest preservation is a significant concern, with researchers emphasizing the need for
sustainable practices that balance economic growth with environmental conservation (Loison,
2019; Rahman et al., 2018). The challenges of climate change and deforestation highlight the
importance of livelihood diversification in promoting resilience and reducing poverty,

particularly in rural areas (Liu & Lan, 2015; Martin & Lorenzen, 2016).
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Since ancient times, the importance of forests and their products in supporting livelihoods has
been acknowledged (Mukul et al., 2016; Simiyu, et al., 2023). According to Kabubo-Mariara
(2013), the most vulnerable group in a forest is those who live in extreme poverty. Forests
provide significant livelihood opportunities for approximately 1.6 billion people worldwide, as
reported by the World Bank in 2002. Several researches have revealed the crucial role that
forests play in supporting livelihood and diversifying communities, as well as providing
opportunities for poverty alleviation (Mukul et al., 2016). In addition to meeting basic needs,
forests also provide financial security and safety nets (Shackleton et al., 2007). Most local
communities in developing countries depend on them for resources such as food, shelter, and

other necessities (Garekae, 2017; Simiyu, et al., 2023).

Between 14 and 20% of household income in North and South America was contributed by
forest income (Uberhuaga et al., 2012; Cordova et al., 2013). The percentage of household
income generated by forest income in Asia was 10 to 20% (Mukul et al., 2016). Kalaba et al.
(2013) found that forest income contributed between 30 and 45% of total household income in
sub-Saharan Africa. These studies have shown that forests play a major role in household
economies. For some, forests are the only means of subsistence available, and it has been found
to balance out other household livelihood portfolios such as agriculture (McElwee, 2010).
Although forests have an impact on livelihoods, the dependence of humans upon them is
complex (Garekae et al., 2017).

Bwalya (2013) observed that the significance of forests and their use and dependence vary
across geographic regions, ages, and socioeconomic backgrounds. The absence of a uniform
community nature makes it inevitable for households to depend on forests, as indicated by
Cordova et al. (2013). Based on the forest dependency literature, it is believed that the use of
forests is influenced by various factors, with household socio-economic factors being

particularly important (Bhavannarayana et al., 2012). A correlation can be established between
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higher education and decreased reliance on forest resources (Fonta & Ayuk, 2013). Due to the
availability of alternative livelihood options through education, there is a possibility of
significant returns when compared to forest extraction activities (Garekae et al., 2017). Forest
dependence is positively linked to household size. As a result, families with larger subsistence
needs depend more heavily on forest resources (Mamo et al., 2007). However, the age of the
housekeeper has a positive correlation with forest dependency, but its impact decreases after
reaching optimum physical fitness (Garekae et al., 2017). Conversely, older individuals may
possess substantial ecological knowledge about their local surroundings, which could result in

them becoming more reliant on forest resources.

In the 2020 study, Weiss et al. asserted that non-wood forest products (NWFPs) can contribute
to human nutrition and other renewable materials, cultural and experience services, and
economic opportunities and jobs for both genders in rural areas. NWFP lands are identified by
their significant market capitalization and contribution to regional livelihoods. They provide a
multitude of benefits that supplement the income of rural communities and fulfill a significant
portion of their basic needs for subsistence and trade. Additionally, the writer emphasized the
importance of household participation in forest management to secure possessions for their
continued existence. By gathering NWFPs, they contribute to the majority of household income
and food security in forest regions while also providing a range of social and cultural values
(Ojea, Loureiro, Allé, & Barrio, 2016). This is an important source of livelihood for local
peoples. Local residents could benefit from NWFPs as they can facilitate direct access to the
cash economy through commercialization. Although environmental products and services are
widely recognized as having a positive impact on rural communities, their economic
significance in this field has not been extensively researched (Feurer, Gritten & Than, 2018).
NWFPs that are commercially extracted can reduce poverty in forested areas and potentially

preserve biodiversity. Throughout history, rural communities worldwide have amassed a
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significant number of NWFPs to meet their basic needs, including providing direct access to

money and food during critical seasons (Shackleton, Shackleton & Shanley, 2011).

In spite of this, Ojea et al. (2016) found that NWFPs couldn't be the main source of income
for indigenous people living in forest regions. NWFPs are an important component of the
household economy in rural areas of developing countries. In addition to lumber, these items
consist of all removed products from forests and woodlands, including aromatic and medicinal
plants, grazing, fruits, nuts, vegetables, and fibers (Martinez et al., 2021). To ensure a stable
flow of money, NWFPs provide financial assistance to households that need assistance with
their food, energy, and other necessities. Obtaining the right NWFPs can be a time-consuming
task. Despite the significant labor and effort required for extraction and harvesting, yields are
considered low (Soe & Yeo-Chang, 2019). In poor countries with rural populations, natural
forests are a vital source of biodiversity, and they rely on them for sustenance (Johansson et
al., 2020). Forest products' role in the survival of rural economies in developing countries has
been underestimated due to a lack of official recognition (Pandey et al., 2016). Despite the
current recognition of the value of biological diversity, there is limited knowledge about its
economic significance and the socioeconomic consequences of being lost. Additionally,
environmental damage and resource loss have been frequently underestimated (Liu & Faure,

2018).

The presence of woodlands for agriculture, cooking, and other uses puts communities at a
significant strain on the environment (Tadele & Co, 2020). Poverty, food insecurity, and
population pressure lead to the loss of forest cover, which results in rural people’s dependence
on natural forests for their livelihoods. While millions of people continue to cut trees down for
their living standards, increasing consumer demand is driving large-scale agriculture that is a

significant contributor to deforestation (Ordway et al., 2017). Species that have been introduced
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far from their original habitat are classified as being invasive. Conversely, introduced species
are those that have been introduced by natural processes that took place beyond their original
habitat. According to Bradshaw, Sodhi, and Brook (2009), introduced and invasive species can
have negative effects on the abiotic environment, such as changing behavior or destiny,
resulting in extinction (Birkham, 2009). Most of these species aim at species that have lower
rates of reproduction. Twelve native birds of Guam have gone extinct due to the arrival of the
brown snake (Wiles, Bart, Beck & Aguon, 2003). Hence, invasive species may be responsible
for the loss of native species or benefit from habitat modification. The functional group
richness, high species abundance, and competitive exclusion rates make intact forests highly
resistant to invasion, as per Denslow and Walt (2008). The disturbed forests can be exploited

by invasive species, which can have a significant impact on their recovery.

The importance of forests and their products in supporting livelihoods has been acknowledged
since ancient times, particularly for the poorest communities impacted by these resources
(Mukul et al., 2016). For these communities, forests provide essential livelihood opportunities
that are crucial for their survival (World Bank, 2002; FAO, 2015). This is particularly important
for those living in extreme poverty, as forests are often their only means of subsistence (Kalaba
et al.,, 2013; Mukul et al., 2016). Studies have shown that forest income contributes
significantly to household economies, with some communities depending on it for 30-45% of
their total income (Kalaba et al., 2013; Uberhuaga et al., 2012; Cordova et al., 2013). Non-
timber forest products (NTFPs) play a significant role in this regard, providing essential
resources such as wild food, fuelwood, medicinal plants, and building materials (Xulu et al.,

2018; Marunda & Marunats, 2020).

The importance of these resources is heightened in the face of climate change, which poses

significant challenges to forest-dependent communities (Aksoy & Kaptan, 2020; Chapagain et

34



al., 2020). As climate change continues to impact forest ecosystems, the livelihoods of those
who depend on these resources are increasingly at risk (Fekete et al., 2017; Krofcheck et al.,

2018; Nevins, 2021).

2.1.6 Human-Wildlife Interaction and Livelihoods

Human-wildlife interactions (HW1) are increasingly affecting local communities, leading to
challenges such as food and water scarcity and deepening poverty (Mondal, 2019). While some
strategies, like the creation of interdependent social networks in 2015, have been implemented
to mitigate these effects, other approaches such as the gathering of non-wood resources for
market may inadvertently increase vulnerability by intensifying human-wildlife interactions.
Duffy et al. (2016) argue that while these methods can reduce vulnerability, they can also lead
to more frequent encounters with wildlife, which can have both positive and negative
consequences depending on the context.

Research on HWI has examined how livelihood vulnerability interacts with wildlife in various
socioeconomic and geographical settings (Seoraj-Pillai & Pillay, 2017). The benefits of living
in proximity to wildlife for animal-dependent communities include access to food, resources,
pest control, tourism opportunities, and cultural and recreational values (Naidoo et al., 2016).
However, despite the extensive research in this area, studies have not reached a consensus on
how to best manage these interactions. Furthermore, the impact of socioeconomic variables,
such as age and gender, on HWIs is significant (Bhatia et al. (2019) highlight that perceptions
of risk, social norms, and political inequalities can either exacerbate or mitigate the effects of
HWIs, depending on the individual's emotional intelligence and other factors.

Communities and households with alternative income sources and strong social networks tend
to experience fewer negative HWIs. For example, those who collaborate on crop damage
prevention, resource exchange, and collective protection efforts are better equipped to mitigate

the risks associated with wildlife (Stone et al., 2019). In Africa, where 60 percent of the
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population lives in rural areas and 43 percent lives in severe poverty, dependence on natural
resources is high (World Bank, 2018). This overlap of human occupation with wildlife habitats
makes Africa particularly vulnerable to HWIs, with the continent accounting for 66 percent of
all lethal HWIs globally (Seoraj-Pillai & Pillay, 2017).

Given the significant impact of wildlife on rural livelihoods, Gupta (2013) suggests that rural
communities are increasingly turning to non-agricultural options as a means of reducing their
vulnerability. This shift underscores the need for a deeper understanding of the relationship
between HWIs and livelihood vulnerability.

The African elephant (Loxodonta Africana) accounts for most conflicts in Kenya. (Mukeka et
al.,2018, Long et al., 2020). For instance, in the Greater Tsavo Ecosystem, African Elephants
were implicated in 61.6% (24,032 incidents) of the total 39,022 human-wildlife conflicts cases
reported over a 23-years period (1995-2017). Ministry of tourism and wildlife held a project
work shop on 8" November 2024, whose project title was, “advancing human-wildlife conflict
management effectiveness in Kenya through an integrated approach”.

Wildlife resources in Bungoma County contribute directly and indirectly to the local and
national economy through employment. The increasing human-wildlife conflicts and the
transformation of vast wildlife areas into other land-uses threaten the continued existence of

wildlife in the county, Bungoma County Environment policy, (2020).

2.1.7 Tourism Activities and Livelihoods

Studies conducted by Naidoo et al (2019), have consistently demonstrated that tourism can
significantly enhance the well-being of inhabitants in towns surrounding protected areas.
Tourism generates jobs, income, and demand for local goods and services, which are often not
available through other means (Stone & Nyaupane, 2018). This economic incentive motivates
local communities to safeguard their natural habitats, as these environments support new

livelihoods (Stronza, Hunt & Fitzgerald, 2019). Improved economic capabilities from tourism
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can also reduce the reliance on forest resource extraction, which often leads to biodiversity
loss, by fostering alternative livelihoods that are more aligned with conservation efforts
(Munanura et al., 2018).

Moreover, tourism can contribute to the development of crucial community infrastructure, such
as schools, hospitals, and roads, which further enhances the quality of life in these regions
(Munanura, Backman, Hallo & Powell, 2016). Enhanced tourism opportunities in protected
areas typically lead to increased community support for conservation efforts. This trend is
evident in Sub-Saharan Africa, where community-based tourism has been promoted as a means
to improve livelihoods while supporting wildlife conservation (Munanura et al., 2018).
However, some research suggests that the impact of tourism on livelihoods and species
conservation may be minimal, with benefits for both people and wildlife being insignificant
(Bernhard et al., 2021). Manyara and Jones (2007) argue that tourism livelihood programs are
often dominated by foreign actors who lack an understanding of the local community, and
Armstrong (2012) suggests that vulnerable residents in tourist destinations often lack the
financial means to capitalize on these opportunities. Despite these challenges, nature-based
tourism remains a commonly shared revenue strategy across various levels of society, aimed
at addressing concerns about inequity and community loss (Melubo & Lovelock, 2019).
Conservation efforts in developing countries are frequently supported by tourism, as it helps to
address poverty and inadequate livelihood opportunities by channeling resources toward local
populations (Ahebwa et al., 2011). In less developed nations, this approach is utilized to
improve the livelihoods of local communities, particularly in areas adjacent to protected parks.
The involvement of local communities in tourism ensures that the benefits are shared, thereby
reducing poverty and positively impacting the lives of residents in peripheral villages. This

study examined the impact of tourism activities on sustainable household livelihoods in Mount
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Elgon Forest Reserve, highlighting the importance of community-based tourism initiatives for

improving the lives of local people.

2.2 Human Settlement Activities and Sustainability of Livelihoods

Recent years have seen a significant aMount of study on the consequences of settlement
operations on the sustainable livelihoods of communities that depend on forests (Simiyu et al.,
2023). The impacts of agricultural, logging, or mining operations on the livelihoods of forest-
dependent people can be diverse, contingent upon the management and sustainability of
settlement activities (Saliu, Adisa, Olukanni, & Awoleye, 2021). Settlement activities have the
potential to generate employment opportunities, thereby enhancing the standard of living for
individuals impacted by forest logging. Additionally, these activities can result in higher
household incomes and improved access to products and services.

Nevertheless, the establishment of settlements can also result in the depletion of forest
resources, which are frequently crucial for populations that rely on them for their sustenance
(Perera & Dissanayake, 2020). A recent study has highlighted the significance of sustainable
settlement practices, which entail the effective management of natural resources to safeguard
economic development and foster social equity (Salim & Ali, 2021; Simiyu, et al, 2023).
Recommended approaches for fostering sustainable settlement development encompass the
effective governance of natural resources within communities, the implementation of
sustainable agricultural methods, and the cultivation of alternative livelihoods that are not
reliant on forest resources.

Settlement activities, defined as the establishment and expansion of human habitation,
including residential areas and associated infrastructure, are a significant driver of
environmental change and influence the sustainability of household livelihoods worldwide. As
human populations grow, urbanization and rural settlement expansion increasingly encroach

upon natural ecosystems, particularly forested landscapes. Globally, settlements are estimated
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to cover nearly 3% of land area but disproportionately impact forests through land clearance,
habitat fragmentation, and the introduction of non-forest land-use systems (Seto et al., 2012).
In regions such as Southeast Asia, Latin America, and Sub-Saharan Africa, settlements near
forest reserves have resulted in deforestation, soil degradation, and decreased availability of
ecosystem services, affecting households’ long-term wellbeing. For example, in the Amazon
Basin of Brazil, rural settlement schemes have led to extensive forest clearing for housing and
subsistence farming. While settlement provides land tenure security and immediate livelihood
opportunities, long-term consequences include loss of forest-dependent resources, increased
vulnerability to natural disasters such as floods and landslides, and reduced capacity for
households to sustain their livelihoods (Macedo et al., 2013). Similarly, in India’s Western
Ghats, settlement expansion into forest margins has been associated with decreased
biodiversity and soil fertility, resulting in diminished agricultural productivity for households

reliant on local natural resources (Sukumar, 2010).

In Africa, settlement activities have become a prominent factor influencing household
livelihood sustainability, particularly in regions where rural communities depend heavily on
forest ecosystems. In Uganda, rapid settlement expansion in and around the Budongo and
Mabira forest reserves has led to encroachment on forest land, reduced availability of timber
and non-timber forest products, and increased competition over scarce natural resources.
Studies by Kabwe et al. (2019) found that households within settlement zones experienced
lower agricultural yields due to soil degradation and limited access to forest resources.
Similarly, in Tanzania, settlement expansion near the Eastern Arc Mountains has fragmented
forest landscapes, reduced water availability, and increased vulnerability among households
that rely on forests for fuelwood, medicinal plants, and grazing (Kajembe et al., 2017). These

studies demonstrate that while settlements provide essential space for housing and livelihood
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activities, they simultaneously create pressures that undermine the sustainability of forest-

dependent livelihoods.

Settlement activities also interact with socio-economic factors, including population growth,
migration, and poverty, which exacerbate pressures on forest resources. Globally, rural-to-rural
and rural-to-urban migration often leads to informal settlements at the edges of protected areas,
resulting in unplanned land use and heightened resource extraction (UN-Habitat, 2016). For
instance, in Indonesia, transmigration and rural settlement programs have increased
encroachment into forest reserves, generating short-term livelihood benefits through
agricultural land access but long-term environmental degradation that compromises household
resilience (Obidzinski et al., 2012). In the Philippines, settlement expansion within watershed
forest areas has caused erosion, decreased water quality, and reduced access to forest resources,
affecting agricultural productivity and household income (Pulhin & Lasco, 2014). These
examples illustrate the global pattern in which settlements provide immediate socio-economic
advantages for households while simultaneously reducing the capacity of local ecosystems to

support sustainable livelihoods.

In Kenya, settlement activities have increasingly influenced forest-dependent communities,
particularly in highland and forest reserve areas. Forest-adjacent settlements often expand due
to population pressure, historical land allocation schemes, and limited access to formal housing.
According to Kihoro et al. (2020), unplanned settlements near forest reserves such as the Mau,
Kakamega, and Mount Elgon have resulted in the clearing of forested land for housing, small-
scale agriculture, and access roads. While these settlements provide households with land
tenure security and subsistence opportunities, they also lead to habitat loss, decreased forest

cover, and reduced availability of forest products. The consequences are most pronounced
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among households that rely heavily on natural resources for income, fuel, and food,

highlighting a tension between immediate livelihood needs and long-term sustainability.

The Mount Elgon Forest Reserve area, in particular, presents a vivid case of how settlement
activities influence household livelihood sustainability. Communities along the forest edge
have historically settled in the region due to fertile soils, availability of water, and proximity to
forest resources. Over time, settlements have expanded, often encroaching into forested areas,
creating challenges for both conservation and household livelihoods (Kipkorir et al., 2019).
Settlement expansion has led to the conversion of forest land into agricultural plots and
housing, reducing the availability of timber, medicinal plants, and grazing land. Consequently,
households face increased vulnerability to resource scarcity and environmental shocks, such as
soil erosion, flooding, and reduced water flow. At the same time, settlements provide
households with space to engage in farming, trade, and small-scale enterprises, contributing

positively to short-term income and food security.

Several studies highlight the dual impact of settlement activities on household livelihoods. On
one hand, settlements provide access to land, infrastructure, and social networks that enhance
livelihood opportunities. For example, households in forest-edge settlements can combine
agriculture with the collection and sale of forest products, achieving diversified income sources
(Chambers & Conway, 1992). On the other hand, the expansion of settlements into forest areas
depletes natural capital, undermines ecosystem services, and reduces the long-term capacity of
forests to support livelihoods (Mugo et al., 2021). This paradox underscores the importance of
understanding settlement dynamics as both an enabler and a threat to household livelihood

sustainability.

Intervention measures have been identified globally and locally as critical for mitigating the

negative effects of settlement activities on household livelihoods. Participatory land-use
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planning, community-based forest management, and alternative livelihood programs have been
shown to reduce settlement-related pressures on forests while improving household resilience.
In Brazil, community-led forest zoning and settlement regulation have limited encroachment
into protected areas while sustaining local livelihoods (Nepstad et al., 2014). In East Africa,
programs in Uganda and Tanzania that integrate forest conservation with settlement planning
have enhanced both forest sustainability and household welfare (Kajembe et al., 2017). In
Mount Elgon, similar approaches—such as reforestation initiatives, participatory forest
management through Community Forest Associations (CFAs), and promotion of alternative
income sources are considered essential for balancing household livelihood needs with

environmental conservation.

2.2.1 Development Activities and Livelihoods

The spatial isolation, remoteness, and inaccessibility of rural areas are commonly associated
with the funding of development activities and livelihood investments through rural roads to
reduce poverty. As noted by many, the notion is at least as old as modernization theory. The
revival of these claims in Kenya and other regions of Africa, particularly with the establishment
of growth corridors, has been a topic of much interest in recent years (Dannenberg et al, 2018).
However, the literature on the effects and benefits of rural roads presents a mixed bag of
findings." While it is widely acknowledged that transportation improvements are crucial for
economic development, road deficiencies have also been highlighted as a hindrance to
economic progress (Rammelt et al, 2017). Rural road development, particularly in Sub-Saharan
Africa, has gained a lot of attention lately, but the actual effects are not well understood (Beuran
etal. 2015). However, the use of rural roads is believed by some to fuel poverty and exploitation
in newly connected areas, as well the potential negative effects of increased land values on
agricultural land. Ibisch et al. (2016) found that poorly planned and managed rural roads can

result in significant social, economic, and environmental harm. On the flip side, some
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individuals underscore the economic costs of being isolated in rural regions (Brottem &
Coulibaly, 2019), and the advantages of increased accessibility to basic necessities like
education and healthcare (Sewell et al,2019).

However. Rural roads may offer various benefits to local communities and agricultural
productivity, as stated by Berg et al. (2018). Beck et al, (2017) state that African highways are
distinct places of interaction with diverse uses and effects. It is conjectured that the movement
of people towards newly constructed roads is a universal phenomenon, with both positive and
negative outcomes as entire regions are transformed and old dwellings become empty. Harvey
and Knox (2015) contend that roads provide the necessary conditions for modern living, but
they are unreliable and unpredictable. Roads, like all modern infrastructure, offer development,

modernity, and social change (Larkin, 2013).

2.2.2 Agricultural Activities and Influence on Livelihoods

Agriculture plays a pivotal function in exerting influence on natural resources and the
livelihoods of individuals, surpassing all other human activities in its impact (Barrios et al.,
2018; Simiyu et al., 2023). The increasing global population is placing greater demands on the
agricultural sector to produce more food, leading to intensified agricultural practices that
ultimately degrade soil quality and encroach on forested areas (Tschora & Cherubini, 2020;
Jayathilake et al., 2021). Deforestation, a consequence of these practices, leads to biodiversity
loss and disrupts ecosystem functions, further increasing ecological vulnerability (Paiva et al.,
2020). Additionally, rising temperatures, droughts, and changing precipitation patterns
exacerbate the risks to agricultural productivity (Wiebe, Robinson & Cattaneo, 2019).

To address the challenge of feeding a growing population, sustainable agricultural practices
such as organic farming, sustainable intensification, and agroforestry are increasingly
necessary (Feleke et al., 2021; Simiyu et al., 2023). Agroforestry, which involves integrating

trees and shrubs into agricultural systems, provides numerous economic and environmental
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benefits, including food production, soil erosion prevention, and carbon sequestration
(Schueler et al., 2011; FAO, 2013, 2019; Abbas et al., 2017). Despite its potential, the adoption
of agroforestry remains low in many countries, influenced by factors such as socioeconomic
status, risk aversion, and biophysical conditions (Do, Luedeling & Whitney, 2020; Sabastian
et al., 2019; Pandit et al., 2019). Research continues to explore the interactions between trees,
soil, and crops, incorporating both ecological and economic perspectives (Nyaga et al., 2019).
Agricultural intensification, which involves increasing capital or labor inputs to boost
production, is essential for addressing the challenges posed by shrinking land sizes and climate
change (Leigh et al., 2014; Simiyu et al., 2023). Intensification not only enhances productivity
but also prepares smallholder farmers for climate change and improves their livelihoods
(Chartres et al., 2015). However, the evidence supporting the impact of agricultural
intensification on food security and poverty reduction in arid regions remains unclear.
Agricultural growth has been a driving force for economic development, particularly in Asia,
where irrigation-led technological innovations have spurred productivity (Ch, 2013). Inspired
by the African Green Revolution, African governments have promoted the use of agricultural
inputs like high-yielding seeds and fertilizers to boost productivity (Shionistoleni, 2018;
Tadele, 2016).

The financial challenges faced by agricultural workers in developing nations, particularly the
high costs of inputs such as fertilizers and pesticides, further complicate efforts to increase
agricultural productivity (Pfeiffer et al., 2009). Off-farm economic activities play a crucial role
in supporting farmers' ability to afford these technologies, highlighting the importance of
income diversification and economic development strategies (Ogutu & Qaim, 2019). The study
analyzed the impact of farming practices on the livelihoods of residents in the Mount Elgon

Forest reserve, emphasizing the need for sustainable and diversified income-generating
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activities to overcome the challenges of poor land quality, financial constraints, and climate

variability (Teferi et al., 2020).

2.3 Mining Activities and Household Livelihood Sustainability

Mining activities, particularly small-scale and artisanal mining, are an important livelihood
strategy in many countries worldwide. These activities involve the extraction of minerals, sand,
gravel, and other natural resources from forested and rural areas to meet household income and
local economic demands. Globally, mining provides significant economic opportunities for
rural households but is often associated with negative environmental and social consequences
that undermine the sustainability of livelihoods. For instance, in countries such as Peru, Bolivia,
and Ghana, small-scale gold and mineral mining contribute substantially to household income
and national GDP; however, unregulated mining leads to soil erosion, deforestation, water
pollution, and social conflicts, all of which compromise long-term household welfare (Hilson,
2002; Veiga et al., 2006). Similarly, in China and India, artisanal and small-scale mining in
forested and hilly regions supports rural income generation but results in environmental
degradation, loss of agricultural productivity, and health hazards due to chemical
contamination, particularly mercury and cyanide in gold mining operations (Hilson & Potter,
2003). These global cases illustrate the dual role of mining as both a critical economic activity

and a driver of environmental vulnerability.

In Africa, mining has long been a major contributor to household livelihoods, especially in
resource-rich regions where employment and income opportunities are limited. Countries such
as Ghana, Tanzania, Burkina Faso, and the Democratic Republic of Congo rely on artisanal
and small-scale mining as a key livelihood strategy for rural communities (Banchirigah, 2006;
Hilson, 2009). While mining offers immediate income, employment, and access to valuable

minerals, it often occurs in informal or poorly regulated contexts, leading to environmental
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degradation and social challenges. In Ghana, artisanal gold mining has led to land degradation,
deforestation, and contamination of water sources, affecting agricultural productivity and
household food security (Hilson, 2002). In Tanzania, small-scale mining near forest reserves
has been linked to soil erosion, loss of biodiversity, and reduced forest productivity, which
subsequently threatens the sustainability of households that rely on both mining and farming
for their livelihoods (Kweka et al., 2011). These cases highlight the tension between the short-

term economic benefits of mining and its long-term environmental and livelihood impacts.

In Kenya, mining activities occur in various forms, including small-scale quarrying, artisanal
gold mining, sand harvesting, and soda ash extraction. Mining provides income, employment,
and access to construction materials, contributing to household welfare, especially in
marginalized and rural areas. However, research has shown that mining in Kenya often occurs
at the expense of environmental sustainability, particularly when it involves forested areas or
fragile ecosystems (Omondi et al., 2019). Unregulated extraction leads to soil degradation,
reduced water quality, deforestation, and destruction of agricultural land, negatively impacting
households that rely on these resources for farming, grazing, and forest products. In western
Kenya, including the Mount Elgon region, small-scale mining has been reported as a key
livelihood activity, particularly in areas with limited access to alternative income sources

(Ochieng et al., 2020).

Specifically, in the Mount Elgon Forest Reserve area, mining activities have emerged as a
critical household livelihood strategy due to poverty, land scarcity, and the high demand for
minerals and construction materials. Households engage in artisanal and small-scale extraction
of sand, stone, and minerals, often within or near forested zones. While mining contributes to
immediate household income and employment opportunities, it also causes severe

environmental degradation, including soil erosion, reduced forest cover, sedimentation of
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water streams, and contamination of local water sources. These environmental impacts
compromise agricultural productivity, reduce the availability of forest products, and increase
the vulnerability of households to climate and environmental shocks. Consequently, mining in
Mount Elgon presents a complex trade-off: while supporting household survival in the short
term, it undermines the long-term sustainability of livelihoods that depend on both forest

resources and productive land.

Several studies underscore the interconnections between mining activities, environmental
degradation, and livelihood sustainability. Globally, Hilson and Potter (2003) emphasize that
unregulated artisanal mining leads to the depletion of natural capital, which is crucial for
sustaining rural livelihoods. In Africa, Banchirigah (2006) notes that mining contributes to
poverty alleviation by providing income but often exacerbates household vulnerability due to
environmental degradation. In Kenya, research by Ochieng et al. (2020) shows that while
mining activities are significant sources of livelihood for forest-edge communities, the negative
environmental impacts—particularly deforestation, soil erosion, and water contamination—
pose serious threats to long-term household wellbeing. These findings suggest that mining,
while economically important, is unsustainable if conducted without regulatory oversight and

integration with conservation and livelihood-support interventions.

Intervention measures have been identified globally, regionally, and locally to mitigate the
negative effects of mining on household livelihoods. Globally, programs in Peru and Ghana
have implemented community-based mining management, environmental rehabilitation, and
regulation enforcement to reduce environmental harm while maintaining income opportunities
for households (Veiga et al., 2006; Hilson, 2009). In Tanzania, government and NGO
initiatives provide technical training, alternative income generation programs, and

environmental awareness campaigns to encourage responsible mining practices and protect
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forest-dependent livelihoods (Kweka et al., 2011). In Kenya, including the Mount Elgon
region, participatory forest management, alternative livelihood programs, and regulation of
small-scale mining are considered essential strategies to balance household economic needs
with environmental conservation. These interventions aim to enhance the resilience of

households while minimizing the ecological footprint of mining.

2.4 Intervention Measures and Sustainable Houshold Livelihoods

Intervention measures aimed at promoting sustainable utilization of forest resources have
become central to global efforts to balance environmental conservation with household
livelihood needs. Globally, forests provide critical ecosystem services, yet human activities—
such as deforestation, settlement, and mining have degraded these resources, threatening both
ecological integrity and socio-economic wellbeing. In response, governments, non-
governmental organizations (NGOs), and international development agencies have
implemented interventions designed to ensure sustainable forest use while supporting
community livelihoods. Examples include participatory forest management, reforestation
programs, payment for ecosystem services (PES), community-based resource governance, and
livelihood diversification initiatives. In countries such as Brazil, community-led forest
management and PES schemes have successfully reduced deforestation rates while providing
income to rural households’ dependent on forest resources (Nepstad et al., 2014). Similarly, in
Indonesia, reforestation initiatives combined with alternative livelihood programs for palm oil-
dependent communities have helped restore degraded lands and reduce pressure on natural

forests (Obidzinski et al., 2012).

In Africa, intervention measures have increasingly focused on integrating local communities
into forest governance and providing alternative livelihood opportunities that reduce pressure

on natural resources. In Uganda, participatory forest management (PFM) programs in the
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Mabira and Budongo forest reserves have involved local communities in decision-making,
monitoring, and benefit-sharing, leading to reductions in illegal logging and enhanced
household resilience (Kabwe et al., 2019). In Tanzania, community-based forest management
(CBFM) initiatives have successfully combined conservation efforts with income-generating
activities such as beekeeping, ecotourism, and sustainable charcoal production, thereby
improving livelihoods while maintaining forest cover (Kajembe et al., 2017). These
interventions demonstrate the importance of empowering communities, providing incentives

for sustainable practices, and building institutional capacity for effective forest management.

In Kenya, forest intervention measures have evolved to address the challenges of deforestation,
settlement, and resource extraction while improving household livelihoods. The Kenya Forest
Service (KFS) and other governmental agencies have implemented participatory forest
management programs in reserves such as the Mau, Kakamega, and Mt. Kenya forests. These
programs involve Community Forest Associations (CFAS), which enable local households to
participate in decision-making, share in forest revenues, and access benefits such as training in
sustainable farming practices and alternative income-generating activities (Kenya Forest
Service, 2021). Additionally, Kenya has piloted alternative livelihood initiatives, including
beekeeping, tree nursery development, agroforestry, and eco-tourism, aimed at reducing
dependence on forest exploitation while improving household income and resilience (Mugo et
al., 2021). These measures are intended to align with both environmental conservation goals
and the Sustainable Livelihood Framework, ensuring that households maintain access to

critical assets while minimizing ecological degradation.

Specifically, in the Mount Elgon Forest Reserve area, interventions for sustainable forest
utilization are particularly critical given the high dependence of local communities on forest

resources for survival. Community-based interventions, including participatory forest
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management through CFAs, reforestation programs, environmental education, and promotion
of alternative livelihoods, aim to mitigate the negative effects of deforestation, settlement, and
mining on household livelihoods. Reforestation initiatives have restored degraded forest areas
while creating opportunities for communities to engage in tree nursery development and
sustainable timber harvesting. Environmental education programs raise awareness about the
long-term consequences of unsustainable practices and promote behavioral changes that
support conservation. Moreover, alternative livelihood strategies, such as apiculture, small-
scale agroforestry, ecotourism, and value addition to forest products, help diversify household

income sources, reducing reliance on destructive activities (Kipkorir et al., 2019).

The effectiveness of these interventions is often influenced by stakeholder engagement,
institutional support, and the availability of technical and financial resources. Stakeholder
Theory highlights the importance of including all relevant actors—households, government
agencies, NGOs, and community groups in the planning, implementation, and monitoring of
intervention programs to ensure that interventions meet the needs of both people and forests
(Freeman, 1984). Global experiences indicate that participatory approaches, coupled with
incentives for sustainable practices, significantly increase compliance with forest regulations
and improve household livelihoods (Nepstad et al., 2014; Veiga et al., 2006). In Mount Elgon,
integrating local knowledge, government regulations, and development partner support has
enhanced the effectiveness of interventions by balancing livelihood security with forest

conservation.

From the foregoing review, intervention measures are critical for promoting sustainable
utilization of forest resources while supporting household livelihoods globally, in Africa, and
specifically in Kenya’s Mount Elgon Forest Reserve. Participatory forest management,

alternative livelihood strategies, reforestation programs, and environmental education have
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demonstrated the potential to reduce environmental degradation, strengthen household
resilience, and ensure long-term sustainability of forest-dependent livelihoods. These
interventions highlight the importance of collaborative governance, stakeholder engagement,
and livelihood diversification as mechanisms for addressing the complex challenges of
anthropogenic pressures on forest ecosystems. By integrating global lessons with local realities,
intervention measures in the Mount Elgon region offer a pathway toward sustainable

livelihoods and ecological sustainability.

2.5 Summary of the Literature

The reviewed literature reveals a strong relationship between anthropogenic activities and the
sustainability of household livelihoods globally, in Africa, and specifically in Kenya, including
the Mount Elgon Forest Reserve. Across the four key areas—deforestation, settlement, mining,
and intervention measures—the evidence underscores both the opportunities and challenges

posed by human engagement with forest resources.

Deforestation has emerged as a major threat to household livelihood sustainability. Globally,
countries such as Brazil, Indonesia, and India have experienced large-scale deforestation,
which has provided short-term economic benefits through agriculture, timber, and fuelwood
extraction, but at the cost of biodiversity loss, soil degradation, and reduced ecosystem services
(Nepstad et al., 2014; Obidzinski et al., 2012). In Africa, studies in Uganda and Tanzania
confirm similar patterns, where deforestation supports immediate household needs but
undermines long-term productivity and resilience (Kabwe et al., 2019; Kajembe et al., 2017).
In Kenya, and specifically in Mount Elgon, deforestation driven by agricultural expansion,
fuelwood collection, and small-scale logging threatens the availability of critical forest

resources, thereby compromising long-term livelihood sustainability. These studies highlight
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that while forest exploitation is central to household survival, unsustainable practices have

severe ecological and socio-economic repercussions.

Settlement activities are another anthropogenic factor influencing livelihoods. Globally,
expansion of settlements into forested areas, such as in the Amazon, Western Ghats in India,
and Southeast Asia, has provided land tenure and livelihood opportunities but led to habitat
loss, soil erosion, and reduced access to ecosystem services (Seto et al., 2012; Sukumar, 2010;
Macedo et al., 2013). In Africa, settlements in Uganda and Tanzania near forest reserves have
contributed to resource depletion and increased household vulnerability (Kabwe et al., 2019;
Kajembe et al., 2017). In Kenya, settlements near forest reserves, including Mount Elgon, have
expanded due to population growth and land scarcity, creating pressures on forest resources
while providing space for agricultural and trade activities. This dual nature demonstrates that
settlement activities can simultaneously support and threaten household livelihood

sustainability, depending on the management and regulatory frameworks in place.

Mining activities similarly demonstrate a complex relationship with livelihoods. Globally,
artisanal and small-scale mining in Peru, Bolivia, India, and China supports rural incomes and
local economic development but often results in deforestation, water contamination, soil
degradation, and social conflicts (Hilson, 2002; Hilson & Potter, 2003; Veiga et al., 2006). In
Africa, studies in Ghana, Tanzania, and DRC highlight that while mining is crucial for income
generation, environmental degradation from unregulated mining threatens agricultural
productivity and food security (Banchirigah, 2006; Kweka et al., 2011). In Kenya, small-scale
mining provides critical income for forest-edge households, but in Mount Elgon, these
activities exacerbate soil erosion, reduce forest cover, and negatively affect water and
agricultural resources. Mining illustrates the tension between economic survival and

environmental sustainability, emphasizing the need for interventions that balance both.
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Intervention measures are consistently recognized as essential for promoting sustainable forest
utilization while supporting livelihoods. Globally, participatory forest management,
reforestation programs, payment for ecosystem services, and livelihood diversification
initiatives have successfully reduced environmental degradation and strengthened household
resilience (Nepstad et al., 2014; Obidzinski et al., 2012). In Africa, participatory forest
management programs in Uganda and Tanzania, combined with alternative livelihood
initiatives such as beekeeping, ecotourism, and sustainable charcoal production, have
demonstrated positive outcomes for both livelihoods and conservation (Kabwe et al., 2019;
Kajembe et al., 2017). In Kenya, CFAs, participatory forest management, reforestation, and
environmental education have been implemented in various forest reserves, including Mount
Elgon, to mitigate the negative impacts of anthropogenic activities. These interventions
highlight the critical role of stakeholder engagement, institutional support, and alternative

livelihood promotion in ensuring sustainable use of forest resources.

2.6 Knowledge Gap

This study utilized the sustainable livelihood framework that offers a people-centered approach
to understanding how households combine various assets under institutional and environmental
conditions to sustain their livelihoods and Stakeholders Theory applied in this study to
understand the roles and interactions of key actors involved in the used and governance of
Mount Elgon forest resources-particularly the Kenya Forest Service (KFS), Community Forest

Association (CFASs), And Local Forest -Depended Households.

Despite rural household depending on forest for livelihoods, there is a gap concerning
livelihoods choices since extraction is considered as farm income in the past studies
(Homewood et al., 2009). Previous studies have categorized forest extraction decisions as

either survival (for the poor) or for accumulation (for wealthier households) specifically in the
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context of Mt. Elgon forest in Kenya. Again, the extent to which households rely on the
resources on the forest for their livelihoods has not yet been thoroughly studied. Although
research on the topic is limited, the suggested study was based on the existing local literature
on anthropogenic activities sustainable forest management. However, recent evidence has
found that the poor can engage in forest extraction for accumulation (Lagat et al., 2016). This
study fills in the gaps by scrutinizing rural household livelihoods that promoted community
sustainable forest management. The study seeks to gain knowledge into the underlying causes,
and consequences of illegal practices. In addition, the study shows existing policies,
enforcement mechanisms, and institutional capacities to effectively address these challenges
of anthropogenic practices on the sustainability of household livelihoods living in Mt. Elgon

forest reserve area, Bungoma County, Kenya.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter presents the research methodology adopted in this study to investigate the
influence of anthropogenic practices on the sustainability of household livelihoods in the
Mount Elgon Forest Reserve area, Bungoma County, Kenya. The chapter outlines the
systematic procedures and strategies employed to collect, analyze, and interpret data, ensuring
that the research objectives are adequately addressed. Specifically, it describes the research
design, the study area, the target population, and the sampling procedures used to select
respondents. It further details the data collection instruments, and the methods used to ensure
validity and reliability of the tools. The chapter also explains the data analysis techniques
employed to process both quantitative and qualitative data, providing a framework for drawing
meaningful conclusions from the study findings. Finally, it highlights the ethical considerations
observed during the research process, including informed consent, confidentiality, and respect
for participants’ rights. By presenting a clear and systematic methodology, this chapter ensures
the rigor, credibility, and replicability of the study while providing transparency in the research

process.

3.2 Research Design

This study adopted a cross-sectional research design combined with a mixed-methods
approach, integrating both quantitative and qualitative data collection and analysis. The cross-
sectional design was appropriate because it enabled the collection of data at a single point in
time, providing a snapshot of the current influence of anthropogenic activities—deforestation,
settlement, and mining—on household livelihoods in the Mount Elgon Forest Reserve area.

This design allowed the researcher to examine the relationships between independent variables
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(anthropogenic practices and interventions) and the dependent variable (sustainability of

household livelihoods) efficiently, without requiring extended longitudinal tracking.

The mixed-methods approach was selected to capitalize on the strengths of both quantitative
and qualitative methods. Quantitative data provided measurable evidence on the extent,
frequency, and intensity of anthropogenic practices, as well as their statistical relationship with
household livelihood sustainability. This facilitated the use of descriptive and inferential
statistical techniques, enabling generalization of findings to the larger population of forest-edge
households. Quantitative tools, including structured questionnaires and statistical analyses such
as Pearson correlation and regression, allowed the study to determine the magnitude and

direction of relationships between variables.

On the other hand, qualitative methods provided rich, contextual insights into the lived
experiences of households affected by anthropogenic practices. Techniques such as in-depth
interviews with key informants (ward administrators, chiefs, Kenya Forest Service personnel,
and NEMA officials) and Focus Group Discussions (FGDs) with community members
captured perceptions, attitudes, and experiences that could not be quantified. This approach
helped to understand the underlying reasons, motivations, and challenges associated with
deforestation, settlement, and mining activities, as well as the perceived effectiveness of

intervention measures for sustainable forest utilization.

By combining both approaches, the study benefited from methodological triangulation, which
enhanced the validity and reliability of the findings. The quantitative data provided objective
measurements of patterns and relationships, while the qualitative data offered explanatory
depth and contextual understanding. Together, these methods allowed for a comprehensive
assessment of how anthropogenic practices influence the sustainability of household

livelihoods in Mount Elgon, capturing both statistical trends and human perspectives.
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3.3 Study Area

Mount Elgon National Reserve in Bungoma County, Kenya, is an ecologically rich area and
home to communities heavily reliant on forest resources. Mount Elgon forest in Kenya is also
one of the five water towers in the country, making it a crucial contributor to the water supply
of several rivers in both Kenya and Uganda. However, increasing human activities such as
logging and charcoal burning have altered ecological balances, making it a critical site for

studying human-environment interactions.

The County is situated within the latitudes of 00 28 and 10 30’ North of the Equator, and
longitudes of 340 20’ and 350 15° East of the Greenwich Meridian. The forest is located at
coordinates 1.1615° N, 34.5405°E. The County experiences an annual temperature range of
0°C to 32°C, which is influenced by varying altitudes. The highest point, Mt. Elgon, registers
a temperature slightly below 0°C.

The County spans across a total area of 3032.4 square kilometers. It shares borders with the
Republic of Uganda to the northwest, Trans-Nzoia County to the northeast, Kakamega County
to the east and southeast, and Busia County to the west and southwest. The county is located
within the Lake Victoria Basin, with elevations ranging from 1200 meters in the western and
southwestern areas to approximately 4,000 meters in the northern part near Mt. Elgon. Except
the Mt. Elgon region, the remainder of the County is composed of granite, which constitutes
the underlying basement system. The forest ecosystems of Mt Elgon sustain life systems by
means of the hydrological cycle and facilitate plant production through the process of
pollination. The forested areas also contribute soil nutrients through the breakdown of biomass,
so benefiting both the soil and terrestrial organisms.

The County has two distinct wet seasons: the long rainy season, which occurs from March to
July, and the short rainy season, which takes place from August to October. The County

experiences a yearly precipitation range of 1,400mm (minimum) to 1,800mm (maximum). The
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mean wind velocity is 6.1 kilometers per hour. Over the past ten years, the county has witnessed
arise in the fluctuation of rainfall and temperature patterns, leading to alterations in agricultural

Seasons.

Throughout the years, human activities have caused disturbance to the environment within
Mount Elgon forest. These operations encompass unselective logging, extraction of non-timber
products, combustion of charcoal, construction activities including road construction, and

mining activities such as quarrying and sand harvesting.

3.4 Target Population

The study targeted residents of four wards adjacent to Mount Elgon Forest: Cheptais, Chepyuk,
Kaptama and Elgon. These areas were selected due to their proximity to the forest and
community’s dependency of forest resources. The total household population was 12, 842,
while key informants included 4 ward administrators, 12 Chiefs, 1 Kenya Forest Service

Officer, and 1 NEMA Official (2018-2022 Bungoma County Integrated Development plan).

3.5 Sample Size and Sampling Procedures
Using Krejcie and Morgan’s (1970) formula for a 95% confidence level and a 5% margin of
error, the sample size was determined as follows:

B X?2+N+P(1-P)
n_(MEZ*(N—l))+(XZ*P*(1—P))

Where;

n=Sample size

X?=Chi Square for the specified confidence level at 1 degree of ~ freedom= (3.841)
from tables

N=Population size
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P=Population proportion (.50 in the table)

ME=Desired margin of error (expressed as a proportion=0.05)
=3.841x12842x0.5 (1-0.5)/ 0.05x0.05 (12842-1) +3.841x0.5 (1-0.5)
=12331.5305/33.06275
= 373 households

Thus, 373 households were sampled. Table 3.2 shows the distribution by ward.

Table 3.1
Sample Size
Sub-County Ward Population Target Population Sample Size
Cheptais Cheptais 38,696 3221 93
Kopsiro Chepyuk 22,345 2793 81
Mount Elgon Kaptama 36,059 3604 105
Elgon 38,692 3224 94
Total 135,792 12,842 373

Source: Bungoma County, CIDP, 2018-2022, Field Data. 2022

In addition, 4 ward administrators, 12 chiefs, were sampled using census method while 1 Kenya
Forest Service Personnel and 1 NEMA official participated in the study and were selected

purposively to take part in the study giving a sample size of 391 respondents.

The study deliberately chose four distinct wards: Cheptais (situated in Cheptais Sub-County),
Chepyuk (situated in Kopsiro Sub-County), Kaptama, and Elgon (situated in Mount Elgon Sub-
County). The choice of these wards was based on their proximity to Mount Elgon Forest
Reserve, suggesting that the inhabitants of these sub-counties depended on forest resources for
their survival. The research adopted a multi-stage and stratified random sampling approach to
choose household heads, guaranteeing that representative samples were acquired from each

ward. The study utilized a simple random sampling method to select the initial household in
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each ward, followed by systematic random sampling where every 5th household was chosen.
The researcher picked the elements randomly skipping 4™ elements and picking the 5. The
questionnaire was administered to the individuals who were responsible for the households and
were present throughout the survey. This protocol guaranteed that all persons within a certain
demography were provided with equitable opportunities to be included in the study population.
The outcomes derived from probability or simple random sampling can be accurately
anticipated based on probability. The random sampling approach has an advantage over the
purposive sampling strategy since it allows for the quantification of the significance of results
derived from a random sample (Kothari & Gaurav, 2014; Simiyu et al., 2023). In addition, the
census was utilized to choose 4 ward managers and 12 chiefs, while 1 Kenya Forest Service
Personnel and 1 NEMA official were purposively chosen to participate in the study.

Table: 3.2

Sample Sizes

Target Population  Sample size determination procedure Sample size

12842 Krejcie and Morgan (1970) formula 373
4 ward admins Census 4
12 chiefs Census 12
1 KFS personnel  Purposive 1
1 NEMA Purposive 1

Source: Field Data.2022

3.6 Research Instruments

This study employed a combination of structured questionnaires, interview schedules, and
focus group discussions (FGDs) to collect both quantitative and qualitative data, in line with
the mixed-methods approach adopted. Key informants including Chiefs, Ward Administrators,

Kenya Forest Service, and NEMA Officers were interviewed using semi-structured schedules
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(see Appendix I11). Interviews allowed for probing deeper into institutional perspectives on
anthropogenic activities and livelihoods. This method offered flexibility, captured nuanced

opinions, and complemented survey data.

3.6.1 Focus Group Discussions (FGDs)

Focus group discussion with members of Forest Users Associations (FUAS) together
community perspectives on forest resource use and sustainable livelihoods. These discussions
enriched qualitative insights and complemented interview findings by capturing shared

experiences and collective decision-making dynamics.

3.7 Pilot Study
A pilot study was conducted in Trans-Nzoia County with 37 participants (10% of the total
sample) to test the reliability and validity of the data collections. Feedback from this exercise

informed necessary adjustments before full deployment.

3.8 Validity

Validity ensures the research instruments accurately measures what they are intended to.
Construct, content, and face validity were assessed. Construct validity was addressed by
aligning items with study variables. Content and face validity were evaluated by PhD students
and subject-matter experts at Kisii University, who reviewed the instruments for clarity,

relevance, and alignment with research objectives.

3.8.1 Reliability
Reliability refers to the consistency of the instrument in producing stable results. A pilot test
Trans-Nzoia County allowed calculation of Cronbach’s Alpha, which yielded a coefficient of

0.8232-indicating high internal consistency. A threshold of 0.70 or higher was considered

acceptable Taber, 2018).
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3.8.2 Procedures for Collecting Data

After obtaining approval from Kisii University and a research permit from NACOSTI, the
researcher secured clearance from the Bungoma County Commissioner and County Director
of Education. Three trained research assistants helped administer questionnaires of 373
household heads. Interviews and FGDs were then conducted with selected key informants and

FUAs members.

3.9 Data Analysis Techniques

Quantitative data were coded and analyzed using SPSS version 26. Descriptive statistics
(frequencies, percentages, means, standard deviations) were used, while Pearson’s correlation
assessed the relationship between anthropogenic activities and livelihoods. A multiple
regression model tested the influence of deforestation (x1), settlement (x2), mining (x3), and
interventions (X4) on household livelihoods (y):

Y = a+Bixl + B2x2 + B3x3 + Pdxd +e

Qualitative data from interviews and FGDs were categorized and analyzed thematically based

on research objectives and supported the quantitative results.

3.10 Ethical Considerations

The researcher adhered to all the norms and regulations while conducting study in Kenya. Prior
to commencing fieldwork, the researcher obtained a research authorization from the
appropriate authorities, including the National Council of Science, Technology and
Innovations (NACOST]I), County Commissioner, and County Director of Education. The study
maintained a high level of privacy, secrecy, and openness in the acquisition of data. The
primary ethical concerns revolved around obtaining informed consent from the participants to
address issues such as employment insecurity, privacy, and confidentiality of the provided
information. Additionally, ensuring anonymity was crucial to protect the identity of the

respondents, and the researcher's sensitivity to human dignity was also a significant
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consideration (Suri, 2020). Prior to their involvement in the study, the researcher obtained
consent from the respondents. Respondents were instructed to provide truthful and transparent
responses while evaluating trustworthiness. The name of the respondents was kept confidential

and the data collected from them was solely for academic purposes.
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CHAPTER FOUR

RESULTS AND DISCUSSIONS

4.1 Introduction

The results of the analyzed data on influence of anthropogenic practices on the sustainability
household livelihoods living in Mt. Elgon forest reserve area, Bungoma County, Kenya. The
section begins by presenting the response rate and socio-demographic data of the participants
in the research. It then discusses the impact of deforestation, settlements, and mining activities
on sustainable livelihoods in the Mount Elgon Forest reserve area. Finally, it explores
interventions aimed at promoting the sustainable use of forest resources to enhance livelihoods

in the Mount Elgon Forest reserve.

4.2 Response Rate

A total of 346 out of 373 questionnaires were completed and returned by the household heads
in this study. Unreturned questionnaires were 27. Additionally, 11 out of 18 important
informants, including chiefs, ward administrators, and NEMA officers, were interviewed.
While 7 informants were not interviewed.

These rates were regarded sufficient to get accurate information on the human activities that
affect sustainable household livelihoods in Bungoma County, Kenya.

The study's substantial response rate provides evidence in favor of the assertion made by
Dillman (2020) and Burgard et al. (2020) that the most effective approach to obtaining
impartial estimates is via attaining a high response rate. Nevertheless, a study conducted by
Fosnacht et al. (2017) revealed that even when response rates were very low, they still yielded
dependable estimates at the institutional level. However, these estimates were accompanied by
increased sampling error and reduced capacity to identify statistically significant changes when
compared to other institutions. In addition, Christensen et al. (2022) and Holtom et al. (2022)

propose that a high rate of nonresponse can lead to biased estimates. Therefore, the high
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response rate in the current study decreased the chances of biases in the influence of

anthropogenic practices on sustainable household livelihoods.

4.3 Reliability Test

Reliability tests were conducted to determine the trustworthiness of the research instrument
utilized. Abdul Rahman et al. (2022) and Krgner et al. (2022) have determined that a cut-off
alpha coefficient of 0.7 is adequate evidence to demonstrate the consistency and reliability of
items on a scale. The Cronbach Alpha coefficient was computed and the findings are displayed
in Table 4.1.

Table 4.1:

Cronbach Alpha on Items in the Questionnaire

Variables Number of Cronbach
Items Alpha

Independent Deforestation activities 9 .807
Settlements activities 7 .810
Mining activities 9 .865
Interventions for sustainable 8 .854
utilization of forest resources

Dependent Variable Sustainable Livelihoods 10 .780

Source: Field Data, 2022

Table 4.1 presents the results of the analysis conducted on different categories. The category
of sustainable livelihoods consisted of 10 items, with a Cronbach Alpha coefficient of .780.
Deforestation activities were assessed using 9 items, resulting in a Cronbach Alpha coefficient
of .807. Similarly, settlements activities were evaluated using 7 items, yielding a Cronbach
Alpha coefficient of .810. Mining activities were assessed using 9 items, resulting in a
Cronbach Alpha coefficient of .865. Lastly, interventions for sustainable utilization of forest
resources were evaluated using 8 items, with a Cronbach Alpha coefficient of .854. The

Cronbach'’s alpha coefficient for the 43 items was calculated to be .907. This indicates that all
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the constructions used were determined to be reliable, with a Cronbach alpha value exceeding

0.7, as recommended by Alkhadim (2022).

4.4 Socio-Demographic Profile of the Participants

The study collected demographic information from the respondents, including their gender,
marital status, age category, occupation, degree of education, family size, and distance from
the forest boundary. When creating a survey, the researcher must take into account the target
audience and choose the most effective way to analyze the survey responses by categorizing
them into relevant groups. It is important to do these assessments because the socio-
demographic aspects of the study participants accurately represent the demographic and social
roles and achievements of persons (Abdullahi, 2019). In addition, socio-demographic data
offers specific information on the individuals involved in the study and is essential for
determining if these participants accurately represent the larger group being studied, therefore

allowing for generalization of the findings (Hughes, Camden & Yangchen, 2016).

4.4.1 Gender of Respondents
The researcher instructed the study participants to specify their gender in the provided

questionnaire. Figure 4.1 displays the results.
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Figure 4.1

Gender of the Respondents

Female, 36.70%

\

Male, 63.30%

According to Figure 4.1, 63.3% of the respondents, which is 219 individuals, were male,
whereas 36.7% of the respondents, which is 127 individuals, were female. This data indicates
that a significant proportion (63.3%) of the individuals responsible for managing households
were male. Dependence of men on forest products as household heads corelate with objective
one of the studies on deforestation. However, female depend on the forest for firewood for
daily cooking in household. The dynamics of gender might influence the ability of individuals
who rely on forests for their sustenance to get forest resources and participate in activities that
generate income and food (Chiwona-Karltun et al., 2017). Male dominance in decision-making
regarding the protection of forest resources poses a significant challenge in implementing forest
conservation strategies (Koech, 2020). Research indicates that women rely more heavily on
direct access to forest resources compared to men due to their responsibility for everyday home
activities such as gathering food and fuel, while their husbands are occupied with off-farm
employment (Nhem & Lee, 2019; Ros-Tonen et al., 2018). Within the forest industries, women
constitute a significant proportion of the labor force, particularly in tree nursery work and a

wide range of operations encompassing wood processing and logging (FAO, 2022).

67



4.4.2 Marital Status
Further, the study respondents were requested to indicate their marital status in the

questionnaire provided. Their responses were tabulated and the results are presented in Figure

4.2

Figure 4.2:

Marital Status of the Respondents
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According to Figure 4.2, out of the study participants, 253 (73.1%) were married, 59 (17.1%)
were single, 20 (5.8%) were divorced, and 14 (4.0%) were widowed. The study revealed that
a significant majority (73.1%) of the participants were married. The high proportion of married
respondents may correlate with increased dependency on forest resources due to large

household sizes. This is inclined with (Mohammed et al., 2017).

4.4.3 Age of the Respondents
Further, the study participants were requested to indicate their age category in the questionnaire

provided. Their responses were tabulated and the results are presented in Figure 4.3.
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Figure 4.3:

Age bracket of the Respondent
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According to Figure 4.3, 28.9% of the respondents (100 individuals) were between the ages of
41 and 50. Additionally, 22.0% of the study participants (76 individuals) were between the
ages of 51 and 60. Furthermore, 20.8% of the respondents (72 individuals) were under the age
of 30, while 14.2% (49 individuals) were over the age of 60. The survey revealed that a majority
(28.9%) of the participants in the study fell between the age range of 41-50 years. At this stage,
individuals have small children who are attending school and require education. Consequently,
they must adopt various methods to improve their quality of life. In addition to age, the
occupation of respondents plays a vital role in forest dependency. Example of non-timber
products found in Mt. Elgon forest are honey, herbal medicines, wild vegetables, wooden spoon
which are important for livelihoods. One such approach is to utilize forest products to support
their livelihoods. Dash and Behera (2016) posit that older rural adult members possess a greater
aMount of indigenous knowledge regarding the utilization of non-timber products, together
with the requisite experience and abilities for their extraction. This, in turn, leads to a reduction

in forest degradation.,
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4.4.4 Level of Education
Further, the study participants were asked to indicate their highest level of education. Their

responses were tabulated and the results are presented in Figure 4.4.

Figure 4.4:

Highest Education Level of the Respondents
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According to Figure 4.4, 199 respondents, which accounts for 57.5% of the total, had a
secondary school level of education. Additionally, 66 respondents, or 19.1%, had a primary
school level of education. Furthermore, 61 respondents, or 17.6%, had a tertiary level of
education. Lastly, 20 research participants, or 5.8%, had non-formal education. Based on the
feedback, it can be inferred that a majority (57.5%) of the individuals involved in the study
possessed a secondary school education. Consequently, the majority of these individuals were
unemployed and relied on the forest for their means of sustenance. it was expected in this study
that the family's dependence on Non-Timber Forest Products (NTFPs) would diminish as the
level of formal education of the household head increased. However, the government can

empower respondents through community forest management forums.

Zhu et al. (2017) found that the level of education of the person in charge of the home has an
impact on the collection of forest products. This, in turn, affects the level of dependency on

these items and the value of the time they spend gathering them. This can be attributed to the
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greater availability of a broader range of job opportunities and sources of income for
individuals with higher levels of education, leading to a relatively high value placed on their
time and effort. it was expected in this study that the family's dependence on Non-Timber
Forest Products (NTFPs) would diminish as the level of formal education of the household

head increased.

4.4.5 Family Size
Moreover, the study participants were requested to indicate their family size in the
questionnaire that was provided to them. Their responses were tabulated and the results are

presented in Figure 4.5.

Figure 4.5:
Family Size of the Respondents

Over 10
members, 9.20%
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37.30%
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According to Figure 4.5, 185 respondents, accounting for 53.5% of the total, had a family size
ranging from 5 to 10 people. Additionally, 129 respondents, making up 37.3% of the total, had
a family size of less than 5 members. Lastly, 32 respondents, representing 9.2% of the total,
had a family size exceeding 10 members. The survey revealed that a significant proportion
(53.5%) of the residents in the study area had a family size ranging from 5 to 10 members.

Greater family size necessitates a greater reliance on forest products, which could lead to the
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loss of these resources if not managed responsibly. Households who rely on forest products
and have no stable income, especially those with young children, are more likely to be involved
in the usage of these goods. Lee et al. (2017) and Sharma (2019) have found that the reliance
ratio is a crucial socioeconomic factor that influences the extent to which families in rural
regions rely on natural forest resources. This statistic represents the total number of individuals
who are reliant on working adults in the household and are engaged in the collection of forest

products.

4.4.6 Respondents’ Occupation
Additionally, the study participants were asked to specify their occupation. The participants'

responses were recorded and the findings of the analyzed data are displayed in Figure 4.6.

Figure 4.6:

Respondents’ Occupation
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Source: Field Data, 2022
According to Figure 4.6, 186 respondents, accounting for 53.8% of the total, were small scale
farmers. Traders made up 19.9% with 69 respondents, while wood dealers accounted for 9.0%

with 31 respondents. Civil servants represented 6.9% with 24 respondents. Based on the
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responses, it was found that the majority (53.8%) of the respondents were small-scale farmers
who mostly cultivated onions, maize, beans, and engaged in animal husbandry. As a result of
the decreasing number of farms in the region, the majority of the residents relied on forested
land for both animal grazing and crop cultivation. In addition, family size can either increase
or decrease dependency on the forest dependence. Respondents with huge family members will
utilize forest product for livelihoods and vice versa. level of responded education compared to
their occupation matters a lot on forest dependency. Level of education acquired can help
household to grow varied of crops as alternative livelihoods. Local government of Kenya
should educate Mt. Elgon residence residing close to forest in crop diversification to boost

household income.

Abdullah et al. (2016) found that employment income and agricultural revenue have a
substantial impact on the extent to which rural families depend on natural forest resources.
Households who have more lucrative options for allocating their human resources will not
invest in forest activities that offer low returns. Nevertheless, individuals with lower incomes
typically rely solely on forestry operations as their primary source of income (Wale, Nkoana,

& Mkuna, 2022).

4.4.7 Forest Proximity
Furthermore, the study participants were asked to specify the approximate distance between
their residence and the forest boundary. The participants' responses were recorded and the

findings of the analyzed data are displayed in Figure 4.7.
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Figure 4.7:

Respondents’ Distance from the Forest
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Figure 4.7 illustrates that 154 respondents, accounting for 44.5% of the total, resided within a
distance of less than 1km from the forest. Additionally, 76 respondents (22.0%) lived within a
distance of 2-3kms from the forest, while 63 participants (18.2%) were situated 4-5kms away.
Lastly, 53 respondents (15.3%) lived over 5kms away from the forest. Based on the responses,
it was found that a majority (44.5%) of the survey participants resided within a distance of
slightly less than 1 kilometer from the forest. However, less than 1 Km translates to
deforestation pressure of resource use conflict. In Mt. Elgon forest, correlation between
deforestation and residency closer to forests is high. In addition, proximity to forest, level of
education plays great role on forest dependency. Educated respondents tend to make right
decision on using product sustainably. These results align with the findings of Torres et al.
(2021) in their research conducted in the Brazilian Amazon. They discovered that as the
distance from the forest increased, people's reliance on the forest decreased. This was attributed
to the fact that individuals living further away had more varied sources of income and improved
access to markets and social services. Contrarily, a separate study conducted in the same area
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revealed that the closeness of forests did not serve as an accurate indicator of the extent to
which households relied on forests for their livelihood. This is because many households
residing near the forest depended on sources of revenue that were unrelated to forests, and
conversely, households living farther away from the forest relied heavily on forest-related

income sources (Hajjar et al., 2021).

4.5 Influence of Deforestation Activities on Sustainable Household Livelihoods

The primary aim of this study was to evaluate the impact of deforestation activities in the Mount
Elgon Forest reserve region on the sustainable livelihoods of the local residents. In order to
accomplish this goal, the participants of the study were asked to express their level of
agreement or disagreement about statements that addressed the impact of deforestation on
sustainable livelihoods. The participants assessed their reaction to the Likert scale questions
using a five-point rating system, ranging from 1 to 5. The options for rating were Strongly
Disagree (SD=1), Disagree (D=2), Neutral (N=3), Agree (A=4), and Strongly Agree (SA=5).

The participants' answers were recorded and the findings are displayed in Table 4.2.
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Table 4.2:

Responses on Influence of Deforestation Activities on Sustainable Household Livelihoods

Statement SD D N A SA
F % F % F % F % F %

Crop cultivation has led to

illegal clearing of partsof 73 21.1 57 165 9 26 120 347 87 251
the forest in Mount Elgon

The Forest provides

charcoal and firewood for 38 11.0 56 162 6 1.7 140 405 106 30.6
the inhabitants

The forest provides

medicinal plants enabling

the community to use 41 118 38 110 1 3 131 379 135 39.0
alternative medicine and

earn income from sales

The community depends

on the forest for timber 64 185 46 133 13 38 125 361 98 283
and fencing poles

Indiscriminate

deforestation has led to

loss of soil nutrients 51 147 43 124 17 49 131 379 104 30.1
leading low productivity

affecting food security

Climate change as a result

of deforestation has led to

erratic and low rainfall 28 81 39 113 4 12 140 405 135 39.0
affecting crop production

in the area

Unregulated logging Has

caused deforestation in 39 113 31 90 8 23 147 425 121 35.0
Mount Elgon forest

Honey harvesting has

sometimes resulted to

forest fires contributing to

deforestation

Source: Field Data, 2022

21 61 55 159 22 64 141 408 107 309

Table 4.2 displays the percentages of study participants who agreed, strongly agreed, strongly
disagreed, disagreed, or were neutral regarding the assertion that crop cultivation has resulted
in illegal clearing of parts of the forest in Mount Elgon. Out of the total participants, 34.7%

(120 individuals) agreed with the assertion, 25.1% (87 individuals) strongly agreed, 21.1% (73
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individuals) strongly disagreed, 16.5% (57 individuals) disagreed, and only 2.6% (9

individuals) were neutral.

The survey findings indicated that 59.8% of the study participants acknowledged that
agricultural cultivation had resulted in the unlawful removal of sections of the forest in Mount
Elgon. Permitting crop cultivation may result in the removal of forest areas to make room for
crops, which can have both positive and negative impacts on food security. On one hand, it can
contribute to food security by increasing agricultural production, On the other hand too, it can
lead to deforestation, which has detrimental implications on long-term food security. In Mt.
Elgon forest, Kenya forest service through the government introduced Shamba System and
Agro forestry as alternative livelihood for the community to undertake to safeguard the forest,
Forest Act (2005) and Payments for Ecosystem Service (PES). Wondie et al. (2016) state that
deforestation is mostly caused by over dependence on agriculture and related businesses,
especially in developing countries. Agricultural investments in many African nations are
causing the transformation of dense forests into more open forests, which are then further
turned into agricultural fields (FAO, 2016). Between 2010 and 2020, Africa saw the largest net
depletion of natural forest, with an estimated annual loss of 3.94 million hectares (FAO &

UNEP, 2020).

In addition, 140 (40.5%) of the study participants agreed that Mount Elgon Forest supplies
charcoal and firewood to the residents. 106 (30.6%) respondents strongly agreed with this
statement, while 56 (16.2%) disagreed and 38 (11.0%) strongly disagreed. Additionally, 6
(1.7%) respondents remained neutral. Based on the responses, it was found that a majority
(71.1%) of the participants in the study claimed that the population rely on Mount Elgon forest
for the supply of charcoal and firewood. However, respondents should look other livelihood

strategies rather than depending on the forest. Charcoal selling is seen in both villages and
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markets as reported by a 53 years residence of Elgon ward. The sustainable livelihood

framework is applicable when Mt. Elgon households use different asset for their livelihoods.

The results align with the studies conducted by Mekonnen et al. (2021), Othow et al. (2017),
Degife et al. (2018), Alemayehu (2019), and Abera et al. (2020). These studies have all
concluded that Ethiopia's natural forest cover is diminishing at an alarming pace. The primary
cause of this decline is the extensive use of wood fuel and charcoal production, especially in

the lowland areas that still harbor remnants of natural forests.

Furthermore, 39.0% of the respondents strongly agreed that Mount Elgon forest offers
medicinal plants, which allows the community to utilize alternative medicine and generate
income through sales. Additionally, 37.9% of the study participants agreed with this statement,
while 11.8% strongly disagreed, and 11.0% were in disagreement. Only 0.3% of the
respondents remained neutral. The survey revealed that 76.9% of the residents in the vicinity
of Mount Elgon forest claimed that the forest offers medicinal plants, which allows the
community to utilize alternative medicine and generate cash through sales. Consequently, the
community relies on the forest for herbal remedies, benefiting both humans and animals. This
reliance allows the inhabitants to access alternative medicine, promoting their overall health.
Medicinal plants have a vital role as non-timber products derived from forests. This was
reported through the interview with CFAs in the period of 22" November 2022 in Chepyuku.
Wale et al. (2022), forest resources remain essential for rural populations in developing
countries, providing valuable services, goods, and income. Underprivileged households have
directly experienced the ability to buy essential necessities such as medication derived from

forest resources (Dalu, et al., 2021).

Similarly, 36.1% of the respondents (125 individuals) agreed that the community relies on the

forest for timber and fencing poles. 28.3% of the study participants (98 individuals) strongly
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agreed with this statement. On the other hand, 18.5% (64 individuals) strongly disagreed, and
13.3% (46 individuals) were in disagreement. Additionally, 3.8% (13 individuals) remained
neutral. According to the responses, 64.4% of the study participants admitted that the
community relied on Mount Elgon forest for obtaining timber and fencing poles. The illicit
extraction of trees for lumber and fencing poles by community members contributes to
deforestation in the study region, despite its impact on their livelihoods. In relation to objective
one, deforestation in Kenya particularly in Mt. Elgon has contributed to forest loss. This also
align with Forest transition theory developed by Alexander Mather 1990 where forest go
through stages of deforestation. This aligns with the observations made by Fayiah et al. (2018),
who found that a significant portion of Sub-Saharan Africa's population depends on forest

resources, specifically timber, for their basic needs, financial gain, or both.

In addition, 37.9% of the respondents agreed that indiscriminate deforestation has caused a
depletion of soil nutrients, resulting in low productivity and negatively impacting food security.
30.1% of the respondents strongly agreed with this assertion, while 14.7% strongly disagreed.
Furthermore, 12.4% of the study participants were in disagreement, and 4.9% were neutral.
The survey revealed that 68.0% of respondents acknowledged that the uncontrolled
deforestation in the study area had caused a depletion of soil nutrients, leading to reduced crop
output and thus impacting food security. This suggests that the act of cutting forests may lead
to a state of food insecurity as a consequence of the reduction in soil fertility. This has increased
due to human activities in the area. In addition, soil erosion weakens tree roots that play a
crucial role in anchoring soil, it’s important to prevent it from washing away during heavy
rains. Basing on SDG No. 13, residence can use forest in sustainable way to compact climate
change. This is consistent with the research conducted by Wang (2014), which concluded that
soil fertility is a crucial determinant of crop productivity due to its role in providing essential

nutrients for crops. Forest soils are commonly believed to possess a high concentration of
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essential nutrients for crops, which enhances crop productivity. However, the process of
deforestation negatively impacts the quality of the soil, leading to a decrease in crop

production.

Furthermore, out of the total study participants, 140 (40.5%) agreed that deforestation-induced
climate change had caused unpredictable and reduced rainfall, negatively impacting crop
production in the region. Additionally, 135 (39.0%) respondents strongly agreed with this
assertion, while 39 (11.3%) disagreed and 28 (8.1%) strongly agreed. Only 4 (1.2%)
participants remained neutral. According to the responses, 79.5% of the household heads stated
that deforestation-induced climate change has caused unpredictable and reduced rainfall, which
has negatively impacted food output in the region. Due to deforestation, the range of annual
rainfall of 1,400-1,800 has dropped leading to low harvest. Public awareness in the community
through Barazas on sustainable management of forest is crucial. Basing on SDG No. 13,
residence can use forest in sustainable way to compact climate change. Food insecurity is on
the rise worldwide due to several issues such as stagnant agricultural production, the looming
threat of climate change, the expanding global population, and declining soil quality (Fraval et

al., 2019; Bjornlund et al., 2020; Giller, 2020).

Furthermore, 42.5% of the study participants concurred that unregulated logging was
responsible for deforestation in Mount Elgon forest. Additionally, 35.0% strongly agreed with
this statement, 11.3% strongly disagreed, 9.0% were in disagreement, and 2.3% remained
neutral. The survey results indicated that 77.5% of the study participants held the belief that

unregulated logging was responsible for the deforestation observed at Mount Elgon Forest.

In addition, logging is rampant and driven by both local and external demands for timber. These
threats have been addressed through various legislation of banning logging and charcoal

burning in research areas. This demonstrates that illicit logging has resulted in forest disruption,
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with the primary motive being the sale of timber for commercial purposes. this correlate well
with Sustainble livelihood theory, with its five capitals; financial, natural, social, physical,
human, and social. This form of capital serves as the foundations for a household livelihoods
strategy, a household's assets can be allocated to a variety of activities, including environmental
resource extraction. These findings align with the research conducted by Tritsch et al. (2021),

which recognized that unregulated logging can result in the depletion of forests.

In addition, 40.8% of the respondents agreed that honey harvesting had occasionally led to
forest fires, which in turn contributed to deforestation. 30.9% of the respondents strongly
agreed with this statement, while 15.9% disagreed and 6.4% were neutral. Another 6.1% of the
study participants strongly agreed with this assertion. Based on the responses, it can be inferred
that 71.7% of the study participants admitted that honey harvesting occasionally led to forest
fires, which contributed to the degradation of Mount Elgon Forest. In addition, climate change
can contribute outbreak of wild forest fire. These fires resulted in the destruction of wildlife

habitat and wildlife, as well as contamination of water, air, and soil.

These findings align with Rotich's (2019) research, which indicated that forest fires occurred
often in Cheragany forest, particularly during the dry seasons spanning from December to
February. The flames originated from the utilization of fire during honey harvesting, wildfires,
burning of grazing area to facilitate pasture renewal, and arsonists who employ fire to divert
attention from their illicit activities in the forest. Nyongesa and Vacik (2018) also found that
arson, honey gathering, and charcoal manufacture were the primary factors behind the fires in

Gathiuru forest, Mount Kenya.
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4.5.1 Correlation between Deforestation Activities and Sustainable Household
Livelihoods.

The first hypothesis of this study posited that there is no substantial correlation between
deforestation operations and the sustainable lifestyles of households residing in the Mount

Elgon Forest reserve.

The hypothesis was evaluated using Pearson correlation analysis with a confidence level of
95%. The Pearson association Coefficient, denoted as "r", was used to assess the potential
association between deforestation efforts and the sustainable lives of households. When the
value of r is positive (+1), it indicates a positive correlation. Conversely, when the value of r is
negative (-1), it suggests a negative correlation. This demonstrates that changes in the
independent variable (x) account for 100% of the changes in the dependent variable (y),
indicating that a unit change in the independent variable consistently leads to a corresponding
change in the dependent variable in the same direction. In this instance, the correlation is
considered to be a flawless positive correlation. Conversely, if there is a change in the opposite
direction, the correlation is considered to be a perfect negative correlation. A value of 'r' close
to +1 or -1 indicates a strong correlation between the two variables. Table 4.3 presents the
Pearson correlation coefficient measuring the relationship between deforestation activities and

the sustainable lifestyles of households residing in Mount Elgon forest.
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Table 4.3:

The Correlation Coefficient between Deforestation Activities and Sustainable Household

Livelihoods
Sustainable Household Livelihoods
Pearson Correlation 682"
Deforestation activities Sig. (2-tailed) .000
N 346

**_Correlation is significant at the 0.01 level (2-tailed).

Table 4.3 demonstrates a strong association (r = .682; p =.000) between deforestation activities
and the sustainable lives of communities residing within the confines of Mount Elgon forest.
At a 95% confidence level, the r value for deforestation activities was found to be .682,
indicating a significant link with sustainable households' livelihoods. Despite the detrimental
long-term effects of deforestation, the positive correlation indicated by the positive r value
suggests that deforestation activities really improve the livelihoods of the people living in
Mount Elgon forest. Therefore, the null hypothesis, which posited that there is no significant
correlation between deforestation activities and the sustainable lifestyles of households
residing in the forest, was rejected in favor of the alternative hypothesis. Mosnier et al. (2012)
found that as the economy grows and the population rapidly increases, forests degrade in
response to the increased domestic demand for food and natural resources. Consequently,
woods sometimes vanish or decline, even when such actions are not beneficial for the country
in the long run. This also implies that the residents will initially gain advantages from the

deforestation activities, but in the long run, it will have a detrimental impact on them.
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4.5.2 Qualitative Data on Effects of Deforestation Activities on Sustainable Household
Livelihoods.

This study conducted interviews and focus group discussions in the study region to assess the
impact of deforestation activities on the sustainable lifestyles of the residents living in Mount
Elgon forest. Conducted interviews revealed that criminal activities were responsible for the
degradation of Mount Elgon forest. One of the primary sources of information expressed the

following statement;

Despite the strategies that have been put in place to reduce deforestation in the
forest, there are still cases of illegal logging which contribute to deforestation
and accompanying negative effects. The inhabitants here depend on forest for
building materials, herbal medicine and fuel wood. These activities contribute
significantly to deforestation and this could have long-term effects on climate

variability (Kopsiro Key Informant 1: 64 years).

Additional interviews revealed that deforestation in the region has resulted in climate change-
related difficulties, impacting both crop output and food security in the research area. One of

the primary sources mentioned that;

There has been changes in rainfall patterns and intensity in Mount Elgon region
and this has affected crop production. Of late crop production in the area has
greatly declined and has affected the food security situation particularly here

in Cheptais (58-year-old Chief from Cheptais).

This aligns with the conclusions of Aliyu et al. (2014), who observed that Africa's forest cover
has been decreasing as a result of human activities and poverty. This assumption has led to a
reduction in rainfall and a delay in the beginning of wet seasons. The study also highlighted
that deforestation has led to intermittent occurrences of severe and dangerous winds in affected
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areas. These winds pose a threat to building roofs and the growth of plants. Furthermore, this

phenomenon is progressively increasing and is expected to become an annual occurrence.

4.6 Influence of Settlements Activities on Sustainable Household Livelihoods

The second aim of this study was to assess the impact of settlement activities in and around the
Mount Elgon Forest reserve area on the long-term well-being of the local population. In order
to accomplish this goal, the individuals participating in the study were asked to express their
level of agreement or disagreement with statements that addressed the impact of settlement
activities on sustainable livelihoods. The participants evaluated their reaction to the Likert scale
questions using a five-point scale, ranging from 1 to 5. The options for rating were Strongly
Disagree (SD=1), Disagree (D=2), Neutral (N=3), Agree (A=4), and Strongly Agree (SA=5).

The participants' answers were recorded and the findings are displayed in Table 4.4.
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Table 4.4:

Responses on Influence of Settlement Activities on Sustainable Household livelihoods

Statement

SD

D

A

SA

F

%

F %

F

%

%

F

%

Due to settlements,
construction of houses
has led to forest clearance
leading to reduced
rainfalls in the area

Due to the extreme
weather conditions,
agricultural productivity
is poor, pushing
vulnerable farmers to
exploit limited natural
resources from the forest
Due to shrinking land
sizes the government
allows limited farming in
the forest area reducing
food insecurity
Increased population
density has put pressure
on the forest resources
Livestock farmers are
allowed to graze their
animals within the forest
Agricultural
intensification in our area
has reduced the demand
on forest resources while
increasing agricultural
productivity

Source: Field Data 2022

26

46

54

48

43

102

7.5

13.3

15.6

13.9

12.4

29.5

28 8.1

41 1138

52 15.0

40 116

30 87

92 26.6

15

1.2

2.6

2.3

4.3

195

110

123

108

134

67

56.4

31.8

35.5

31.2

38.7

194

93

140

115

142

136

70

26.9

40.5

33.2

41.0

39.3

20.2

Table 4.4 indicates that 195 (56.45%) of the study participants agreed that the construction of

houses resulting from settlements had caused forest clearance, leading to reduced rainfall in

the area. Of these, 93 (26.9%) strongly agreed with the statement. On the other hand, 28 (8.1%)

participants disagreed with the statement, and 26 (7.5%) strongly disagreed. Only 4 (1.2%)

participants remained neutral on the statement. The study revealed that 83.3% of the residents

of Mount Elgon accepted that the construction of dwellings in the area had resulted in
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deforestation, which in turn caused a decrease in rainfall in the region. This demonstrates that
the residents rely on the forest as a source of construction materials, resulting in the depletion
of the forest through deforestation. There is a widespread recognition that the clearance of
forest lands might result in climate change, which has a significant impact on the livelihoods
of the residents. Hence, the removal of trees for human habitation in the research region may
be a contributing cause for climate fluctuations and changes in precipitation levels and patterns,
which in turn impact agricultural output. However, residents involved in farming for good
harvest, without enough rain, the output is low. This align with SDG No. 11 on sustainable
cties and communities. Forest resources should manage by respondednts in sustainable way.
Panday et al. (2015) found that deforestation has a substantial impact on climatic variability,
resulting in an increased probability of fires and droughts in future climate forecasts. According
to the World Conservation Organization, the mitigation of climate change can be achieved by
safeguarding forests and increasing tree plantation. This is because forests store carbon, while
newly planted trees absorb CO2 from the atmosphere. Similarly, Kristjanson et al. (2019)
highlight that our failure to halt deforestation is also a missed opportunity to mitigate the
impacts of climate change. In a similar vein, Silva et al. (2020) assert that forests play a crucial
role in regulating the climate. They argue that if we do not take action to prevent the destruction
of natural vegetation, deforestation will intensify, resulting in substantial fluctuations in

temperature and rainfall over time.

Similarly, 140 (40.5%) respondents strongly agreed that the adverse weather conditions have
led to low agricultural yield, forcing vulnerable farmers to use scarce natural resources from
the forest. Out of the total number of replies, 110 (31.8%) agreed with the assertion, 46 (13.3%)
strongly disagreed with the assertion, 41 (11.8%) disagreed with the assertion, and 9 (2.6%)
research participants were neutral. Based on the responses, it can be inferred that 72.3% of the

survey participants indicated that agricultural productivity in the study area has been low due
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to severe weather conditions. This has compelled susceptible farmers to extract scarce natural
resources from the forest. Unsustainable exploitation of natural resources results in their
depletion. The residents of the study region heavily rely on forest resources for their livelihoods
due to the unpredictable weather patterns. This over-reliance poses a threat to both the existence
of these resources and the sustainability of their livelihoods. These alterations have a
substantial adverse effect on the overall well-being of the ecosystem, reducing the abundance
of crops, fuelwood, medicinal plants, and other non-timber forest products (NTFPs). This
would ultimately exacerbate the hardships faced by the bulk of disadvantaged individuals who
rely on forests for their livelihoods. During FGDs a 65-year-old inhabitant reported on
exhaustion of soil due land fragmentation that leads to low yield. Gebrehiwot and van der
Veen (2013) found that unfavorable climate change detrimentally affects agricultural
productivity. Gebrehiwot and van der Veen (2013) also found that the problem of food
availability is worsened by a decline in per capita food output caused by negative yield growth
elasticity and an increase in food prices owing to climate variability. Past studies have
demonstrated that forests and their surrounding areas have consistently encountered a decline
in rainfall and an increase in temperature throughout time (Boon & Ahenkan, 2011). The
extinction of forest plant species due to shifting climatic patterns leads to a loss of biodiversity,
which in turn disrupts the environment and changes the livelihoods of communities in affected

areas (Dube et al., 2016).

Rain-fed agricultural and livestock systems would experience the negative impacts of climatic
extremes, which will further weaken rural livelihoods. This will increase the vulnerability of
forest-dependent populations, who constitute a significant portion of impoverished rural
farmers (Ofoegbu et al., 2016). Diminished agricultural yields pose a direct threat to food
security and exacerbate the health conditions of susceptible groups such as the elderly, women,

and children (Altieri & Nicholls, 2017). In addition, the practice of allowing animals to graze
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within forests is prevalent among communities residing in close proximity to forests. However,
the decline in biodiversity leads to a shortage of suitable grazing areas, causing livestock
farmers to experience heightened psychological stress and prompting them to seek alternative

sources of animal feed.

In addition, 123 respondents, accounting for 35.5% of the total, expressed agreement with the
assertion that the government permits restricted cultivation in the forest region as a response to
diminishing land sizes, thereby mitigating food insecurity. Out of the total number of
responders, 115 (33.2%) strongly agreed with the statement, 54 (15.6%) strongly disagreed, 52
(15.0%) disagreed, and 2 (.6%) were indifferent. The study revealed that 68.7% of the
respondents surveyed reported that the government permits restricted cultivation in the forest,
which helps protect farmers from experiencing food poverty. One potential approach to
restoring the depleted forest area is granting farmers permission to cultivate both crops and
trees. The permit is given to forest users associations in research areas to utilize forest product
within KFS rules. Community forests play a crucial role in people's livelihoods as they are
heavily relied upon for forestry, agriculture, and animal husbandry, which are all
interconnected with the agricultural system (Walelign & Jiao, 2017). This further enhances

individuals' engagement and proactive involvement in the management of forests.

Furthermore, out of the study participants, 142 individuals (41.0%) strongly agreed that
increased population density has exerted pressure on the forest resources. Additionally, 108
respondents (31.2%) agreed with this statement, while 48 individuals (13.9%) disagreed and
40 individuals (11.6%) strongly disagreed. Lastly, 8 individuals (2.3%) remained neutral on
this matter. Based on the responses, it is evident that approximately 72.2% of the study
participants hold the belief that the rise in population density in the Mount Elgon region has
exerted pressure on the current forest resources. According to qualitative data, high rate of

settlement in the area as reported by a 46-year-old lady from Kaptama has contributed residents
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to depend on forest products. This aligns with the results of Chamberlain, Small, and Baumflek
(2019). In their 2022 study, Ngalim and Edgar discovered that a significant number of plant
species that produce non-timber forest products (NTFPs) are disappearing at a rapid rate. This
is primarily due to excessive exploitation, unsustainable practices, and the growing
population's demand for forest resources, particularly in tropical areas. The indiscriminate

logging of timber is a major contributing factor to this issue.

Out of the study participants, 39.3% strongly agreed that livestock farmers were permitted to
let their animals graze in the forest. Additionally, 38.7% agreed with this statement, 12.4%
strongly disagreed, and 8.7% disagreed. Only 0.9% of the respondents were neutral on this
matter. The study results indicated that 8.0% of the participants claimed that livestock farmers
were permitted to allow their animals to graze within Mount Elgon forest. This suggests that
the residents were utilizing the forest for animal grazing, and this can be ascribed to the high
population density. As a result, the available land has been divided into smaller sections that
are insufficient for sustaining livestock husbandry. Therefore, permitting farmers to allow their
animals to feed on vegetation within the forest is a method of improving the long-term viability
of their livelihoods in the research location. However, due to settlement in the area, and
shortage of land, resident opt to graze in the forest leading to forest degradation. According to
Mekasha (2014), the productivity of livestock has a direct impact on the poverty condition of
households. Allowing livestock farmers to graze their animals in forest area is a viable method
for eradicating poverty at the family level. In their 2022 study, Singh, Bhutia, Bhutia, and Babu
discovered that farmers residing near the Himalayas were procuring animal feeds from the

forest, hence impacting the richness of species in the wooded areas.

In addition, 102 (29.5%) participants expressed severe disagreement with the assertion that
agricultural intensification in the Mount Elgon region has resulted in a decrease in the need for

forest resources while simultaneously boosting agricultural production. A total of 92
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respondents, accounting for 26.6% of the participants, expressed disagreement with the
assertion. On the other hand, 70 research participants, representing 20.2% of the total, strongly
agreed with the statement. Additionally, 67 respondents, equivalent to 19.4% of the
participants, were in agreement with the statement. Lastly, 15 respondents, making up 4.3% of
the total, remained neutral on the statement. The replies indicate that 57.1% of the study
participants held the belief that agricultural intensification does not decrease the need for forest
resources. Consequently, the majority of the residents in the Mount Elgon region rely
extensively on forest resources for their sustenance. However, KFS recommend to the residents
to use forest product for livelihood in sustainable way. These findings align with the research
conducted by Saalu, Oriaso, and Gyampoh (2020), which revealed that a majority of
individuals residing around Kakamega forest rely on forest resources and services as their
primary source of income and overall welfare. These findings align with the research conducted
by Shukla, Dhyani, Pujari, Mishra, and Verma (2022), who recognized in their study that
expanding and intensifying cropland are the main methods used to enhance agricultural
productivity in response to the growing demand for biomass. However, these practices also

contribute significantly to the decline of biodiversity.

4.6.1 Relationship between Settlement Activities and Sustainable Household Livelihoods

The second hypothesis of this study stated that;

HO2: There is no significant relationship between settlement activities and sustainable

household’s livelihoods of the inhabitants living in Mount Elgon Forest.

This hypothesis was also tested using Pearson Correlation analysis and the results are presented

in Table 4.5.
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Table 4.5:

The Correlation Coefficient between Settlement Activities and Sustainable Household

Livelihoods.
Sustainable Households’ Livelihoods
Pearson Correlation 614"
Settlement activities Sig. (2-tailed) .000
N 346

**_Correlation is significant at the 0.01 level (2-tailed).

Table 4.5 demonstrates a noteworthy and positive association between settlement operations
and the sustainable livelihoods of households in the Mount Elgon forest. The correlation
coefficient (r) was .614, indicating a strong relationship. The p-value was .000, indicating that
the correlation is statistically significant. At a 95% confidence level, the r value for settlement
activities was found to be .614, indicating a positive link with the sustainable lifestyles of
households residing in the Mount Elgon forest. Nevertheless, the positive r value indicates a
direct association, suggesting that an increase in settlement activity in the area directly results
in improved lifestyles. Therefore, the null hypothesis, which posited that there is no significant
correlation between settlement activities and sustainable household livelihoods of the residents

in Mount Elgon Forest, was rejected in favor of the alternative hypothesis.

This study conducted interviews and focus group discussions in the study area to assess the
impact of settlement activities on the sustainable lives of the residents in the Mount Elgon
forest. The interviews revealed that there has been a rise in population density in the research
area, resulting in land fragmentation. This fragmentation has had a detrimental impact on food
production. Furthermore, it has been revealed that the heightened human density has led to a

significant reliance on forest resources, resulting in a detrimental impact on the structure and
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ecosystem of the forests. This over reliance results in the excessive utilization of these forest

resources, rendering them unsustainable for future generations.

4.6.2 Influence of Settlements on Sustainable Household Livelihoods

Qualitative information on the impact of settlements on sustainable livelihoods among the
residents around the Mount Elgon forest reserve was gathered through interviews and focus
group discussions (FGDs). The study revealed that the area has seen land fragmentation as a
result of a significant inflow of people. Additionally, the area has developed a high reliance on
forest products due to prevalent poverty. The phenomenon of land fragmentation has resulted
in both food insecurity and a decrease in forest coverage. One of the primary sources of

information expressed the following statement;

During the past ten years this place was so fertile that we used to plant our
crops without any use of fertilizers but currently due to land fragmentation, soils
in the area have been exhausted since each family plants year in year out in the
same place. Soil fertility has been depleted so much to an extent that we have to

use fertilizers during planting (65-Year-old inhabitant of Kapsokwony).

In addition, one of the inhabitants had this to say;
We actually depend on the forest for our food supply and also for non-timber
products such as medicine, honey, vegetables and fruits. The overdependency
on the forest has actually been occasioned by population explosion leading to
high rate of settlement in the area. For our survival we have to depend on the
forest or migrate to other regions where farms are. (46 year old Lady from

Kaptama).e still large

According to Nath and Inoue (2009), the jhum community in Bangladesh faced difficulties in

ensuring year-round food security. To survive, they resorted to various alternative livelihood
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strategies, such as extracting and selling timber and non-timber forest products (NTFPs) like
young bamboo shoots, wild edible fruits, mushrooms, cane, and wild vegetables from nearby
primary and secondary forests. They also provided labor to timber traders and engaged in

seasonal migration to other areas for agricultural work.

4.7 Influence of Mining Activities on Sustainable Household Livelihoods.

The third aim of this study was to determine the impact of mining activities in the Mount Elgon
Forest reserve area on the sustainable livelihoods of the residents. To accomplish this objective,
the study participants were asked to express their level of agreement or disagreement with
statements that addressed the influence of mining activities on sustainable livelihoods. The
participants rated their responses using a five-point Likert scale, and their answers were

recorded and presented in Table 4.6.
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Table 4.6:

Responses on Influence of Mining Activities on Sustainable Household Livelihoods

Statement SD D N A SA Mean
F % F % F % F % F %

The forest has bush

stoneswhichare used - yq 139 35 191 8 23 144 416 111 321 :08%

by the community for 1.38

construction purposes

Sand harvesting in the 3.62 +

region has led to land 1.37

degradation affecting 41 11.8 55 159 5 14 140 405 105 30.3

agricultural lands

negatively

Occupants of Mount 3.56 +

Elgon area sell bush 1.47

stones and thus are 63 182 61 176 6 1.7 112 324 104 30.1

economically

empowered

Most People depend 351+

onsandsalesfortheir o 4,5 g5 973 7 20 124 358 106 306

livelihoods in Mount

Elgon Region

Mining activities has 3.27 +

led to infrastructure 7, 51 4 54 156 14 40 113 327 91 263  1°2

development in

Mount Elgon area

Quarrying in the area 343 +

has improved 60 173 59 171 7 20 112 324 108 312 =V

earnings of the

community members

Mining activities has 349+

affected the quality of 25 514 35 95 9 26 115 332 117 338 -2

water in the study
area

Source: Field Data, 2022

Table 4.6 indicates that 41.6% of the respondents agreed with the assertion that Mount Elgon

forest has bush stones used by the community for construction purposes. 32.1% of the study

participants strongly agreed with the statement, while 13.9% strongly disagreed. Additionally,

10.1% of the study participants disagreed with the statement, and 2.3% were neutral. The

survey revealed that the average number of bush stones utilized by the community for
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construction purposes in Mount Elgon forest was 3.68, with a standard deviation of 1.38. It
was observed that a majority of the respondents (73.7%) acknowledged the presence of these
stones. Consequently, the majority of community members obtain their construction materials
from the forest. During the study in Cheptais in the year 2022, six respondents had a selling
forest stones in their site. Nevertheless, several scholars, such as Bebbington et al. (2020),
contend that mining activities result in deforestation, relocation of forest-dwelling populations,
disruption of livelihoods, and the incitement of social disputes due to the loss of community
access to land and resources. These findings align with the research conducted by Belay et al.
(2020), which observed that bush stones are commonly utilized in the initial construction of
buildings and monuments, as well as for decorative purposes, following cutting and polishing.
According to the experts, building or dimensional stones are utilized in construction and are
typically in the form of blocks. Research indicates that stone quarrying has a detrimental impact
on the environment, specifically causing a decline in biodiversity, deforestation (Haule et al.,
2016), the depletion of land cover (Akanwa et al., 2017), and environmental pollution (Salem,
2021). The local communities residing near the quarries experienced significant negative
consequences from these environmental effects, directly affecting their quality of life (Chandra,

2015).

Furthermore, 140 respondents, accounting for 40.5% of the total, concurred with the claim that
sand harvesting in the region has resulted in land degradation, which has had a detrimental
impact on agricultural lands. Additionally, 105 respondents, representing 30.3% of the
participants, strongly agreed with this statement. On the other hand, 55 study participants
(15.9%) disagreed with the assertion, while 41 (11.8%) strongly agreed with it. Only 5
respondents (1.4%) remained neutral on the matter. The analysis of the replies yielded a mean
value of 3.62, with a standard deviation of 1.37, indicating that a significant majority (70.8%)

of the survey participants claimed that sand harvesting in the Mount Elgon region has resulted
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in soil degradation, which in turn has had a negative impact on agricultural output. This
indicates that although the community extracts sand from the forest for commercial and
construction uses, it has resulted in the displacement of farming activities, hence causing food
insecurity. In this situation, there is a requirement for regulated sand extraction as it both
sustains the livelihoods of residents and simultaneously has a detrimental impact on
agricultural output, resulting in food insecurity. This was evidenced by a 49 years male from
Chesikaki area who reported that quarrying and sand gathering are done by young people in
the area during FGD interview. These findings align with the research conducted by Singh et
al. (2018), which revealed that sand mining in coastal areas throughout several regions,
particularly in Africa and Asia, has resulted in alterations to land use and land cover. According
to Damachi et al. (2022), sand mining can lead to agricultural land degradation, which in turn

has a negative impact on the production of food and other agricultural commaodities.

Similarly, 112 respondents, accounting for 32.4% of the total, agreed with the assertion that
people living in the Mount Elgon area engage in the sale of bush stones, which leads to their
economic empowerment. A total of 104 study participants, accounting for 30.1% of the sample,
strongly agreed with the statement. about the other hand, 63 respondents, representing 18.2%
of the sample, strongly disagreed, while 61 respondents, accounting for 17.6%, just disagreed.
Only 6 respondents, making up 1.7% of the sample, were uncertain about the statement. The
survey yielded a mean score of 3.56, with a standard deviation of 1.47. This indicates that a
majority (62.5%) of the study participants stated that residents of the Mount Elgon area engage
in the sale of bush stones, which contributes to their economic empowerment. Consequently,
the majority of the residents in the surveyed region rely on the forest for extracting bush stones,
which serves as their primary source of income. Additionally, National government together
with local administrative unit need to sensitize the residency through forums on the sustainable

way of mining. This aligns with the conclusions of Bhattacharjee et al., (2018) who observed
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that stone quarrying and crushing in West Bengal, India, had created an additional avenue for

employment and income for the local population.

In addition, 35.8% of the respondents agreed that the majority of people in Mount Elgon rely
on selling sand as their main source of income. 30.6% strongly agreed with this statement,
while 17.3% disagreed and 14.2% strongly disagreed. 2.0% of the participants remained
neutral. The survey revealed that the average value was 3.51, with a standard deviation of 1.44.
This indicates that 66.4% of the study participants agreed that the majority of individuals living
near Mount Elgon forest rely on sand gathering as their primary source of income. The majority
of the residents in the study region derive their income from sand collecting, in addition to
engaging in small-scale farming. In an interview with a NEMA official in 2022 in headquarter
office in Bungoma town, it was revealed that despite of sand selling being livelihood, it also
led to environment degradation. These findings align with the research conducted by Damachi
et al. (2022), which revealed that a number of low-income farmers in Nigeria participated in
sand mining alongside their farming activities. Thus, the decline in income resulting from sand
mining was compensated for by the augmented earnings they obtained from their part-time

occupation as sand miners.

Moreover, out of the total study participants, 113 (32.7%) agreed that mining activities had
resulted in infrastructure development in the Mount Elgon area. Additionally, 91 (26.3%)
respondents strongly agreed with this statement. On the other hand, 74 (21.4%) study
participants strongly disagreed with the assertion, and 54 (15.6%) respondents simply
disagreed. Lastly, 14 (4.0%) study participants remained neutral on the statement. The survey
yielded a mean score of 3.27, with a standard deviation of 1.52, indicating that around 59% of
the participants considered that mining activities had contributed to infrastructure development
in the Mount Elgon area. In a pilot study in Endebees Trans-nzoia County, roads leading Mt.

to Elgon forested had been improved. However, Mining operations can release toxic substances
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that leach into water sources, adversely affecting both wildlife and the health of nearby human
populations. This finding is consistent with the research conducted by Musah (2009), which
investigated the impact of sand mining on the communities of Ikot EfanaNkpa in Calabar
Municipal (Nigeria) and Gunnarsholt (Iceland). The study concluded that sand mining
contributes to the enhancement of communication and infrastructure projects, such as roads

and housing, in the affected communities.

Furthermore, out of the study participants, 112 (32.4%) agreed that quarrying in the area has
increased the earnings of community members. Additionally, 108 (31.2%) strongly agreed with
this assertion. On the other hand, 60 (17.3%) strongly disagreed with the statement, and 59
(17.1%) were in disagreement. Only 7 (2.0%) participants remained neutral on the statement.
The analysis of the replies yielded a mean value of 3.43, with a standard deviation of 1.50,
indicating that a significant majority (63.4%) of the research participants held the belief that
quarrying activities had positively impacted the livelihoods of the residents of Mount Elgon.
Consequently, the residents' means of living were enhanced through the sale of sand, bush
stones, and other quarrying endeavors. However, school dropout of girls in mining area are

high due to food vendors to miners.

In addition, a total of 117 respondents, accounting for 33.8% of the participants, strongly
agreed that mining activities had negatively impacted the water quality in the study area.
Similarly, 115 respondents (33.2%) agreed with this assertion. On the other hand, 73
respondents (21.1%) strongly disagreed with the statement, and 32 respondents (9.2%) were in
disagreement. Only 9 study participants (2.6%) remained neutral on the matter. The study
yielded a mean score of 3.49 with a standard deviation of 1.54, indicating that a significant
majority (67.0%) of the study participants acknowledged the detrimental impact of mining
activities on the water quality in the studied area. Six Residents living downstream of river

Sosio in Elgon ward during FGDs in 2022 revealed that they drink contaminated water due to
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sand mining. For example, in study area, all residents are entiled in drinking clean water as a
way of promoting sanitation (SDG 6). hese results align with the research conducted by
Damachi et al. (2022), which revealed that sand mining and dredging activities exert an impact
on water quality, leading to a decrease in quality for downstream users and an increase in
treatment expenses. Moreover, Sayara, Hamdan, and Basheer-Salimia (2016) suggest that dust
generated during the process of excavation disperses and deposits on plants, the soil, and even

the water surface, causing harm to the ecosystem.

4.7.1 Relationship between Mining Activities and Sustainable Household livelihoods.
HO3: There is no discernible correlation between mining activities and the sustainable
lifestyles of households residing in the Mount Elgon Forest.

The hypothesis was also examined by Pearson Correlation analysis, and the findings are

displayed in Table 4.7.

Table 4.7:

The Correlation Coefficient between Mining Activities and Sustainable Household

Livelihoods.
Sustainable Households’ Livelihoods
Pearson Correlation 762"
Mining activities Sig. (2-tailed) .000
N 346

**_Correlation is significant at the 0.01 level (2-tailed).

Table 4.7 demonstrates a strong and statistically significant positive relationship between
mining operations and the sustainable lives of households residing in the Mount Elgon forest
(r=.762; p =.000). At a 95% confidence level, the r value for mining operations was found to

be .762, indicating a significant positive link with the sustainable lifestyles of households
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residing in the Mount Elgon forest. Nevertheless, the positive r value indicates a direct
association, suggesting that a rise in mining operations in the region directly improves
lifestyles. Therefore, the null hypothesis, which posited that there is no substantial correlation
between mining activities and the sustainable lives of households residing in Mount Elgon
Forest, was rejected in favor of the alternative hypothesis. However, mining can’t generate
enough revenue for household to acquire land. This aligns with the conclusions of Damachi et
al. (2022), who observed that mining activities have a positive impact on reducing poverty.
Boadi et al. (2016) found that mining is associated with the deterioration of forest reserves,
resulting in the loss of income for numerous individuals. In addition, Apollo et al., (2017)
observed that mining activities have a detrimental effect on nearby rivers, streams, and plant
life. Ingesting toxic, polluted water, soil, or plants can lead to potentially lethal illnesses in both
humans and animals. Explosions, transportation, and processing produce vast quantities of

dust.

4.7.2 Impact of Mining Activities on Sustainable Household Livelihoods

Focus group discussions conducted in the area revealed that the local residents engage in
several mining operations. The predominant mining activities consisted of sand harvesting and
quarrying. It was discovered that the majority of young people were engaged in sand gathering

as a means of earning a living. During the FGS, a resident expressed the following statement:

| have been doing sand harvesting and ale for the last 10 years and this activity
has helped me to pay fees for my four children who are now in the university. |
earn approximately Kshs 3000 every week and sometimes during peak season
it reaches over Kshs 5000. My family actually depends on this for food and

school fees (49 year male from Chesikaki area)
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Based on the information provided, it seems that the majority of community members rely on
sand harvesting as their main source of income. This can be linked to poverty and the absence
of official work opportunities. However, household are encouraged to engage in other social
economic activities that will sustain their livelihoods These findings align with the research
conducted by Mngeni, Musampa, and Nakin (2017), which revealed that commercial activities
in villages contribute to coastal sand mining and provide revenue for locals. Consequently,
these activities are challenging to halt. In light of this circumstance, a proposition is made for
a viable plan to manage sand mining sustainably. The sand mining operations are
disproportionately high due to the socioeconomic conditions of the surrounding population,
including their poverty and unemployment rates. The involvement of individuals of various
age groups, including a significant proportion of teenagers who predominantly work as sand
loaders, suggests that these two factors are the main catalysts for sand mining. According to
Onwuka, Duluora, and Amaechi (2013), unemployment and poverty are the main determinants
of sand mining. Mngeni et al. (2017) found that sand mining operations in mining regions have
negatively impacted the economic, social, and environmental well-being of the local
population. However, in order to earn a livelihood, numerous individuals engage in the
business of trading sand. Many community and traditional leaders sell the communal lands
within their jurisdictions to miners due to the lucrative financial benefits generated by sand
mining. Individuals engage in sand mining as it offers them a means of subsistence, enabling
them to sustain themselves by using the readily available and easily accessible natural resources

in their vicinity (Onwuka et al., 2013).

Nevertheless, interviews with NEMA officer revealed that sand harvesting in the region is
leading to environmental degradation and a decline in water quality in the research area,
netherless. SDG No 3 good health and well-being of the study area should be manaifested

through drinking clean water. The official expressed the need to prohibit the practice of
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unsustainable sand harvesting in the area and emphasized the importance of enlightening the

inhabitants about the significance of safeguarding the ecosystem.

Additionally, it seemed that certain residents relied on quarrying as their primary source of
income. During the Focus Group Discussions (FGDs), it was revealed that certain residents
were involved in the extraction of construction stones known as bush stones. Furthermore, the
increase in population has led to the emergence of local economic growth, as it has created a
demand for local products, this contribute towards cutting down young trees leading to massive

deforestation in the area.

Quarrying, as stated by Bhattacharjee (2018), generates work opportunities for individuals
who would otherwise be unemployed. Interviews with a NEMA officer revealed that while
quarrying activities have had good benefits on the livelihoods of the local residents, they have
also resulted in significant environmental problems and health implications for individuals
involved in the activity. Waweru et al. (2018) identified several societal challenges that arise
from quarrying. These factors encompass migration, conflict, the influx of new immigrants,
and alterations to societal norms and behaviors. Quarry workers and local people have had
health problems as a result of being exposed to dust and noise from quarrying activity (Kim et

al., 2015).
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4.8 Interventions for Sustainable Utilization of Forest Resources for Enhanced
Household Livelihoods.

The fourth aim of this thesis was to investigate strategies that promote the sustainable usage of
forest resources in the Elgon Forest, with the goal of improving livelihoods. In order to
accomplish this goal, the individuals participating in the study were asked to express their level
of agreement or disagreement with statements that addressed the interventions aimed at
promoting the sustainable use of forest resources to improve people's livelihoods. The
participants evaluated their answer using a five-point Likert scale questionnaire, and their

responses were recorded and summarized in Table 4.8.
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Table 4.8:

Responses on Interventions for Sustainable Utilization of Forest Resources for Enhanced

Household Livelihoods

Intervention SD D N A SA Mean
F % F % F % F % F %

Encouraging
community

participationin 26 7.5 18 52 5 14 133 384 164 47.4 fil137
forest resource -
management

Planting new

trees within 410+
the forest and 20 58 29 84 0 00 144 416 153 442 114
in homesteads

Conducting

Forest 368+
management 39 113 58 168 8 23 110 318 131 379 141‘
outreach '
program

Community

education on 3.79
the importance 34 98 48 139 5 14 129 373 130 376 +1.34
of forests

Participation

of community

members in 347 +
protectionand 64 185 50 145 9 26 104 30.1 119 344 '153‘
provision of '
information on

illegal events

Through the

introduction of 336 +
payment for 57 165 68 197 11 32 112 324 98 283 '153‘
ecosystem '
services (PES)

Encouraging

sharing of

[BSOUCES 10 g5 179 59 171 7 20 112 324 106 306 ALt
benefit 1.50
community

members

Employing

locals on 3.80
ava!l«_able_ 45 130 33 95 6 17 124 358 138 39.9 +1‘ 39
positions in -

forest service
Source: Field Data 2022
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Table 4.8 indicates that 47.4% of the respondents strongly agreed that promoting community
participation in forest resource management improves the livelihoods of forest-dependent
communities. 38.4% of the respondents agreed with this statement, while 7.5% strongly
disagreed and 5.2% were in disagreement. Only 1.4% of the respondents were neutral on the
statement. The analysis of the responses yielded a mean score of 4.13 and a standard deviation
of 1.17 for the statement. This indicates that a significant majority (85.8%) of the study
participants believed that promoting community participation in forest resource management
is an effective strategy for improving the sustainable utilization of forest resources and
enhancing the livelihoods of forest-dependent communities. This suggests that when
communities are engaged in the management of forest resources, they become more connected
to and have ownership over the forest, which ultimately improves their quality of life. However,
forest ownership can be effective done through registered community-based organization for
forest management. This also incline with Stakeholder theory where community can manage
the forest. This finding corroborates the findings of Beckline et al (2022) who observed in their
research conducted in Cameroon that the engagement of local communities in forest
management has had a positive impact on rural livelihoods. Specifically, it has facilitated the
smooth and sustainable extraction of forest products and has also played a role in the
development of assets that support livelihoods. Several studies have assessed the impact of
forest resources on the economic well-being of rural populations. According to a study by
Kamanga et al. (2009), rural households that had greater access to the forest were shown to
have a larger income from the forest. Furthermore, as stated by Bwalya (2013), a larger
proportion of the income of rural families in Zambia might be directly linked to the aMount of

forest resources and goods.

Similarly, 44.2% of the respondents strongly agreed that planting new trees in forests and

homesteads improves the sustainable use of forest resources for better livelihoods. 41.6% of
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the study participants agreed with this statement, while 8.4% disagreed and 5.8% strongly
disagreed. The statement yielded a mean value of 4.10, with a corresponding standard deviation
of 1.14. The data indicates that a significant majority (85.8%) of the individuals involved in
the survey held the belief that the act of planting new trees both within the forest and on their
own properties contributes to the sustainable exploitation of forest resources, ultimately leading
to improved livelihoods. This incline with initiative of Kenya forest service through the
government and other stakeholders, however, tree monitoring growth is essential. National
Tree Planting Day, declared a public holiday on November 13", 2023. NEMA Bungoma has
participated and collaborated actively with other relevant lead agencies and community in
ensuring the nationwide objective of 10% forest cover. Bungoma County has planted a total of
450,000 seedlings. There has never been a more significant global effort to promote tree
planting. The Bonn Challenge, the New York Declaration on Forests, and the World Economic
Forum's One Trillion Trees program have set ambitious worldwide goals for the restoration of
forests and land. These factors have contributed to the continued expansion of cultivated
forests, with plantation forests playing a crucial role. This is partly due to the narratives that
connect them to goals of national economic development and the alleviation of rural poverty
(Carle, Duval & Ashfordc, 2020; Korhonen, Nepal, Prestemon, & Cubbage, 2020). The studied
studies also presented evidence that cultivated woods can enhance individuals' quality of life.
Plantations provided farmers with an opportunity to acquire land that they did not previously
possess in certain instances. According to Feurer et al. (2019), the integration of intercrops or

animals with tree planting resulted in an enhancement of food security.

Furthermore, 37.9% of the respondents strongly agreed that conducting a Forest management
outreach program improves the sustainable utilization of forest resources for improved
livelihoods. 31.8% of the study participants agreed with this statement, while 16.8% disagreed

and 11.3% strongly disagreed. Additionally, 2.3% of the respondents remained neutral. The
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survey yielded a mean score of 3.68, with a standard deviation of 1.41, indicating that a
majority (69.7%) of the participants recognized the positive impact of conducting forest
management outreach programs on the sustainable usage of forest resources for improved
livelihoods. Promoting effective ways and engaging relevant stakeholders can yield good
results e.g. local government unity, households, social and social institutions for management.
This suggests that outreach activities focused on forest resources have proven to be successful
in promoting the appropriate exploitation of these resources. Outreach programs are a method

of engaging the communities residing near the forest in the management of forest resources.

In addition, 119 (34.4%) respondents strongly agreed with the statement that community
members should participate in protecting and providing information on illegal events. 104
(30.1%) respondents agreed with this assertion, while 64 (18.5%) strongly agreed and 50
(14.5%) disagreed. Additionally, 9 (2.6%) respondents were neutral on this matter. The data
shows that the mean response was 3.47, with a standard deviation of 1.53. This indicates that
a majority (64.5%) of the study participants recognized that involving community members in
protecting and sharing information about illegal events could improve the sustainable use of
forest resources and improve livelihoods. This suggests that promoting community
involvement in the management of forest resources could have a beneficial impact on forest
conservation and improve the sustainable exploitation of its resources. This could be seen as
a potential approach of bolstering forest conservation. Fore instance, Kenya forest service and
Kenya wild life office in Kaberua station has helped residents to report illegal cutting of forest
trees. in involvement of rural communities in forest management is crucial for conservation
efforts, as it demonstrates the possibility of achieving a balance between conservation goals
and the welfare of human populations (Sitoe & Guedes, 2015). Nevertheless, community
participation is limited and sometimes confined to overseeing profits generated from

commercial licensing (World Bank, 2018). The fundamental objectives of conservation areas,
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as stated by Matos et al. (2021), are to preserve ecosystems and species by avoiding resource

extraction and minimizing direct utilization of natural resources.

Similarly, 112 respondents, accounting for 32.4% of the total, agreed that the introduction of
payment for ecosystem services (PES) could lead to sustainable utilization of forest resources
and improved livelihoods. Out of these, 98 participants strongly agreed. On the other hand, 68
participants disagreed, 57 strongly agreed, and 11 were neutral. The survey found that the
average score for the statement, showing that the majority (60.7%) of participants agreed that
implementing payment for ecosystem services might boost the sustainable use of forest
resources and improve livelihoods, was 3.36 out of 5, with a standard deviation of 1.53. In
Cheptais ward 64.2 respondents reported that PES has improved quality of life through earning

a living.

These findings align with the research conducted by Costedoat (2017) and lzquierdo-Tort et
al. (2019), which demonstrated that PES programs in Mexico led to an increase in local revenue
by creating employment opportunities and fostering the growth of industries such as livestock
and poultry farming, handicrafts, and tourism. The actions of the PES also help to enhance the
skills and knowledge of the community regarding forest conservation (BlundoCanto et al.,
2018). Additionally, they provide various other sources of income, such as forest services and
off-farm jobs. However, it should be noted that the direct payments from the PES scheme may
not be enough to significantly increase total disposable income (Jones et al., 2018) or to

diversify income sources (Rodrguez & Merino, 2018).

In addition, 39.9% of the study participants strongly agreed that hiring local individuals for
positions in the forest service could improve the sustainable use of forest resources and
ultimately improve the livelihoods of communities that depend on the forest. 35.8% agreed

with this assertion, while 13.0% strongly disagreed and 9.5% disagreed. 1.7% of participants
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were neutral on the statement. The survey results indicate that the mean score for the statement
was 3.80, with a standard deviation of 1.39. The majority of respondents (75.7%) agreed that
hiring locals for positions in the forest service could improve the sustainable use of forest
resources and enhance the livelihoods of forest-dependent communities. One of the strategies
for forest participatory management is to provide employment opportunities to local residents,
which ensures their involvement in the protection and usage of forest resources. Apart from
being hired in forest service, they can be hired as local forest reservist officers, this help
residents to own the forest. Involving in Participatory Forest Management (PFM) is often
regarded as a vital approach for reconciling the needs of people for sustenance and the
preservation of biodiversity (Nzau et al., 2020). Participatory Forest Management (PFM)
encompasses a range of initiatives aimed at jointly managing natural resources including
different stakeholders, such as government agencies, civil society organizations, and local

communities (Teucher, et al., 2020).

4.8.1 Relationship between Interventions on Utilization of Forest Products and
Household Livelihoods.

The fourth hypothesis of this study stated that;

HO4: There is no significant relationship between interventions on utilization of forest products
and sustainable household’s livelihoods of the inhabitants living in Mount Elgon Forest. This
hypothesis was also tested using Pearson Correlation analysis and the results are presented in

Table 4.9.
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Table 4.9:

The Correlation Coefficient between Interventions on Utilization of Forest Products and

Sustainable Household Livelihoods

Sustainable Household Livelihoods

*%

Interventions on Pearson Correlation 792
tilization of Sig. (2-tailed) .000
forest products N 346

**_Correlation is significant at the 0.01 level (2-tailed).

Table 4.9 demonstrates a strong and positive relationship between interventions on the
consumption of forest products and the sustainable lives of households residing in the Mount
Elgon forest (r = .792; p = .000). At a 95% confidence level, the r value for interventions on
the use of forest products was found to be .792. This indicates a high positive association
between the interventions and the sustainable livelihoods of households residing in the Mount
Elgon forest. Nevertheless, the positive r value indicates a positive connection, suggesting that
implementing measures to increase the consumption of forest products in the area results in
improved livelihoods. Therefore, the null hypothesis, which posited that there is no significant
correlation between interventions on the usage of forest resources and the sustainable lives of

households residing in Mount Elgon Forest, was rejected in favor of the alternate hypothesis.

4.8.2 Qualitative Data on Interventions for Sustainable Utilization of Forest Resources
for Enhanced Household Livelihoods.

Interviews and focus group discussions revealed that several interventions are crucial for the
sustainable utilization of forest resources. These include implementing reforestation programs,

planting trees at homesteads and public utilities, engaging community forest associations and
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chiefs in forest resource protection, managing livestock overstocking to reduce degradation,

and educating the community on the importance of forest conservation.

4.9 Elements of Sustainable Household livelihoods among Forest-Dependent
Communities

The aim of this study was Influence of Anthropogenic Practices on the Sustainability of
Household Livelihoods living in Mt. Elgon Forest Reserve Area, Bungoma County, Kenya.
Thus, it was important to establish elements of sustainable livelihoods among the forest
dependent communities. The study participants were thus requested to rate their level of
agreement on a five point-Likert scale items in the questionnaire on elements of sustainable
household livelihoods. Their responses were tabulated and the results are presented in Table

4.10.

112



Table 4.10:

Responses on Elements of Sustainable Household livelihoods among Forest Dependent

Communities

Intervention

SD

A

SA

%

%

%

%

F

%

The rural populace depend
on Mount Elgon forest for
vegetables and fruits

The forest is a source of
fuelwood and construction
materials

The forest provides fodder
for our livestock

The forest has cultural and
ceremonial sites for the
community

The forest is a biodiversity
conservation area thus
attracting tourists
generating revenue for the
government and the
community

The forest is a source of
several rivers thus
providing the community
with fresh water

The community members
obtain natural honey from
the forest both for sale and
local consumption

The community harvests
sand and obtains bush
stones for construction
from the forest thus
earning a livelihood

Wild animals from the
forest sometimes destroy
crops in farms leading to
reduced yields affecting
food security

Source: Field Data, 2022

56

36

38

26

21

32

42

45

25

16.2

10.4

11.0

7.5

6.1

9.2

12.1

13.0

7.2

40

43

52

19

16

28

41

36

28

113

11.6

12.4

15.0

5.5

4.6

8.1

11.8

10.4

8.1

14

2

4.0

1.7

1.7

2.0

1.2

2.3

1.7

.6

129

147

115

146

192

167

150

118

185

37.3

42.5

33.2

42.2

55.5

48.3

43.4

34.1

53.5

107

114

135

148

113

118

105

141

106

30.9

32.9

39.0

42.8

32.7

34.1

30.3

40.8

30.6



Table 4.10 indicates that 129 (37.3%) of the respondents agreed with the assertion that the rural
population relies on Mount Elgon forest for vegetables and fruits. Additionally, 107 (30.9%)
respondents strongly agreed with this statement, while 56 (16.2%) strongly disagreed.
Furthermore, 40 (11.6%) respondents disagreed, and only 14 (4.0%) respondents remained
neutral. The survey findings indicate that a significant majority (68.2%) of the respondents held
the belief that the local people residing near to Elgon forest relied on the forest as a source of
vegetables and fruits. However, Sustainable livelihood framework theory promote community
to use different strategies of livelihoods to eradicate poverty. This incline with SDG No. 1,
where residents can fight hunger by farming. This study's findings align with those of Ofundem
etal. (2017) and Mukete et al. (2018), who discovered in their research conducted in Cameroon
that the majority of rural people rely on woods as a source of mangoes, various other fruits,

indigenous vegetables, and mushrooms.

Similarly, 147 respondents, accounting for 42.5% of the total, agreed that Mount Elgon forest
serves as a source of fuelwood and construction materials for the inhabitants. Additionally, 114
respondents, representing 32.9%, strongly agreed with this assertion. On the other hand, 43
respondents (12.4%) disagreed with the statement, while 36 respondents (10.4%) strongly
disagreed. Lastly, 6 respondents (1.7%) remained neutral on the matter. The survey revealed
that 75.4% of the participants recognized Mount Elgon forest as their primary source of
fuelwood and construction materials. Consequently, the residents rely on the forest as their
primary source of energy for household consumption. This further demonstrates the loss of the
forest due to its reliance on the provision of fuelwood and construction materials, which might
have adverse consequences. Research conducted by Rahman et al. (2021) and Paterson &
Fleming (2021) reveals that fuel wood accounts for 44.2 to 58.7% of global energy
consumption, despite the availability of various energy sources. This reliance on fuel wood

benefits approximately 1.7 to 2.1 billion individuals by fulfilling their lighting, heating, and
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cooking requirements. In less developed countries, fuel wood is the primary source of energy,
especially for forest-dependent populations residing in these regions (Sulaiman & Abdul-
Rahim, 2020). In Kenya, fuel wood accounts for almost 68% of the entire energy demand,
specifically within the biomass energy sector (Jepng'etich, 2020). However, it constitutes over
80% of the energy consumption in rural households (Mbaka, 2021). Despite the availability of
other energy sources, the majority of rural dwellers continue to opt for fuelwood as their main
source of energy due to its affordability, accessibility, and the perception that there are limited
alternatives (Osano, et al., 2020). Due to excessive reliance on Mount Elgon forest for fuel
wood and construction materials, it is necessary to diversify the sources of these commodities

in order to mitigate forest deterioration.

Regarding the statement that the forest provides fodder for livestock, 39.0% of the respondents
strongly agreed, 33.2% were in agreement, 15.0% were in disagreement, and 11.0% strongly
disagreed. Additionally, 1.7% of the respondents were undecided on the statement. Based on
the responses, it was found that a significant majority (72.2%) of the participants in the survey
rely on the forest for their livestock’s food supply. Therefore, the forest plays a crucial role as
a grazing area for livestock, especially during periods of drought. Many small-scale farmers in
the vicinity of Mount Elgon forest allow their cattle to graze within the forest, which has the
potential to have detrimental effects on the forest's biological services. In their study, Kikoti
and Mligo (2015) investigated the impact of livestock grazing on the Montane Forest of Mount
Kilimanjaro in Tanzania. The study was motivated by the ecological significance of forests and
the harmful effects of livestock grazing on plant species in the hilly forest. Based on the study,
the act of cattle grazing significantly contributes to the lengthening of droughts and increases
the need for more grazing land. The research conducted by Soofi et al. (2018) investigated the
effects of livestock grazing on wildlife in protected regions of Iran. An important aspect that

was discovered to be contributing to the increasing dangers to wildlife species was the high
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level of cattle grazing. A study conducted on the influence of livestock grazing on small
animals in Brazilian forests revealed that the degree of livestock grazing had a significant effect
on the natural habitat of small mammals in the forest (Mbiba et al., 2019). The present research
findings corroborate the previous studies conducted by Munanura et al. (2018), which
examined the various forms and factors that contribute to the reliance on forests in Rwanda.
The drivers of forest dependence identified in their study encompassed the demand for forest
products such as livestock grass, the need for food security, and the issue of unemployment.
The current study reveals that the small size of farms is one of the factors that lead the residents

of Mount Elgon to rely on the forest for grazing their cattle.

In addition, a significant proportion of the study participants (148, or 42.8%) expressed strong
agreement with the statement that Mount Elgon forest has cultural and ceremonial sites that are
important to the populations residing in the vicinity of the forest. Out of the total number of
respondents, 146 (42.2%) agreed with the statement, 26 (7.5%) strongly disagreed, 19 (5.5%)
disagreed, and 7 (2.0%) research participants were indecisive. The results indicate that a
significant majority (85.0%) of the survey participants recognized the presence of cultural and
ceremonial sites in Mount Elgon forest, which are important to the populations residing in the
vicinity of the forest. Consequently, the forest serves as a significant cultural venue for the
communities, as it is where various cultural activities, such as circumcision rituals,
predominantly take place. Additionally, it strenhghen the bond between community members.
Forests serve as sacred locations that foster cultural and spiritual identity within indigenous
groups throughout many nations (Yego, 2022). Consequently, the preservation of forests is

motivated by cultural activities, as highlighted by Ouko et al. (2018) and Waruingi et al. (2021).

Similarly, 192 (55.5%) of the study participants concurred with the statement that Mount Elgon
forest serves as a biodiversity conservation area, which in turn attracts tourists and generates

cash for both the government and the local population. Out of the survey participants, 113
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(32.7%) strongly agreed with the statement, 21 (6.1%) strongly disagreed, 16 (4.6%) disagreed,
and 4 (1.2%) were indecisive. According to the responses, it was found that a majority (88.2%)
of the survey participants recognized that Mount Elgon forest is a biodiversity protection area.
This recognition leads to the attraction of tourists, which in turn generates cash for the
government and the local population. Consequently, the government and the broader
community derive advantages from the cash generated by tourism in the forest, thereby
improving the quality of life for the communities residing in the vicinity of the forest. These
findings align with the research conducted by Agrawal et al. (2013), which revealed that
numerous developing countries heavily rely on the economic benefits provided by forests. In
fact, these benefits often surpass the income recorded in national accounts by a factor of three

to ten.

In addition, 48.3% of the study participants concurred that Mount Elgon forest serves as a
primary source for multiple rivers, thereby supplying the community with clean water.
Furthermore, 34.1% of the respondents strongly agreed with this statement, while 9.2%
strongly disagreed, 8.1% disagreed, and 0.3% remained neutral. The survey results indicated
that a significant majority (82.4%) of the participants stated that Mount Elgon forest serves as
the origin of numerous rivers, hence supplying the community with clean water. Therefore, it
may be inferred that the local communities residing around to Elgon forest rely on the forest as
their primary source of water. Mount Elgon forest in Kenya is one of the five water towers in
the country, making it a crucial contributor to the water supply of several rivers in both Kenya
and Uganda. Forests exert a substantial influence on both the abundance and, more importantly,
the excellence of water. SDG No. 6 support how useful water is to residence. Nevertheless,
River lwakhha and sosio provide water for the residents for domestic use. Forested catchments
serve as safeguards for valuable sources of drinking and surface water (Leclert, Nzioki, &

Feuerstein, 2016). Tropical rainforests play a crucial role in the functioning of the planet's
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natural systems. Forests exert influence over both local and global weather patterns through
their capacity to absorb and generate rainfall, as well as their ability to exchange atmospheric
gases. The research conducted by Jacobs et al. (2017) establishes a clear correlation between
forest health and water quality and quantity. Therefore, it is logical to conclude that the
administration and management of these resources should be coordinated. This study
corroborates the findings of Douglas et al. (2022), who highlighted that Mt. Elgon forest serves
as a transboundary ecosystem connecting Kenya and Uganda. Additionally, it plays a crucial
role as a water catchment area for rivers that flow into Lakes Victoria and Turkana.

Additionally, it serves as a crucial watershed for Lake Kyoga in Uganda and the Nile basin.

In addition, 43.4% of the respondents (150 individuals) agreed that community members
acquire natural honey from Mount Elgon forest for both selling and local consumption.
Furthermore, 30.3% (105 respondents) strongly agreed with this statement, while 12.1% (42
individuals) strongly disagreed and 11.8% (41 individuals) disagreed. Additionally, 2.3% (8
study participants) remained neutral on the matter. The data indicates that a significant
majority (73.7%) of the individuals involved in the survey stated that community members
acquire natural honey from the Mount Elgon forest for both commercial purposes and personal
use. Consequently, the residents are generating revenue by collecting honey from the forest,
which is raising their quality of life and also benefiting their well-being and promoting their
livelihood of the residents. This corroborates the conclusions of Ouko et al. (2018) and
Waruingi et al. (2021), who observed that forest resources enhance the well-being of rural

populations by supplying them with natural honey in the vicinity of the forests.

In addition, 40.8% of the respondents strongly agreed that the community derives a livelihood
by harvesting sand and obtaining bush stones for construction from Mount Elgon forest. 34.1%
of the respondents agreed with this statement, while 13.0% strongly disagreed and 10.4% were

in disagreement. Only 1.7% of the respondents were neutral. The survey findings indicated that

118



a significant majority (74.9%) of the respondents stated that community members get sand and
bush stones from the forest for construction purposes, hence earning a livelihood. Sand and
bush stones serve as construction materials and can also be sold as a means of generating
income, so enhancing incomes. According to the Food and Agriculture Organization (FAO) in

2018, over 1 billion individuals globally rely on forests as a source of construction materials.

Furthermore, 53.5% of the respondents agreed that wild animals from Mount Elgon forest
occasionally damage crops in farms, resulting in decreased yields that impact food security. Of
these, 30.6% strongly agreed, 8.1% disagreed, 7.2% strongly disagreed, and 0.6% were
undecided on the matter. The data indicates that a significant majority (84.1%) of the study
participants reported instances where wild animals from the forest occasionally caused damage
to crops in farms, resulting in decreased yields that negatively impacted food security. This
will lead to human-animal conflicts, posing a hazard to the protection of wildlife in the area.
The conflict poses a threat to both human livelihood and wildlife conservation due to the
negative impacts caused by wildlife on cattle, crops, property, and human lives. Fore example
human-animal conflict in Tsavo and Masai Mara are triggered by African elephant. In response
to these losses, humans retaliate by engaging in activities such as poaching, illegal hunting, and
destruction of the ecosystems where wildlife reside (Alemu et al., 2017). The intricate nature
of these detrimental human-animal interactions poses a threat to both the financial welfare of
rural households worldwide and the conservation of wildlife (Ayalew & Melese, 2022). This
study corroborates the conclusions of Ladan (2014), who discovered that the majority of rural
communities in Ethiopia rely on mixed farming (combining crop cultivation and livestock
rearing) as their primary source of sustenance and income. Consequently, any harm inflicted
upon their crops and livestock poses a significant threat to their socioeconomic welfare (Lewa
et al., 2017). The detrimental impact of wildlife on crops and animals has profound

consequences for the livelihoods of farmers and their capacity to provide sustenance for their
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family (Ayalew & Melese, 2022). The study results also corroborate those of Nyamwamu
(2016), who discovered that crop-raiding by wildlife, particularly primates, in The Taita Hills
is regarded as a significant problem due to its potential threat to the food security and financial
stability of small-scale farmers. The blue monkey, a species known for causing problems in
nearly every family encountered, is the most bothersome primate species in the area when it
comes to stealing crops. The proximity of a farm to the forest boundary and the absence of
neighboring farms between it and the forest increase its vulnerability to crop raiding by blue
monkeys. Therefore, in this situation, the relevant authorities must devise methods to provide
compensation to farmers for the damage to their crops, as this will have an impact on the food

security in the area under investigation.

4.10 Relationship between Anthropogenic Activities and Sustainable Household
Livelihoods.

The study utilized regression analysis to examine the correlations between human activities
and sustainable livelihoods among the residents residing along the borders of Mount Elgon
forest. The regression approach was employed to ascertain the impact of deforestation
activities, settlement activities, mining activities, and interventions for sustainable exploitation
of forest products as independent variables on sustainable household livelihoods as the
dependent variable. The terms "independent” and "dependent” variables are taken from the

mathematical equation.

y=a+Bix; + Bax; + Bzxz + Paxs +e

Where:

y = Sustainable Household Livelihoods

a= Constant intercept

x1= Deforestation activities
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X2= Settlement activities

x3= Mining activities

X4= Interventions for sustainable utilization of forest products
e = error term

The regression coefficient "a' was the Y intercept: while g1, f2, f3and S 4, are the net change

in y for each change of either x1, X2, X3 and Xa.

The dependent variable in this study is sustainable households' livelihoods, whereas the
independent variables include deforestation activities, settlement activities, mining activities,
and interventions for sustainable exploitation of forest products. Regression analysis was used
to analyze the relationship between these factors. The purpose of this study was to assess the
statistical significance of the supposed correlations by examining the strength and direction of
the link. To mitigate the issue of multicollinearity caused by higher-order terms, the
independent variables were normalized. The R2 quantifies the proportion of sustainable
households' livelihoods that can be explained by the independent variables, namely
deforestation activities, settlement activities, mining activities, and interventions for
sustainable utilization of forest products. The model's R2 value of .755 indicates that all the
predictors collectively explain 75.5% of the variation in sustainable households' lifestyles
among the residents living near the boundaries of Mount Elgon Forest. Hence, the predictors
employed in the model have well reflected the range of sustainable households' lives in the

research region.

The adjusted R2 provides an indication of how effectively the model simplifies, and ideally,
its value should be equal to or very similar to R2. The corrected R2 value in this example is
.753, indicating that if the data was obtained from the entire population instead of just the

sample, it explains approximately 75.3% of the variation in sustainable households' livelihoods
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among the residents living near the boundaries of Mount Elgon forest. The change statistics
were utilized to assess the significance of the change in R2 by employing the F ratio, as

presented in Table 4.11.

Table 4.11:

Regression Model Summary

Model|] R R | Adjusted |Std. Error Change Statistics

Square | R Square | ofthe |RSquare | F dft | df2 | Sig.F

Estimate | Change |Change Change

1 .869%| .755 153 49745144 .1551263.294 41 341 .000

a. Predictors: (Constant), Z-score (deforestation activities), Z-score (settlement activities), Z-
score (mining activities), Z-score (interventions)
Analysis of variance (ANOVA) was used to examine if the regression model significantly fitted

in forecasting the results over the usage of the mean as shown in Table 4.12.

Table 4.12;

ANOVA for Combined effect Anthropogenic activities on Household Sustainable livelihoods

Model Sum of Squares Df Mean Square |F Sig.
Regression [260.617 4 65.154 263.294 |.000P
1 Residual  [84.383 341 247
Total 345.000 345

a. Dependent Variable: Z-score (sustainability)
b. Predictors: (Constant), Z-score(deforestation activities), Z-score(settlement activities),

Z-score (mining activities), Z-score (interventions)
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The F-ratio quantifies the extent to which the regression model improves prediction accuracy
compared to the inherent inaccuracy of the model. The F- ratio was 263.294, indicating a high
likelihood of occurring by chance and being statistically significant (P< .05). In this situation,
a higher F-statistic indicates that the model explains a greater aMount of variation per
parameter compared to the aMount of error per remaining degree of freedom. The model
greatly enhanced the capacity to forecast the impact of human activities on the sustainable

livelihoods of households.

4.10.1 Coefficients of Women Involvement in Decision-Making Process

Table 4.13 presents the estimated 3 values and the individual contributions of each predictor to
the regression model. The P value represents the current correlation between sustainable
households' livelihoods and each predictor. Beta values greater than zero imply a positive
correlation between the predictors and the outcome, whereas coefficients less than zero
represent a negative correlation. All predictors had positive  values, indicating a favorable
connection. The B values, whether negative or positive, represent the direction of the

association between predictors and result.
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Table 4.13:

Coefficients of Sustainable Household Livelihoods

Model Unstandardized [Standardized|T Sig. [Collinearity
|Coefficients  [Coefficients Statistics
B Std.  [Beta Tolerance |VIF
Error
(Constant) 4.824 |.027 .000 |1.000
Z-score (settlement activities) .002 [038 002 .055 [956 (492 2.034
Z-score (mining activities) 387 [039 387 0.955 |.000 |474 2.110
Z-score (interventions) 372 (044 372 8.428 |.000 |.367 2.723
Z-score (deforestation activities) [.240 [036 (240 6.723 |.000 |.562 1.779

a. Dependent Variable: sustainability

The coefficients for each variable represent the extent of change that may be anticipated in the
livelihoods of sustainable households in the inhabitants of Mount Elgon forest, after a one-unit
change in the value of that variable. Assuming that all other variables in the regression model
remain same, the constant term is 4.824. This is the projected value when all the independent
variables have a value of zero. The standardized regression coefficient for settlement activities
is 0.002, indicating that a one-unit increase in settlement activities is associated with a one-unit
increase in sustainable livelihoods. Conversely, a one-unit increase in mining activities is
associated with a positive change of 0.387 units in households' livelihoods. The standardized
regression coefficients were utilized to assess the relative magnitude of the different factors in
the regression model. Since the beta coefficients were calculated using standard deviations
rather than the units of the variables, they were interconnected. The beta coefficients represent

the coefficients that would be obtained if both the outcome and predictor variables were
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converted to standard scores, commonly known as z-scores, prior to doing the regression

analysis.

From the results in Table 4.13, this study model can then be specified as: -

Sustainable Households’ livelihoods =4.824 +.002X1 + .387 X2 +.372 X3+ .240X4 + €

125



CHAPTER FIVE

SUMMARYOF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter provides a concise overview of the research findings, conclusions,
recommendations, and proposals for future research, derived from the analysis of the collected
information. The part is organized into four subsections, specifically, a summary of research
findings, conclusions, recommendations, and proposals for further research. The categories

were determined based on the research's objectives and its resulting conclusions.

5.2 Summary of Findings

This study aimed to examine the human activities that impact the sustainable livelihoods of
households in the Mount Elgon Forest, located in Bungoma County, Kenya. The main goals of
this study were to evaluate the impact of deforestation, settlements, and mining activities on
the sustainable livelihoods of the inhabitants in the Mount Elgon Forest reserve area.
Additionally, the study aimed to identify interventions that could enhance the sustainable
utilization of forest resources and improve livelihoods in the reserve. The data was gathered
and examined using a mixed methods approach, employing surveys to acquire quantitative
data, interviews and Focus Group Discussions to collect qualitative data. The data analysis

unveiled the following findings;

The study collected demographic information from the respondents, including their gender,
marital status, age category, occupation, degree of education, family size, and distance from
the forest boundary. The study revealed that a significant proportion (63.3%) of the household
heads were of the male gender. Additionally, it was discovered that the majority (73.1%) of the

individuals involved in the study were married.
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Furthermore, it was shown that the majority (28.9%) of the study participants fell within the
age range of 41-50 years. At this stage, individuals have young children who are attending

school and want education.

In a similar vein, the majority (57.5%) of the individuals involved in the study possessed a
secondary school education. Consequently, a significant portion of them were unemployed and

relied on the forest as their primary source of sustenance.

Furthermore, a significant proportion (53.5%) of the residents in the surveyed region had a
family size ranging from 5 to 10 people. A larger family size necessitates a greater reliance on

forest products, which could lead to the loss of these resources if not managed responsibly.

Moreover, it was shown that a majority (53.8%) of the respondents were small-scale farmers
who primarily cultivated onions, maize, beans, and engaged in animal husbandry. As a result
of the reduction in farm sizes in the region, the majority of the residents relied on forest land

for animal grazing and crop cultivation.

Furthermore, it was revealed that a majority (44.5%) of the individuals involved in the study
resided within a distance of less than 1 kilometer from the forest. Proximity to the forest is a
strong indicator of forest dependency, since individuals who live close to the forest rely more

heavily on its supplies compared to those who live farther away.

The first objective of this study was to assess the influence of deforestation in the Mount Elgon
forest reserve region on the sustainable livelihoods of the residents within the reserve. The
survey revealed that 59.8% of the participants admitted that agricultural cultivation had resulted
in the unlawful removal of sections of the forest in Mount Elgon. Permitting crop cultivation
may result in the clearance of forest areas to make room for crops, which can have both positive

and negative impacts on food security. On one side, it can contribute to increased food
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production. On the other hand, it can lead to deforestation, which has severe consequences for

long-term food security.

Moreover, a significant majority (71.1%) of the participants in the research said that the

population rely on Mount Elgon forest as a source of charcoal and firewood.

Furthermore, a significant proportion (76.9%) of the residents residing near Mount Elgon forest
indicated that the forest offers medicinal plants, which allows the community to utilize
alternative medicine and generate revenue through sales. Consequently, the community relies
on the forest for herbal medicine, benefiting both humans and animals. This practice allows the
inhabitants to access alternative treatment, promoting their overall well-being. Medicinal

plants play a vital role in the non-timber products derived from forests.

Similarly, a significant majority (64.4%) of the participants in the research recognized that the
community relied on Mount Elgon forest for the procurement of timber and fencing poles. The
illicit extraction of trees for the purposes of lumber and fencing poles by local residents is a
significant factor in the deforestation occurring in the study region, despite the fact that it

supports their lives.

In addition, a significant majority (68.0%) acknowledged that the uncontrolled clearing of
forests in the research area has caused a depletion of soil nutrients, leading to reduced crop
yield and subsequent negative impacts on food security. This suggests that the act of cutting

forests may lead to a state of food insecurity as a consequence of the reduction in soil fertility.

Furthermore, a significant majority (79.5%) indicated that deforestation-induced climate
change has resulted in unpredictable and reduced rainfall, thereby impacting agriculture yield

in the region. As a result of deforestation in Mount Elgon forest, there is insufficient rainfall
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for below 1,400-1,800 mm which has negatively impacted crop output and caused food

insecurity in the area.

Furthermore, a significant majority (77.5%) of the study participants held the belief that
unregulated logging was the primary cause of deforestation in Mount Elgon Forest. This
demonstrates that illicit logging has resulted in forest disruption, with the primary motive being
the sale of timber for commercial purposes. Moreover, a significant majority (71.7%) of the
study participants admitted that honey harvesting had occasionally led to forest fires, thereby

contributing to the degradation of Mount Elgon Forest.

The analysis revealed a strong association (r = .682; p = .000) between deforestation activities
and the sustainable lives of households residing near the margins of Mount Elgon forest. At a
95% confidence level, the r value for deforestation activities was .682, indicating a significant
link with sustainable households' livelihoods. Despite the detrimental long-term effects of
deforestation, the positive correlation indicated by the positive r value suggests that it really
improves the livelihoods of the people living in the Mount Elgon forest. Therefore, the null
hypothesis, which posited that there is no significant correlation between deforestation
activities and the sustainable lifestyles of households residing near the forest, was rejected in

favor of the alternative hypothesis.

The conducted interviews revealed that illicit activities were responsible for the degradation of
Mount Elgon forest. Therefore, it seems that deforestation efforts provide immediate
advantages to the residents. Nevertheless, engaging in these activities would contribute to
climate change, which in turn has detrimental repercussions on the livelihoods of households.
Hence, it is imperative to implement regulated deforestation practices in order to impr5.ove the

well-being of future generations.
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The second objective of this study was to examine the impact of human settlements in the
Mount Elgon Forest reserve region on the long-term well-being of the residents within the
reserve. The study revealed that a significant majority (83.3%) of the residents of Mount Elgon
accepted that the establishment of communities in the region had resulted in deforestation,
which in turn has caused a decrease in rainfall in the area. This demonstrates that the residents
rely on the forest as a source of construction materials, resulting in the depletion of forest
resources, also known as deforestation. It is commonly recognized that deforestation can
contribute to climate change, which has a significant impact on the livelihoods of the residents.
In the same vein, a significant majority (72.3%) of the participants in the study indicated that
agricultural productivity in the study area has been low due to severe weather conditions. This
has compelled susceptible farmers to extract scarce natural resources from the forest. Utilizing
natural resources in an unsustainable manner results in the depletion of these resources. The
residents of the study region have become overly reliant on forest resources for their livelihoods

due to the unpredictable weather patterns.

Moreover, almost 69% of the surveyed participants stated that the government permits
restricted agricultural activities within the forest, hence providing protection for farmers
against the risk of food insecurity. One potential method for restoring the depleted forest area

is granting farmers permission to cultivate both crops and trees.

Furthermore, approximately 72% of the study participants held the belief that the heightened

human density in the Mount Elgon region has exerted strain on the current forest resources.

Similarly, a significant majority (78.0%) of the study participants indicated that livestock
producers had permission to allow their animals to graze within Mount Elgon forest. This
suggests that the residents were utilizing the forest for animal grazing, and this can be ascribed

to the high population density. As a result, the available land has been divided into smaller
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sections that are insufficient for sustaining livestock husbandry. Enabling farmers to allow their
animals to graze within the forest is a method of improving the long-term viability of their

livelihoods in the study area.

In addition, a significant majority (57.1%) of the study participants held the belief that
agricultural intensification had not resulted in a decrease in the demand for forest resources.
Consequently, the majority of the residents in the Mount Elgon region rely extensively on forest

resources for their sustenance.

The study revealed a strong positive connection (r = .614; p = .000) between settlement
activities and sustainable households' livelihoods among the residents of the Mount Elgon
forest. At a 95% confidence level, the r value for settlement activities was .614, indicating a
positive link with the sustainable lifestyles of households residing in the Mount Elgon forest.
Nevertheless, the positive r value indicates a direct association, indicating that an increase in
settlement activity in the area directly results in improved lifestyles. Therefore, the null
hypothesis, which posited that there is no significant correlation between settlement activities
and sustainable household livelihoods of the residents in Mount Elgon Forest, was rejected in

favor of the alternative hypothesis.

The interviews revealed that there has been a rise in population density in the research area,
resulting in land fragmentation that has had a detrimental impact on food production.
Furthermore, it has been revealed that the heightened population density has led to a significant
reliance on forest resources, resulting in adverse impacts on both the structure and ecosystem
of the forest. This over reliance results in the excessive utilization of these forest resources,

rendering them unsustainable for future generations.

The third objective of this study was to analyzethe impact of mining activities in the Mount

Elgon Forest reserve region on the long-term well-being of the local population. The survey
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revealed that 73.7% of the participants recognized the presence of bush stones in Mount Elgon

forest, which were utilized by the community for construction reasons.

Furthermore, a significant majority (70.8%) of the study participants indicated that sand
harvesting in the Mount Elgon region has resulted in land degradation, which has had a
detrimental impact on agricultural output. This suggests that although the community extracts
sand from the forest for commercial and construction uses, it has resulted in the displacement
of farming activities, hence causing food insecurity. In this situation, there is a requirement for
regulated sand extraction as it supports the livelihoods of certain residents while

simultaneously having a detrimental impact on agricultural output, resulting in food insecurity.

Similarly, a significant majority (62.5%) of the survey participants recognized that residents of
the Mount Elgon area engage in the sale of bush stones, which contributes to their economic
empowerment. Consequently, the majority of the residents in the surveyed region rely on the

forest for extracting bush stones, which serves as their primary source of income.

Furthermore, a significant majority (66.4%) of the participants in the study recognized that the
livelihoods of a large number of individuals in the vicinity of Mount Elgon forest are reliant on
sand gathering. The majority of the residents in the research region get their livelihoods from

sand extraction, alongside engaging in subsistence agriculture.

Moreover, around 59% of the study participants held the belief that mining activities have
resulted in the improvement of infrastructure in the Mount Elgon area. The study revealed that
sand mining has a positive impact on communication and infrastructure projects, such as the

construction of roads and housing, in the affected communities.

Moreover, a significant majority (63.4%) of the study participants held the belief that quarrying

activities had positively impacted the livelihoods of the residents of Mount Elgon.
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Consequently, the residents' quality of life was enhanced by the profitable trade of sand, bush

stones, and other quarrying endeavors.

Moreover, a significant majority (67.0%) of the study participants admitted that mining

activities had exerted an impact on the water quality in the studied area.

The study also discovered a notable and favorable relationship between mining activities and
the sustainable lives of households residing in the Mount Elgon forest (r = .762; p = .000). At
a 95% confidence level, the r value for mining operations was found to be .762, indicating a
significant positive link with the sustainable lifestyles of households residing in the Mount
Elgon forest. Nevertheless, the positive r value indicates a direct association, suggesting that a
rise in mining operations in the region directly contributes to improved lifestyles. Therefore,
the null hypothesis, which posited that there is no significant correlation between mining
operations and the sustainable lives of households residing in Mount Elgon Forest, was rejected

in favor of the alternative hypothesis.

The fourth objective of this study was to explore interventions for sustainable utilization of
forest resources for enhanced livelihoods in Mount Elgon forest reserve

The study revealed that 85.8% of the participants believed that promoting community
involvement in managing forest resources is a key strategy for improving the sustainable use
of these resources and enhancing the livelihoods of forest-dependent communities. This
suggests that when communities are engaged in the management of forest resources, they
become more connected to and have ownership over the forest, which ultimately improves their

livelihoods.

Similarly, an overwhelming majority (85.8%) of the study participants held the belief that the
act of planting new trees both within the forest and within their own properties contributes to

the sustainable usage of forest resources, ultimately leading to improved livelihoods. There has
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never been a more significant global effort to promote tree planting. The Bonn Challenge, the
New York Declaration on Forests and the World Economic Forum's One Trillion Trees
program have set ambitious worldwide goals for the restoration of forests and land. These
factors have contributed to the continued expansion of cultivated forests, with plantation forests
playing a major role. The studied study also presented evidence that planted trees can enhance
individuals' quality of life. Plantations provided farmers with an opportunity to acquire land

that they did not previously possess in certain instances.

In the same way, a large majority (85.8%) of the participants in the research held the belief that
planting young trees in both the forest and homesteads contributes to the sustainable use of
forest resources, leading to better lifestyles. This belief is in accordance with a wider worldwide
movement that supports and promotes the implementation of extensive tree planting projects.
The Bonn Challenge, initiated in 2011, has the objective of reclaiming 150 million hectares of
land that has been deforested or degraded by the year 2020, and 350 million hectares by the

year 2030.

Approximately 69.7% of the participants in the study said that forest management outreach
initiatives are vital in promoting the sustainable exploitation of forest resources, which in turn
leads to enhanced livelihoods. This indicates that outreach initiatives are successful in
promoting the appropriate utilization and preservation of forest resources. These programs are
crucial for educating and engaging populations residing in close proximity to forests, assuring
their comprehension of sustainable practices and the significance of conservation. These
programs enhance the community's comprehension of forest ecosystems and the enduring
advantages of sustainable resource utilization, so fostering alignment between community
interests and conservation goals. By conducting outreach activities, local communities can be
effectively engaged, leading to an improvement in their management of forest resources and

enabling them to actively contribute to conservation initiatives.
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Furthermore, a significant majority (64.5%) of participants recognized that engaging in
community efforts to safeguard forests and report unlawful actions might significantly bolster
the sustainable utilization of forest resources, thus enhancing livelihoods. This emphasizes the
crucial significance of community engagement in forest management, specifically in
safeguarding forest ecosystems and guaranteeing the sustainability of resources. Promoting
community engagement in forest preservation, such as overseeing illicit logging or reporting

detrimental actions, can result in enhanced conservation results.

Community involvement in the management of forest resources serves not only as a method
for conservation, but also as a means to enhance social fairness and enhance the welfare of
rural people. Active participation of community members in forest management immediately
contributes to environmental conservation and allows for the sustainable utilization of

resources.

Similarly, a majority (60.7%) of the survey participants expressed the belief that implementing
payment for ecosystem services could be an effective method for improving the sustainable

use of forest resources, ultimately leading to improved livelihoods.

Similarly, the majority (60.7%) of the survey participants expressed that implementing
Payment for Ecosystem Services (PES) could be an effective approach to encourage the
sustainable utilization of forest resources, resulting in improved lifestyles. This belief aligns
with findings from other research that emphasize the beneficial impacts of PES initiatives on

local economies and communities.

In addition, a significant majority (75.7%) of the participants expressed the belief that hiring
local individuals for roles in the forest service could contribute to the sustainable usage of forest

resources and ultimately improve the livelihoods of communities who depend on the forest.
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One technique for participatory forest management is to provide employment opportunities to

local residents, which ensures their involvement in the protection and usage of forest resources.

The study also discovered a strong positive relationship between efforts to use forest products
and the sustainable lives of households residing in the Mount Elgon forest (r =.792; p =.000).
At a 95% confidence level, the r value for interventions on usage of forest products was .792,
indicating a significant and positive link with the sustainable lives of households residing in
the Mount Elgon forest. Nevertheless, the positive r value indicates a positive connection,
suggesting that implementing measures to increase the consumption of forest products in the
area results in improved livelihoods. Therefore, the null hypothesis, which posited that there is
no significant correlation between interventions on the usage of forest resources and the
sustainable lives of households residing in Mount Elgon Forest, was rejected in favor of the

alternative hypothesis.

The data reveals that a substantial majority (75.7%) of participants held the belief that the
utilization of local individuals in forest service roles has the potential to significantly enhance
the sustainable utilization of forest resources, thereby leading to an improvement in the quality
of life for communities reliant on these resources. This approach is considered to be an efficient
strategy for Participatory Forest Management (PFM), in which the active participation of local

communities in the conservation and sustainable use of forest resources is essential.

The study also found a strong positive association (r = .792; p = .000) between interventions
aimed at utilizing forest products and the sustainable lifestyles of households in the Mount
Elgon Forest region. The robust link indicates that when endeavors to enhance the consumption
of forest products intensify, the well-being of the indigenous community also improves. The

data shows a robust association between these interventions and household well-being, with a
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correlation coefficient of .792 at a 95% confidence level. This underscores the important role

that sustainable forest product consumption plays in improving community livelihoods.

The positive correlation coefficient (r value) implies that the implementation of these
interventions leads to equivalent improvements in local household livelihoods. This discovery
resulted in the rejection of the null hypothesis, which suggested that there is no substantial
connection between interventions aimed at utilizing forest products and the development of
sustainable livelihoods in the Mount Elgon Forest region. However, the alternative hypothesis
was validated, affirming that targeted interventions in the exploitation of forest products can
greatly enhance the livelihoods of individuals who rely on these resources. This result
highlights the significance of implementing such measures to attain both ecological

sustainability and economic stability for communities that rely on forests.

This study aimed to examine the human activities that impact the sustainable lives of
households in the Mount Elgon Forest Reserve, Bungoma County, Kenya. Therefore, it was
crucial to build components of sustainable livelihoods within the communities that rely on the
forest. The survey revealed that a significant majority (68.2%) of the participants held the belief
that the local community surrounding Mount Elgon forest relied on the forest as a source of

vegetables and fruits.

Similarly, a significant majority (75.4%) of the participants in the research recognized Mount
Elgon forest as their primary source of fuelwood and construction materials. Consequently, the
residents rely on the forest as a source of energy for their households. This further demonstrates
the loss of the forest due to its reliance on the provision of fuelwood and construction materials,

which might have adverse consequences.

Furthermore, it was revealed that a significant majority (72.2%) of the participants in the

research stated that they relied on the forest for their livestock's food supply. Consequently, the
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forest serves as a crucial location for livestock grazing, especially in times of drought. Many
small-scale farmers in the vicinity of Mount Elgon forest allow their cattle to graze within the
forest, which has the potential to have detrimental effects on the biological functions of the

forest.

Additionally, a significant majority (85.0%) of the study participants recognized that Mount
Elgon forest contains cultural and ceremonial sites that are important to the populations
residing in the vicinity of the forest. Consequently, the forest serves as a significant cultural
venue for the communities, as it is where most cultural activities, such as circumcision rituals,
take place.

Similarly, a significant majority (88.2%) of the research participants recognized that Mount
Elgon forest serves as a biodiversity conservation area, which in turn attracts tourists and
generates cash for both the government and the local population. Consequently, the
government and the wider community derive advantages from the cash generated by tourism
in the forest, which has improved the quality of life for the communities residing in the vicinity

of the forest.

Moreover, a significant majority (82.4%) of the participants indicated that Mount Elgon forest
serves as the origin of numerous rivers, thereby supplying the local people with clean water.
Consequently, the local communities residing around to Elgon forest rely on the forest as their
primary source of water. Mount Elgon forest in Kenya is one of the five water towers in the
country, making it a crucial contributor to the water supply of several rivers in both Kenya and
Uganda. Forests exert a substantial influence on the accessibility and, more specifically, the
caliber of water. Tropical rainforests play a crucial role in the functioning of the planet's natural
systems. Forests exert influence over both local and global weather patterns through their

capacity to absorb and generate rainfall, as well as their ability to exchange atmospheric gases.
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In addition, a significant majority (73.7%) of the participants in the survey indicated that
community members acquire natural honey from the Mount Elgon forest, both for the purpose
of selling it and for local use. Consequently, the residents are generating revenue by collecting
honey from the forest, which is not only improving their quality of life but also promoting their

well-being.

Furthermore, a significant majority (74.9%) of the participants indicated that community
people acquire sand and bush stones from the forest for construction purposes, thereby earning
a livelihood. Sand and shrub stones serve as construction materials and can also be sold to

generate income, so enhancing incomes.

In addition, a significant majority (84.1%) of the participants in the research indicated that wild
animals from the forest occasionally caused damage to crops in farms, resulting in decreased
yields that negatively impacted food security. This will lead to instances of human-animal
conflicts, posing a threat to the protection of wildlife in the area. The conflict poses a threat to
both human livelihood and wildlife conservation due to the fact that wildlife causes damage to
cattle, crops, property, and human lives. The blue monkey, a species notorious for causing
problems in nearly every family encountered, is the most bothersome primate species known
for raiding crops in the region. The proximity of a farm to the forest boundary and the absence
of neighboring farms between it and the forest increase its vulnerability to crop raiding by blue
monkeys. Therefore, in this situation, the relevant authorities must devise methods to provide
compensation to farmers for their agricultural losses, as this will have an impact on the food

security in the area under investigation.

The study utilized regression analysis to examine the connections between human activities
and sustainable livelihoods among the residents residing along the borders of Mount Elgon

forest. The study revealed that the predictors, namely deforestation activities, settlement
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activities, mining activities, and interventions for sustainable utilization of forest resources,
collectively explained 75.5% of the variation in sustainable households' livelihoods among the

residents living along the boundaries of Mount Elgon Forest.

5.3 Conclusions of the Study

The following were the conclusions derived from the findings of the study. First, findings
revealed that criminal activities were responsible for the degradation of Mount Elgon forest.
There are still cases of illegal logging which contribute to deforestation and accompanying
negative effects. The inhabitants here depend on forest for building materials, herbal medicine
and fuel wood. These activities contribute significantly to deforestation and this could have
long-term effects on climate variability. Additional findings revealed that deforestation in the
region has resulted in climate change-related difficulties, impacting both crop output and food
security in the research area. The study also highlighted that deforestation has led to
intermittent occurrences of severe and dangerous winds in affected areas. These winds pose a
threat to building roofs and the growth of plants. Furthermore, this phenomenon is
progressively increasing and is expected to become an annual occurrence. According to
Stakeholder theory, its crucial for residents to involve in sustainable forest management in Mt.

Elgon.

Secondly, the study revealed that the area has seen land fragmentation as a result of a significant
inflow of people. Additionally, the area has developed a high reliance on forest products due
to prevalent poverty. The phenomenon of land fragmentation has resulted in both food
insecurity and a decrease in forest coverage. Soils in the area have been exhausted since each
family plants year in year out in the same place. Soil fertility has been depleted so much to an
extent that residents use fertilizers during planting dependon the forest for food supply and also

for non-timber products such as medicine, honey, vegetables and fruits. The overdependency
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on the forest has actually been occasioned by population explosion leading to high rate of

settlement in the area.

Thirdly, it was revealed that the local residents engage in several mining operations. The
predominant mining activities consisted of sand harvesting and quarrying. It was discovered
that the majority of young people were engaged in sand gathering as a means of earning a

living.

Based on the information provided, it seems that the majority of community members rely on
sand harvesting as their main source of income. This can be linked to poverty and the absence
of official work opportunities. However, household are encouraged to engage in other social
economic activities that will sustain their livelihoods. Nevertheless, findings revealed that sand
harvesting in the region is leading to environmental degradation and a decline in water quality
in the research area. There’s need to prohibit the practice of unsustainable sand harvesting in
the area and emphasized the importance of enlightening the inhabitants about the significance

of safeguarding the ecosystem.

Additionally, it seemed that certain residents relied on quarrying as their primary source of
income. Again, it was revealed that certain residents were involved in the extraction of
construction stones known as bush stones. While quarrying activities have had good benefits
on the livelihoods of the local residents, they have also resulted in significant environmental

problems and health implications for individuals involved in the activity

Fourthly, the study revealed that several interventions are crucial for the sustainable utilization
of forest resources. These include implementing reforestation programs, planting trees at
homesteads and public utilities, engaging community forest associations and chiefs in forest

resource protection, managing livestock overstocking to reduce degradation, and educating the
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community on the importance of forest management. However, it inclines with SDG No. 15

about life on land and Stakeholder Theory.

5.4 Recommendations of the Study

To address the influence of deforestation activities, the study recommends
strengthening law enforcement efforts to combat illegal activities, including increased
patrols and monitoring of forest areas by Kenya Forest Service officials.

To examine the influence of settlement activities, the government through the ministry
of land and public works should foster sustainable settlement development entails the
effective governance of natural resources within communities, the implementation of
sustainable agricultural methods, and the cultivation of alternative livelihoods that are
not reliant on forest resources.

To analyze the influence of mining activities, the Ministry of Environment and NEMA
should carryout environmental impact assessment that will aid in issuing mining permit.
To address interventions for sustainable utilization of forest resources. For Policy
Makers (National and County Governments): develop and enforce policies that promote
sustainable forest resource utilization, integrated with land-use planning to address
population pressure and land fragmentation. For forest managers (KFS, NEMA):
Strengthen community-based forest management (CFAs), create programs for Payment
for Ecosystem Services (PES) and employment of locals. For the Community: through
CFAs, actively participate in conservation initiatives, adopt sustainability harvesting

techniques, and engage in alternative livelihood projects like agroforestry in their farm.
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5.5 Suggestions for Further Research

The study recommends the following areas for further research;

Deforestation, settlement, mining, and interventions for sustainable forest resource
utilization collectively contributed to 75.5% of the variation in sustainable households'
livelihoods among the residents living near the borders of Mount Elgon Forest.
Therefore, further research is necessary to investigate the remaining 24.5% factors
influencing sustainable livelihoods not covered in this study (eg; climate change effects,
market dynamics, cultural factors).

It is necessary to undertake a comparative study in another forest ecosystem in Kenya

to enhance the generalization of the findings.
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APPENDICES
APPENDIX I: INFORMED CONSENT

Dear Participant,

RE: PARTICIPATION IN THIS STUDY

| am a post graduate student pursuing a Doctor of Philosophy Degree programme in the
Institute of Development Studies, Kisii University. 1 am currently conducting research on
“Anthropogenic practices on the sustainability household livelihoods living in Mount
Elgon forest reserve area, Bungoma County, Kenya”.

| kindly request you to participate in this study. Your response to the items on the interview
guide will be treated with utmost confidentiality and will not be used for any other purposes
except this study. You may also request the researcher to inform you about the findings of
this study.

Thank you very much for accepting to participate in this study. Please sign in the space

provided on this letter if you accept to be a respondent in this study.

Yours faithfully,

Simiyu Kakai Robert
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APPENDIX Il: QUESTIONNAIRE FOR ADULT HOUSEHOLD HEADS

Section A: Socio-demographic Information

1. What is your gender
i. Male 1]
ii.  Female ]

2. What is your marital Status

i.  Single ]
ii.  Married ]
iii.  Divorced ]

iv.  Widow(er) ]
3. What is your age category

i. Lessthan30years []
ii.  31-40 years ]
iii.  41-50 years ]
iv.  51-60 years 1
v.  Over 60 years ]

4. What is your Major Occupation?

i.  Civil servant ]
ii. Farming ]
iii. Trading ]
iv.  Timber dealer ]

V. Others (INdiCate) .........oviiriiiiiii i,

5. Indicate your highest level of Educational

I.  Primary ]

ii.  Secondary ]
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iii.  Tertiary ]
iv.  Non formal 1
V. Others (Indicate)..........coouiirineiiiii e

6. Estimated your annual income (Kshs)

i. 1,000 - 250,000 ]
ii. 251,000- 500,000 ]
iii. 501,000 -750,000 L]

iv. 751,000 -1,000,000 []
v. >1,000,000 ]

7. What is your Family size

I.  Lessthan5 ]
ii. 5-10 ]
iii.  Over10 ]

8. Distance from home to forest
i. Lessthan1km ]
ii. 2-3kms

iii. 4-5kms

U 00

iv. Over5kms
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Section B: Deforestation activities and livelihoods
Please indicate the level of agreement on the following statements on effect of developmental
activities on livelihoods as SD= Strongly Disagree; D= Disagree, N= Undecided, A = Agree

and SA= Strongly Agree.

Statement SD|D|N|A|SA

Forests conversion has occurred mainly from natural vegetation to

agriculture

Crop cultivation has led to clearing of parts of the forest in Mount

Elgon

Level of income of the inhabitants has affected the forest cover in
the area since most inhabitants depend on forest products for their

livelihoods

The Forest provides charcoal and firewood for the inhabitants

The forest has medicinal plants which has helped our people and

animals

Mount Elgon Forest contribute directly and indirectly to the national
and local economies through revenue generation and wealth

creation

The community depends on the forest for timber and fencing poles

The revenues from tourism in the area has enabled the community

to access education and health services

The community has benefited from the forest since some

community members have been employed as forest guards
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Indicate other developmental activities that has enhanced livelihoods in the area

212



Section C: Settlements and sustainable livelihoods

Statement

SD

ub

SA

Due to settlements, construction of houses has led to forest

clearance leading to reduced rainfalls in the area

Due to the extreme weather conditions, agricultural productivity is
poor, pushing vulnerable farmers to exploit limited natural

resources from the forest

Due to shrinking land sizes the government allows limited

farming in the forest area reducing food insecurity

Livestock farmers are allowed to graze their animals within the

forest

Agricultural intensification in our area has reduced the demand on

forest resources while increasing agricultural productivity

The community depends on the forest for timber and fencing poles

Construction of roads to connect people living within the forest
and the rest has led to destruction of important medicinal plants

and cultural sites

Indicate other settlement activities that has affected livelihoods in the area
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Section D: Mining activities and Sustainable livelihoods

Statement

SD

SA

The forest has bush stones which are used by the community for

construction purposes

Sand harvesting in the region has led to land degradation affecting

agricultural lands negatively

Some inhabitants sell bush stones thus have enhanced livelihoods

Young people depend on sand sales for their livelihoods in Mount

Elgon Region

Mining activities has increased activities and infrastructure

development in Mount Elgon area

Schools and hospitals in the area have been developed as a result of

availability of construction materials from the forest

Quarrying in the area has displaced the rural community from their
lands causing the local people to lose both their homes and

agricultural lands

There have been changes in occupational preferences by individuals

in the area due to mining activities

Displacements and the loss of agricultural land has discouraged youth

participation in agriculture

Mining activities has affected the quality of water in the study area

Indicate how mining activities in your area have enhanced livelihoods
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Section E: Strategies for sustainable utilization of forest resources

Statement

SD

SA

Encouraging community participation in forest resource management

Planting new trees within the forest and in homesteads

Conducting Forest management outreach program

Community education on the importance of forests

Participation of community members in protection and provision of

information on illegal events

Through the introduction of payment for ecosystem services (PES)

Encouraging sharing of resources to benefit community members

Employing locals on available positions in forest service

Please indicate other interventions that can be used to have enhanced livelihoods

Sustainable livelihood Strategies

Statement

SD

ub

SA

The rural populace depend on Mount Elgon forest for vegetables and

fruits

The forest is a source of fuelwood and construction materials

The forest provides fodder for our livestock

The forest has cultural and ceremonial sites for the community
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The forest is a biodiversity conservation area thus attracting tourists

generating revenue for the government and the community

The forest is a source of several rivers thus providing the community

with fresh waters

The community has benefited from the forest since some schools and

dispensaries have been constructed in the area

The community harvests sand and obtains bush stones for construction

from the forest thus earning a livelihood
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Section F: Elements of Sustainable Livelihoods

Statement

SD

SA

Agricultural intensification in our area has reduced the demand on

natural resources while increasing agricultural productivity

Educational opportunities have decreased community dependency

on forest resources

Policies on timber harvesting is adhered by all community members

Charcoal burning has been reduced in the area

Cultural sites in the forest are still being used by the community

Water quality and quantity in the study area is sufficient for use

There is improved security in the area

Well-equipped Health care facilities are available in the area

The government and the community have constructed adequate

schools

There are adequate social amenities in the area
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APPENDIX I11: INTERVIEW GUIDE

Dear Participant,

| am a post graduate student pursuing a Doctor of Philosophy Degree programme in the
Institute of Development Studies, Kisii University. 1 am currently conducting research on
“Anthropogenic practices on the sustainability household livelihoods living in Mount
Elgon forest reserve area, Bungoma County, Kenya”.

I kindly request you to participate in this study. Your response to the items on the interview
guide will be treated with utmost confidentiality and will not be used for any other purposes
except this study. You may also request the researcher to inform you about the findings of this
study.

1. What are some of the resources that the community obtain from Mount Elgon Forest?

4. How does agricultural activities affect forest cover and its products/service?
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5. What influence does deforestation activities have on sustainable livelihoods of the

inhabitants along the forest?

6. How has settlement activities influenced sustainable livelihoods of the inhabitants along

Mount Elgon forest?

7. Do you carry out mining activities in the forest? If so which activities and how do they

influence your livelihoods?

8. In your own understanding what are the likely interventions for sustainable utilization of

forest resources for enhanced livelihoods in Mount Elgon Forest reserve?
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APPENDIX IV: FOCUS GROUP DISCUSSION

| am a post graduate student pursuing a Doctor of Philosophy Degree programme in the
Institute of Development Studies, Kisii University. | am currently conducting research on
“Anthropogenic practices on the sustainability household livelihoods living in Mount
Elgon forest reserve area, Bungoma County, Kenya”.

| kindly request you to participate in this study. Your response to the items on the interview
guide will be treated with utmost confidentiality and will not be used for any other purposes
except this study. You may also request the researcher to inform you about the findings of this
study.

Consent Process

Thank you for agreeing to participate. We are very interested to hear your valuable opinion on
how anthropogenic factors have influenced sustainable forest management on household’s

livelihoods

e The information you give us is completely confidential, and we will not associate your

name with anything you say in the focus group.

e Wewould like to tape the focus groups so that we can make sure to capture the thoughts,
opinions, and ideas we hear from the group. No names will be attached to the focus

groups and the tapes will be destroyed as soon as they are transcribed.

Every member of the focus group to first introduce him/herself

1. Let’s start the discussion by talking about what makes forest resources. What are some of
the resources you as an individual and community obtain from Mount Elgon Forest?

2. What effects do human developmental activities on forests and its products/services?

3. Does exploitation of forest resources affect your/community livelihoods? Elaborate

4. How does agricultural activities affect forest cover and its products/service?
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. What influence does deforestation activities have on sustainable livelihoods of the
inhabitants along the forest?

How has settlement activities influenced sustainable livelihoods of the inhabitants along
Mount Elgon forest?

Do you carry out mining activities in the forest? If so which activities and how do they
influence your livelihoods?

In your own understanding what are the likely interventions for sustainable utilization of

forest resources for enhanced livelihoods in Mount Elgon Forest reserve?
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APPENDIX V: MAP OF THE STUDY AREA
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Figure 1: Map of Mt. Elgon Sub — County showing wards as the study area.

Source: Moi University Department of Geography and Environmental Studies GIS Lab.
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APPEDIX VI: RESEACRH AUTHORIZATION LETTERS

KISII UNIVERSITY-ELDORET CAMPUS
OFFICE OF THE DEPUTY DIRECTOR ACADEMICS STUDENT AFFAIRS

Phone: 00723322557 P. 0. Box 6434- 30100

Email: directoreldoret@kisiiuniversity.ac.ke ELDORET - KENYA

REF: DAS12/60487/15
14" October, 2022
TO WHOMIT M v CONCERN,

Dear Sir/Madam,

RE: RESEARCH PERMIT FOR SIMIYU ROBERT KAKAI REG NO. DAS12/60487/15

The above subject : fers;

The above named is our bonafide student of Kisii University — Eldoret Campus pursuing a
Degree course in Doctor of Philosophy in Development Studies in the School of Arts & Social
Sciences.

He is working on his research titles “Anthropogenic Practices Influencing sustainable
Household’s Livelilioods of Inhabitants along Mount Elgon Forest Reserve, Bungoma
County, Kenya”, 7 partial fulfillments for the requirement of the Doctor of Philosophy
Doctorate

We are kindly requesting your office to provide him with the necessary assistance in data
collection and con:piction of her research,

Any assistance offred to the student will be highly appreciated. Please do not hesitate to call
the undersigned fo- iy verification.

Thank you.

Ndxl 3

= 14007 5y

Dr. Charles O "hD-0720986205
DEPUTY DIREC | ;2 — ACADEMIE STUDENT AFFAIRS
CO/jbo
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REPUBLIC OF KENYA

|

e -
THE PRESIDENCY
MINISTRY OF INTERIOR AND COORDINATION OF NATIONAL GOVERNMENT
Telephone: 055-30326. Office of the County Commissioner
Fax: 055-30326. P.O. Box 550-50200
E-mail: ccbungoma@yahoo.com BUNGOMA.

When replying please quote

REF:ADM.15/13/VOL.IV/16 26" October, 2022.

ALL DEPUTY COUNTY COMMISSIONERS,
BUNGOMA COUNTY.

RE: RESEARCH AUTHORIZATION

This is to inform you that Robert Simiyu Kakai of Kisii University has request
for authority to conduct research in Bungoma County on the topic
“Anthropogenic Practices Influencing Suitable Household’s Livelihoods of
Inhabits Along Mount Elgon Forest Reserve” for the period ending

22" QOctober, 2023.

Authority is hereby granted for the specific period as per research license
dated 22" October, 2022 License No. NACOSTI/P/22/21188 signed by General
Director, National Commission for Science, Technology and innovation.

Any assistance accorded to him in this pursuit would be highly appreciated by
this office.

et

%&6 | Buncoma |
Christine W. Chacha .

For: County Commissioner
BUNGOMA COUNTY.
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REPUBLIC OF KENYA

MINISTRY OF EDUCATION, SCIENCE AND TECHNOLOGY
State Department of Basic Education and Early childhood — Bungoma County

When Replying please quote County Director of Education
e-mail: bungomacde(@gmail.com P.0. Box 1620-50200
BUNGOMA

Ref No: BCE/DE/19/VOL.I111/27
Date: 16" November 2022

TO WHOM IT MAY CONCERN

RE: AUTHORITY TO CARRY OUT RESEARCH — MR. ROBERT SIMIYU KAKAI

NACOSTI/P/22/21188

This is to inform you that Mr. Robert Simiyu Kakai of Kisii University has been authorized to
conduct research on ‘Antropogenic Practices Influencing Sustainable Households
Livelihoods of Inhabitants along Mt. Elgon Forest Reserve Bungoma County’ for the
period ending 22" October 2023.

) 1\
[l

e e——
For: COU* 1§ PIRCCTOROF {i UCATIOM

BINGOMA
0,
ISTINE/OWINO Dath 8 W s
FOR COUNTY DIRECTOR OF EDUCATION _BUNGO

BUNGOMA COUNTY

CC: Sub County Director of Education
MT. ELGON SUB COUNTY

a
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APPENDIX VII: RESEARCH PERMIT
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