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CHAPTER 1: INTRODUCTION AND BACKGROUND

Forest ecosystem services (ES) are the benefits human populations benefit from the
ecosystems, and they are importance to human well-being (MEA, 2005). ES also play a vital
role in supporting local livelihoods (Nizam et al., 2019). The forests provide provisioning ES
such as firewood, water, food, sand, honey, and medicinal plants which are essential for the
survival and income of local communities. They also offer regulating services, including erosion
control, air quality, pollination, control of pest and diseases, and water purification, which
reduce disaster risk and sustain agriculture. Furthermore, forests contribute to cultural
services by supporting aesthetic value, spiritual, religious, and educational values, as well as
recreation and ecotourism. In addition, they provide supporting services such as nutrient

cycling and soil formation, which maintain ecosystem health (MEA, 2005).

Communities that rely heavily on forest for their livelihoods are often more vulnerable,
especially when resources become limited and scarce (Mamo et al., 2007). People who rely
significantly on forests for food, firewood, timber, and income are directly affected by policy
changes, deforestation, and climate change (Saalu et al., 2020). This reliance can also put
enormous pressure on forest ecosystems, as illegal logging, over harvesting and land
conversion to agricultural land increase to meet expanding demands (Bosch, 2021). As a
results, forest degradation reduces the availability of critical resources, creating a cycle where
declining forest health deepens vulnerability and poverty, making it difficult for communities

to adapt and sustain their livelihoods (Bonye et al., 2023).

Existing solutions aim to balancing livelihood needs with forest conservation while reducing
pressure on forest and vulnerability. Payment for Ecosystem Service (PES) provides economic
incentives to communities for protecting forests and maintaining service such as water
regulation, biodiversity, and carbon storage, thereby creating alternative income generating
sources (Sattler et al., 2013). Participatory forest management (PFM) involves local forest
communities in sustainable use of forest resources and decision making, reducing
overextraction and improving local stewardship (Tadesse et al., 2017). In addition, supportive
forest regulations and policies promotes reforestation, conservation, and the controlled use of
resources while recognizing community rights. Together, these approaches help ease pressure
on forests, create more sustainable and equitable livelihood opportunities, and enhance

resilience of forest dependent population (Angelsen et al., 2014).

A key challenge in addressing forest-based livelihoods is the fragmented understanding and

implementation of these existing solutions. Although these approaches are designed to
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balance livelihood needs with conservation and reduce pressure on forests and vulnerability,
they are often applied in isolation rather than integrated strategies. This results in limited
knowledge sharing, gaps in coordination, and inconsistent outcomes across communities and
regions. Consequently, the full potential of these solutions is not fully realized, weakening their
effectiveness in addressing the interconnected challenges of forest degradation, high
dependency, and socio-economic vulnerability. Existing literature often examines ES, policy
tools, and socio-economic factors in isolation, with limited integration of how these elements

shapes livelihood outcomes and resilience in forest dependent communities.

1.2 Conceptual framework

The thesis presents a socio-ecological systems conceptual framework in which forest
generate ES which is translated into livelihood outcomes shaped by interconnected processes.
The framework integrates the four pillars such as ES, socio-economic context, shocks, and
coping strategies, to demonstrate how they interact dynamically to determine both livelihoods

and human well-being.

The first pillar is the socio-economic factors as conditioning filters — the framework posits that
socio-economic context is not a static background but an active conditioner of how households

interact with the forest.

The second pillar is shock as the catalyst for forest dependency — a key innovation of this

conceptual model is the explicit integration of shocks and stressors.

The third pillar is pressure feedback loop (the resilience) — the framework conceptualizes
livelihood outcomes (well-being and resilience) as the direct result of the interaction between

ES use, livelihood strategies and coping mechanism.

The fourth pillar is advancing socio-ecological livelihood systems - by integrating these
elements, the thesis advances a socio-ecological understanding that resilience is not just an

ecological property but a household-level dynamic.
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Figure1: Socio-ecological conceptual framework

1.3 Research aim and questions.

The aim of this thesis is to analyse how ES, socio-economic factors, and institutional
mechanisms interact to shape livelihood outcomes and resilience in forest-dependent

communities.

The research question is: How do ES, socio-economic factors, and institutional mechanisms

interact to shape livelihood outcomes and resilience in forest dependent communities?

11
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To address this research question, the objective of the thesis are as follows:

1. To carry out extensive literature review of the socio-ecological system understanding.

2. Todetermine the factors affecting the success of Payment of Ecosystem Services (PES)
as a policy instrument to improve livelihood.

3. To analyse how socio-economic context shape ecological systems for improving PFM
and ensuring mutual benefits for both the forest and the community.

4. To investigates how socio-economic factors influence the ecological system
acknowledgment among communities living around Kakamega Forest.

5. To explore the feedback to forest systems to KFE across the socio-economic factors.

6. To investigates households coping strategies and how socio-economic factors and

their interactions influence coping strategies in face of multiple and overlapping shocks.

1.4 Research design and analytical logic

Each aspect of the conceptual framework is analysed through one study as follows:

1.

Literature review of the system understanding: This study presents a comprehensive
review to identify research gaps using ROSES framework, laying the groundwork for the
thesis research. It identifies knowledge gaps through the lens of key elements of
sustainable livelihood framework, and the research methods utilized in the identified case
studies.

PES models as policy tools: This study presents a critical analysis of PES across three East
African countries through a comparative approach. It highlights the key elements of the
PES models that affect the success of PES model. The study provides a useful benchmark
for decision makers on PES performance, and the model presented may serve as a tool for
improving livelihoods and supporting the achievement of sustainable development goals.
ES perception on access and valuation: This study identifies the ES utilized by the local
community in KFE, along with their associated contribution to well-being, their perceived
importance, and the land uses that support the ES flows, disaggregated by socio-economic
factors. The study also highlights the importance of management strategies that
incorporate diverse community perspectives and promote the equitable and sustainable
use of forest resources.

Socio-economic factors differentiation: This study examines how human/social capital,
spatial/institutional access, and economic capital influence the acknowledgement of the
forest ES. It employs descriptive statistics and binary logistic regression for analysis.
Additionally, the study identifies critical areas for intervention, including livelihood

enhancement.

12
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5. Socio-ecological system pressures and threats: This study explores perceived changes in
ES, forest condition, and the significance of threats to Kakamega forest, as well as the
challenges faced by local communities across different socio-economic groups.
Additionally, it provides valuable policy insights on community outreach, agricultural
practices, forest harvesting, and the monitoring of PFM.

6. Shocks coping mechanisms: This study investigates the types of shocks experienced by
the KFE local communities, the coping strategies they employ, and the how the socio-
economic characteristics and their interactions influence the choice of these strategies.
Regression models are used in the analysis. Additionally, the study demonstrates the
importance of forest resources as a safety net and highlights the need for enhanced forest
governance to avoid poverty traps and foster community resilience.

All taken together, these components offer a comprehensive analysis of the ES-livelihood

systems and its effects on livelihood improvement.

1.5 Methodological approach

Doctoral research employed a mixed methods approach, integrating both qualitative and
quantitative research methods to capture the complexity of both human experience and
measurable outcomes. Qualitative research approaches seek to explore and explain social
phenomena by examining participants' experiences, perceptions, and the meaning they place
on various aspects of their lives. These approaches emphasize context and rely on descriptive

patterns, data, and themes identified by the researcher (Creswell, 2009; Patricia, 2014).

While quantitative research is a systematic approach used to quantify variables and generalize
results. Its primary objective is to establish relationships and predict outcomes through
statistical analysis (Creswell, 2009). Qualitative research methods, particularly statistical

analyses, are crucial for validating hypothesis.
The qualitative methods utilized in data collection included the following:

Focus group discussions (FDG) — This method was used to identified the types of ES utilized
by the local communities, the reason for their preference, the land use practices supporting
the ES flow, use of the identified ES, threats facing KFE, challenges faced by the local
communities, shocks experienced by the community, and coping strategies employed to
identified shocks. The FGD was conducted in three research locations in KFE, each consisting

of 8-10 participants selected purposively.

Key Informant Interviews (Klls) =The KllIs covered similar aspects addressed in the FGDs. Their

main aim was to add and verify the aspects derived from the FGDs. The participants included

13
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participants with specialized knowledge and experience relevant in the research area. The

outcome also informed the household survey.

Wealth ranking focus groups — The approach was utilized to identify KFE socio-economic
indicators to classify households. The approach uses community knowledge to gain a better
understanding of socio-economic processes that traditional quantitative metrics, such as
asset and income evaluations, may overlook. The focus groups were conducted in each
research location and included five participants chosen through snowball sampling, such as

local leaders, senior community members, and CFA executives.

Household survey — The questionnaire for the survey was based on data from Kll and FGD. The
questionnaire was pretested by CFA members to identify any potential issues, such as
misinterpretation and time requirement. Testing concluded when no further issue was
identified. The questionnaire consisted of four sections: (1) profile of the respondents. (2)
wealth and income of the households. (3) shocks experienced, (4) benefits obtained from the

forest, as well as threats and pressures affecting socio-ecological systems.

Prior to the data collection, ethical approval was obtained from the university. Participants
were informed about the objectives of the study, their right to withdraw at any time without

any consequences, and the confidentiality of their responses.

1.6 Case study justification.

KFE provides an ideal case study to analyze the interaction between ES, livelihood strategies,
and socio-economic factors within the proposed socio-ecological framework (see figure 2).
KFE is located in the western part of Kenya (34°52' E; 0°19 N), with a total protected area of
133km? comprising of grasslands, bushland, near natural forest, and tea plantation at the

forest edge (Mitchell et al., 2009).

14
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Figure 2: Study area map.

KFE is distinguished by its high dependence on forest resources for both income and
subsistence needs, making the forest ES central to local livelihoods (Saalu et al.,, 2020).
Similarly, differences in the socio-economic profiles of household, shaped by constraints and
capacities. The complexity of governance — particularly the coexistence of approaches such as
PFM and PES - further allows assessment of how institutional arrangements mediate access

to, and benefit from, ES.

Furthermore, the regions exposure to economic and environmental shocks, such as inflation
and climate variability, makes it possible to examine how adaptation strategies and resilience
are shaped within ES-livelihood system. Together, these key features make KFE a critical case
study for applying the socio-ecological framework to understand how social, ecological, and

institutional dynamics interact to affect livelihood outcomes.

1.7 Structure of the theses

The PhD thesis is structured into manuscript-format chapters, each focusing on a distinct

subject as follows:

Chapter 2: Knowledge base — provide knowledge gaps in system understanding that was

utilized in the thesis.

Chapter 3: Policy tools (PES) — assessed a combination of factors that contributes to PES

success, which is crucial for improved livelihood outcomes.

15
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Chapter 4-5: ES perception and socio-economic factors — identified key socio-economic

factors shaping ES perception, access, utilization, land use decisions, and livelihood strategies

Chapter 6: Threats and pressure — recognize the feedback to forest system such as perceived

threats and pressures on conservation.

Chapter 7: Coping strategies — assess the response to shocks and the influence of socio-

economic factors on choice of coping strategies to shocks.

Chapter 8: Synthesis and contribution — connection of results across chapters and original

research contribution.

Each chapter contributes to specific aspects of the socio-ecological conceptual framework in

figure 1.

16
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CHAPTER 2: KNOWLEDGE BASE - PROVIDE KNOWLEDGE GAPS IN SYSTEM
UNDERSTANDING THAT WAS UTILIZED IN THE THESIS.

1.1 Materials and Methods

The aim of the chapter was to identify the research gaps in the area of the relationships
between local communities and KFE. Whereby the chapter present the relevant country and
local context to identify knowledge gaps, identify topics approached in the literature relative

to the relationship between local communities and ES.

The Web of Science data base (https:/www.webofscience.com/) was used to derive peer

reviewed articles between 2013-2023 containing the terms “ecosystem services” and “local
community” in the abstract, title or keywords. Google scholar data base

(https:/scholar.google.com/) was also used to search for articles containing our keywords in

the title. To obtain our target articles we used Reporting standards for Systematic Evidence
Syntheses (ROSES). ROSES is a flow diagram and proforma used in a systematic review and
maps in the field of environmental management and conservation (Haddaway et al., 2018).
The criterion used to exclude the research article are shown in figure 3. The case studies were
categorized using spatial scale (Global, Other, Africa, Kenya, Kakamega), then Scoones et al
(Scoones, 1998) key element of livelihood framework was used to disaggregate further the
case studies to derive a count of element of SLF and determine the frequency. Similarly, the
research methods utilised in these identified case studies was divided into nine categories,

then a count of each method was done to determine the frequency.

17
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Figure 3: ROSES structure employed to retrieve the analysed research articles.

1.2 Results and conclusion

The results identified 6 thematic areas of critical knowledge gaps main research gaps in KFE.
The first, on forest dependency and income, no studies have examined the income levels and
forest reliance across wealth groups in KFE, nor the socio-economic and demographic factors
influencing dependency between the wealth categories. Second, regarding shocks, safety nets
and season gap filling, it remains unknown whether KFE functions as a safety nets net during
shocks or serves as a seasonal income gap filler, including how livelihood strategies shift
before and after shocks and what insurance mechanisms are available to households. Third,
on ES perception and land use supporting flow of ES and well-being, there is a gap in
understanding importance, relative benefits across all household choices across wealth
groups in KFE, including which land use types of best support well-being and how land
ownership shapes these preferences. Fourth, concerns local communities and PES
implementation in the East African context remain poorly defined, limiting policy guidance on

PES design and its livelihood benefits for local communities. Fifth, landscape change,

18



Universitatea
Transilvania
din Brasov

landscape use, and climate change, KFE lacks studies on how households respond to climate-
induced natural disasters, particularly regarding livelihood diversification strategies such as
labour emigration, off-farm enterprises, and agricultural adaptation during drought periods.
Sixth, regarding the ES and forest management, two gaps persist i.e. the effectiveness of
governance institutions (KFS and KWS) in implementing their forest management mandate,
and the differential livelihood impacts on participants versus nonparticipants in PFM within
KFE. While regarding the methodology utilized, majority of the case studies utilized interviews

the most flowed by regression analysis, and GIS analysis.

The identified knowledge gaps were used to enable a better understanding of the relationship
between ES and the local community. From this knowledge gaps we can form tools that can
be used to improve the livelihood of local communities, thus reducing dependency on the
forest ecosystem. The perception of the local communities is equally important in design of
the management of KFE. Based on the identified research methods utilized in the case studies,

the research established a tentative methodological framework utilized throughout the thesis.
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CHAPTER 3: POLICY TOOLS (PES) — ASSESSED A COMBINATION OF FACTORS THAT
CONTRIBUTES TO PES SUCCESS, WHICH IS CRUCIAL FOR IMPROVED LIVELIHOOD
OUTCOMES.

3.1 Introduction

The concept of PES emerged to bridge environmental and social sciences, highlighting the
societal benefits of nature to address the growing crisis of biodiversity loss (Ehrlich & Ehrlich,
1981). Because many of these vital services exist outside traditional markets, PES have
evolved as an incentive-based, modern alternative to conventional government “command
and control” regulations (Kemkes et al., 2010). While PES was initially designed for developing
countries to integrate conservation with poverty reduction, it faces ongoing criticism regarding
technical implementation and ethical pricing (Muradian et al., 2010). This study focuses on
three East African regions (Kenya, Uganda, Tanzania) where underfunded institutions often
struggle with conservation. By analysing 25 forest-based case studies through a framework
of interconnected environmental and social criteria, the research seeks to identify the specific
factors that determine where PES is unsuccessful, partially successful, and successful in a

developing nations context.

3.2 Methods

The primary data was collected using closed ended questionnaire sent to the partners that
implemented the PES success schemes in the region. The questionnaire contained
questionnaires that determined the expert's perception on criterion influencing PES success

(Table 1), using Likert scale to evaluate respondents’ perception.

Table 1. Criteria used to analyse PES cases in Kenya. Uganda and Tanzania (Grima et al.,, 2016)

Criteria Option

1.Scale

Spatial Regional, National, Local

Temporal Short term. Mid-term. Long term

2.Ecosystem service traded Carbon, Water, Landscape,
Biodiversity, Bundled

3.Transaction types In-kind, Cash, both cash and In-kind
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4.Actors involved

Buyer Public, Private, both public and private
Seller Public, Private
Intermediaries Yes, no

The secondary data was collected from using computerized searches in January 2023 through
Science Direct and Google Scholar search engines. PES implementation, PES, PES case study,
PES report, and PES project were among the searched phrases in the title, abstract, or
keywords, and anywhere in the text. Using filters to identify case studies since 1993 and peer-
reviewed papers. Additionally, grey literature from the donors and implementing partners from
the website was used as a data source. Finally, 25 case studies settle upon after filters and

verifications.

3.2 Results

Out of 25 PES case studies, 13 were categorized as successful, 10 classified as partially
successful, and 2 were classified as unsuccessful. Table 2 below indicates the analyzed PES

schemes derived from the secondary data.

Table 2. Analyzed PES schemes classification.

Criteria Option N | F**( | Success | Partiall | Un % % Un
* 1 %) ful y success | Success | success
success | ful ful ful
ful
Ecosystem | Biodiver |7 |28 |4 3 0 57 0
services sity
bein
8 Landsca |2 |8 1 1 0 50 0
traded
pe
Water 2 |8 1 1 0 50 0
Carbon 1 140 4 4 2 40 20
0
Bundled | 4 |16 3 1 0 75 0
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Scale National 8 1 0 50 0
Spatial
Regional 52 4 1 62 8
Local 40 5 1 40 10
Temporal | Long- 12 0 0 100 0
term:>3
O years
Mid- 36 4 1 4L 11
term:10
-30
years
Short- 52 6 1 46 8
term:
<10
years
Transactio | Cash 20 2 2 20 40
n types
In Kind 48 5 0 58 0
Cash and 32 3 0 63 0
In Kind
Actors Private 60 6 0 60 0
involved
Buyer :
Public 16 2 0 50 0
Public 24 2 2 33 33
and
Private
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Seller Private 1 | 44 3 6 2 27 18
1
Public 1 | 56 10 4 0 71 0
A
Intermedia | Yes 1176 10 7 2 53 11
ries 9
No 6 | 24 3 3 0 50 0

The primary data utilized in this chapter were 16 respondents: 11 from Kenya, 2 from Uganda,
and 3 from Tanzania. Regarding the traded ES, there was a contrast in the perception of which
ES traded would be more successful. Carbon had the highest level of perception at 4.1 out 5,
contrasting to our secondary data analysis. Regarding the spatial and temporal scale there
was alignment in the perception data with our secondary data analysis both indicating
regionally and long term implemented PES would be more successful with a 4.0 out of 5, and
4.13 out 5 respectively. Similarly, there aligned in the secondary and primary analysis regarding
transaction type where cash and in-kind transaction type perception had a 3.9 out 5.
Regarding the actors, PES implementation had a perception of being more successful it had

intermediaries 4.4 out of 5, which aligned with the secondary data analysis.

3.2 Conclusion

The for a successful PES, there should be bundled ES traded, with middle to long term
regionally implementation, with use of cash and in-kind transaction type involving private
buyer and public seller of ES. These criteria are crucial for policy makers for PES design and
implementation, creating a premise for improved sustainable management of sustainable

resources and enhancing improved poverty alleviation in the region.
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CHAPTER FOUR: ES PERCEPTION AND SOCIO-ECONOMIC FACTORS - KEY SOCIO-
ECONOMIC FACTORS SHAPING ES PERCEPTION, ACCESS, UTILIZATION, AND LAND USE
DECISION.

4.1 Introduction

Forest ecosystems provide a wide range of ES i.e. provisioning, regulating, supporting, and
cultural. They are fundamental to human well-being and economic development, yet how
communities’ access, use, and perceive these services differ significantly across socio-
economic factors (Plieninger et al., 2013). Key factors such as age, wealth, gender, and land
use patterns shape both utilization of provisioning ES and perception of their importance, yet
these dimensions remain underexplored in existing research. Local community perceptions are
frequently overlooked in forest management strategies, leading to inequitable outcomes and
management conflicts (Ahammad et al., 2023). This study focuses on Kenya's Kakamega
Forest Ecosystem the country’s last Guineo-Congolian rainforest (see figure 4), managed
under a participatory forest management model. To examine how diverse socio-economic
groups recognize, perceive, and utilize forest ES, and how land-use preferences vary across
these groups, with the goal of informing more equitable and sustainable forest management

strategies.

4.2 Method and results

The data was collected using FGD, KIlI, household survey, and wealth ranking focus groups
(section 1.5) to capture the ES community benefit from, reason for preference, land use
supporting ES, the use of provisioning ES, and the socio-economic profile of the respondents.
A one-way ANOVA was used to to determine if there was significant difference in ranking of
importance of the acknowledged ES in Likert scale. The Kruskal-Wallis test assessed wealth-
based differences in provisioning ES use and land use supporting ES flow. While Mann—
Whitney U test was employed to assess gender differences in the perceived importance of
each ES. A chi-square test was used to examine the difference in the use of provisioning ES

and land use across four age categories.
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Beekeeping 22%
Income generating activities (IGA's) 24%
Poles 28%
Pollination 32%
PELIS 33%
Sand provision 35%
Recreation 36%
Charcoal 43%
Spiritual and religious value 45%
Flood protection 52%
Water 52%
Environmetal education 54%

Climate regulation 55%
Habitat of wildlife 57%

Air quality 57%

Medicinal plants 64%
Food 68%
Grazing grass 68%
Rainfall attraction 79%
Firewood 86%

»

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 4: Frequency of the acknowledged ES among respondents (N = 453)

Firewood was the most acknowledged ES derived from KFE (see figure 4). With surprising low
acknowledgement for IGA and beekeeping, indicating training requirements and CFA

membership fee problems.

From the Figure 5. We can see that firewood had the highest importance rank among the
respondents, with significant difference between the rich and middle-income households and
also between the rich and the poor households. No significant difference was observed for age
categories and gender. This indicates the nuance importance wealth places on households’
capacity to derive forest resources. There was significant difference in the between the male
and the female households regarding beekeeping where more of the male households

acknowledged more of this benefit.

Regarding the use of the ES, ten provisioning ES was analysed across wealth, age, and gender
categories of the ES. Firewood, medicinal plants, and water emerged as the most widely used
resources overall for domestic purposes, while PELIS products (maize and beans), firewood,
and sand dominated commercial use. Wealth status significantly influenced resource
utilization; middle-income households generally exhibited the highest reliance on domestic
provisions like firewood, charcoal, and sand, whereas rich households favoured commercial

PELIS products, and poor households uniquely led commercial medicinal use.
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Water b 1.55 | 2.64 2.31

Spiritual and religious value (w)b 1.05 B 1.9 1.72
Air quality (w) 3.93 [ [ R 3.31 3.54
Environmental education b 3.11 236 2.21 2.41
Beekeeping (w) 1.15 116 0.76 0.92

Climate regulation 2.68 [ e 2.08 2.29

Sand provision (w) 1.21 184 1.13 1.31
Wildlife habitat (w)ab 3.46 | 2.21 2.42
Flood protection b 2.83 [ | 1.96 2.16
Pollination (w) 1.69 [ e | 1.02 1.26

Charcoal (w) 2.17 18 1.57 1.74
Poles (w) 1.14 S 164 0.98 1.16

IGA’s 1.18 099 0.92 0.98

Recreation 1.32 176 1.42 1.48

Rainfall (w) 4.07 369 3.45 3.62
PELIS (w) 1.96 R T  E 1.3 1.52

Food 2.75 | 3.09 3.06

Medicinal plants 2.74 [ R— 2.72 2.74

Grazing grass (wW)c 3.36 338 2.62(2.1) 2.93

Firewood (w)ab 2.74 426 4 3.82

Rich households (n = 84) m Middle wealth households (n = 105) Poor households (n =264) Total (n =453)

Figure 5: Perceived importance of acknowledged ES across the wealth categories. a — indicates
a significant difference between rich and middle household, b — indicates a significant
difference between rich and the poor households and c — indicates a significant difference
between the middle and the poor households at p < 0.05. (w) — denotes welch ANOVA. The

length of each wealth group section corresponds to the proportion of perception responses.

Demographic analysis revealed that middle-aged respondents (36-48 years) accounted for
the highest domestic and commercial acknowledgment of ES. furthermore, while men
recognized a broader variety of domestic resources than women, commercial resource
acknowledgement remained evenly distributed across genders, with distinct preferences

emerging only for grazing grass (domestic) and beekeeping (commercial).

Analysis of land use and ES across wealth, age, and gender categories revealed notable
patterns in how different socio-economic groups recognize the contributions of various land
uses. Natural forests were the most broadly valued land use across all groups, particularly for
regulating, supporting, and cultural ES, while rich households showed the highest overall

acknowledgement across land use types. PELIS and planted forests were more prominently
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recognized by middle- and low-income households for provisioning and regulating ES. Across
age groups, the 36-48 cohort demonstrated the broadest recognition of natural forest and
PELIS land uses, while the oldest groups (49-80) most frequently acknowledged planted
forest, and the youngest (18-26) placed greater emphasis on owned land and natural forest
for cultural and regulating ES. Gender differences were also evident, with male respondents
consistently reporting higher acknowledgment of natural forest, planted forest, and owned
land across nearly all ES categories, while female respondents most distinctly recognized
PELIS land use for provisioning ES and planted forest for supporting ES. Significant differences
across groups were most pronounced for natural forest-linked ES, underscoring the
importance of accounting for socio-economic diversity in participatory forest management

planning.
4.2 Conclusion

The finding demonstrated that communities have varying levels of recognition regarding the
ES provided by the KFE. Interestingly, young adults aged 18-26 placed the greater value on
cultural and regulating ES, while middle-come households valued provisioning ES the most.
Additionally, older, wealthier groups would place greater value on ES supporting land-use
preferences. The research offered policy recommendations such as quota-based allocation
system that prioritizes poorer households with young adults, combined with agricultural
extension services, could enhance land management efficiency and promote more equitable
access. \/alue addition to and sustainable harvesting for medicinal plants and honey.
affirmative action to curb elite capture indicated by most benefits being acknowledged by rich

and middle-income households.
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CHAPTER FIVE: ES PERCEPTION AND SOCIO-ECONOMIC FACTORS - KEY SOCIO-ECONOMIC
FACTORS SHAPING ES PERCEPTION AND LIVELIHOOD STRATEGIES.

5.1 Introduction

Forest ES are vital to human well-being, and community perception of these services plays a
central role in shaping conservation behavior and informing effective forest management
(Wangchuk et al, 2021). Socio-economic characteristics such as income, age, gender,
education, land ownership, and CFA membership significantly influence how communities
recognize and value ES, yet most existing studies examine these factors in isolation and focus
on single ES categories, leaving considerable knowledge gaps. Notably, the growing
phenomenon of labor migration and its effects on ES perception remains underexplored in
rural African contexts. The KFE in western Kenya presents a particularly relevant and complex
case, where population pressure, an electric fence installation, a national charcoal ban, and
uneven benefit distribution within CFA have collectively reshaped local ES access and use
patterns. Against this backdrop, this study investigates how a range of socio-economic factors
influence ES acknowledgment among communities surrounding Kakamega Forest, with the
dual aim of identifying which services communities recognize and understanding what drives

variation in that recognition across all four ES categories.

5.2 Method and results

FGD, KIl, and household survey were used to collect data about the ES acknowledged and
respondent socio-demographic information. Binary logistic regression in SPSS was used to

assess the impact of various socio-economic factors on the likelihood of acknowledging ES.
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Figure 6. Factors influencing ES acknowledgement.

The findings demonstrate that ES acknowledgement among households surrounding
Kakamega Forest is strongly shaped by socio-economic characteristics, with considerable
variation across provisioning, regulating, supporting, and cultural ecosystem services.
Provisioning services were the most recognized, particularly firewood, food, and grazing
resources, reflecting households’ direct dependence on forest resources for subsistence and
livelihoods. In contrast, services that could enhance long-term economic resilience, such as
beekeeping, PELIS, and income-generating activities, were less acknowledged, suggesting
potential inequalities in resource access and the influence of elite capture within CFAs. Among
the socio-economic factors examined, CFA membership, length of residence, education level,
land ownership, and labor migration emerged as the most influential predictors of ES
acknowledgement (see figure 6). CFA membership generally enhanced recognition of
provisioning services but had limited influence on regulating, supporting, and cultural services,
indicating a governance focus primarily centered on economic benefits rather than broader
ecosystem functions. Education strongly increased awareness of regulating services, while
longer residence promoted the recognition of cultural and supporting services through
accumulated ecological knowledge and stronger social ties. Conversely, labor migration tended
to reduce acknowledgement of provisioning, regulating, and cultural services by weakening

households’ dependence on and engagement with forest resources, although it also improved
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access to educational opportunities through remittances. Overall, the findings highlight the
complex interplay between livelihoods, governance structures, and socio-economic
inequalities in shaping ecosystem service perceptions, underscoring the need for more
inclusive and equitable forest governance approaches that broaden community awareness
beyond provisioning services and strengthen the recognition of the full spectrum of ecosystem

benefits essential for long-term sustainability.

5.3 Conclusion

This chapter examined the relationship between ES and local communities in the Kakamega
Forest Ecosystem to support improved PFM. The findings show that ES acknowledgement is
strongly influenced by socio-economic factors, particularly CFA membership, length of
residence, education, labor migration, and land ownership. Firewood, rainfall attraction, air
quality, and wildlife habitat were the most recognized provisioning, supporting, regulating, and
cultural ecosystem services, respectively, reflecting the multiple ways communities depend on
forests for their livelihoods and well-being. While CFA membership mainly influenced
provisioning services, education enhanced the recognition of regulating services, and longer
residence strengthened awareness of cultural and supporting services through accumulated
ecological knowledge. The study also highlights the dual role of labor migration, which may
weaken traditional ecological knowledge while supporting educational opportunities through
remittances. These findings emphasize the need for inclusive forest governance that
recognizes both tangible and intangible ecosystem benefits. Promoting nature-based
enterprises, preserving cultural heritage, and strengthening community outreach programs
could enhance sustainable forest stewardship and support broader conservation and social

equity goals.
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CHAPTER SIX: THREATS AND PRESSURE - RECOGNIZE THE FEEDBACK TO FOREST SYSTEM
SUCH AS PERCEIVED THREATS AND PRESSURES ON CONSERVATION.

6.1 Introduction

This chapter highlights the importance of understanding local community perspectives to
improve PFM and the sustainable use of ES in the KFE. Forests provide essential provisioning,
regulating, supporting, and cultural services that underpin local livelihoods and well-being,
making community involvement crucial for effective forest governance (Yami & Mekuria,
2022). Although PFM through CFAs has strengthened local participation and decentralized
forest management in Kenya, challenges such as elite capture, limited inclusivity, increasing
population pressure, and policy changes continue to constrain its effectiveness (Ongugo,
2007). Existing studies have largely overlooked how socio-economic differences shape local
perceptions of forest conditions, threats, and ecosystem service provision. This research
addresses this gap by examining how household wealth influences perceptions of changes in
ecosystem services, forest conditions, threats, and community challenges. By recognizing the
diverse experiences and priorities of local communities, the study provides evidence to support
more inclusive, equitable, and context-specific forest policies that strengthen community
ownership, improve decision-making processes, and promote sustainable forest management

in Kakamega Forest and similar forest-dependent regions.

6.2 Method and results

Data from this chapter was collected using FGD, Kll, wealth ranking focus groups, and
household survey. The data collected included a comprehensive list of what the participants
see as threats to KFE, what are the benefits (ES) derived from KFE, as well as a list of the
challenges the FGD participants identify as being faced by local forest communities. A one-
way ANOVA was used to assess the relative importance of threats to the forest and challenges
faced by local communities across the wealth categories. Additionally, A correlation matrix was
also generated to determine the correlation between perceptions of ES changes and the forest

conditions in the KFE across the wealth categories.
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Flash floods 2.87(1.3) 3.03(1.2) 3.02(1.2) 2.99(1.3)
CFA/community members blamed for non-members infringes. B 2.33(1.1) 2.65(1.2) 2.78(1.2) 2.66(1.2)
Harvesting rights given to non-local community members. 3.62(1.4) 3.83(1.4) 3.94(1.3) 3.86(1.4)
Conflicts between CFA/community members and KFS. (W) 2.92(1.1) 2.91(1.5) 3.15(1.3) 3.05(1.3)
Incidents of sexual violence against women in forest. (W) B 2.94(1.3) 3.22(1.4) 3.39(1.4) 3.27(1.4)
Prohibition of planting maize on PELIS. 3.63(1.4) 3.88(1.2) 3.64(1.3) 3.69(1.3)
Long waiting time to sign PFM contract. B 3.04(1.3) 2.7(1.3) 2.59(1.2) 2.7(1.2)
Crop failure on PELIS. 2.63(1.2) 2.5(1.2) 2.64(1.1) 2.6(1.2)
No benefit sharing. BC 2.44(1.2) 2.67(1.3) 3.08(1.3) 2.86(1.3)
Fee on forest use. ABC 2.4(1.3) 2.9(1.5) 3.37(1.4) 3.08(1.5)
Fence. (W) B 2.56(1.6) 2.99(1.7) 3.3(1.6) 3.09(1.6)

Rich households (n = 84) Middle wealth households (n = 105) Poor households (n =264) Total (453)

Figure 7: Perception of the challenges faced by local communities across the wealth categories
(Numbers outside of the brackets are the means, while numbers inside the bracket indicate
the standard deviation. A denotes a significant difference between rich and middle households,
B denotes a significant difference between rich and poor households, and C denotes a
significant difference between the middle and the poor households, at p < 0.05. (W) indicates

performance of the Welch one-way ANOVA test).

This chapter demonstrates that wealth significantly shapes local perceptions of ES, forest
conditions, threats, and community challenges within the KFE, although these relationships
are often nuanced and context dependent. Wealthier households generally perceived ES
provision and forest conditions as unchanged, reflecting their lower dependence on forest
resources and greater access to alternative livelihoods and services. In contrast, poorer
households were more sensitive to changes in ES and forest conditions due to their direct
reliance on forest resources for subsistence, while middle-income households occupied an
intermediate position, exhibiting mixed perceptions. Education, income, and land ownership
also influenced perceptions by affecting environmental awareness, livelihood diversification,
and dependence on forest resources. Across all wealth categories, illegal logging,
overpopulation, climate change, invasive species, unsustainable harvesting of non-timber
forest products, and limited conservation awareness were identified as major threats to KFE,
with wealthier households generally expressing higher levels of concern due to greater
awareness and longer-term perspectives on environmental change. The study also revealed
substantial socio-economic disparities in the challenges experienced by local communities.

Poorer households were disproportionately affected by forest access restrictions, unequal
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benefit sharing, sexual violence risks, and flooding, whereas wealthier households were better
positioned to absorb these impacts. Delays in signing PFM agreements, restrictions on maize
cultivation under the PELIS program, conflicts between CFAs and the KFS, and the allocation
of harvesting rights to non-local actors emerged as key governance concerns. Overall, the
findings highlight the importance of incorporating wealth-based differences into forest
governance and policy design to ensure more inclusive, equitable, and effective participatory
forest management strategies that address the diverse needs and vulnerabilities of local

communities.

6.3 Conclusion

This chapter explored how socioeconomic status shapes local community perceptions
regarding ES, forest conditions, threats, and challenges within KFE. While the local community
generally perceived an improvement in forest conditions across all wealth groups, disparities
emerged in resource accessibility and threat sensitivity. Wealthier and more educated
households, who owned larger plots of land, tended to perceive stable or increased ES
provision. Conversely, poorer households reported a decline in ES provision despite noticing
improved forest conditions, highlighting severe barriers to resource access, a challenge further
exacerbated by the unequal socioeconomic constraints imposed by conservation measures
like electric fencing. Furthermore, while middle-income groups relied heavily on forest grazing
and underestimated its ecological threat, wealthy households engaged in economic activities
that drove degradation. To mitigate these competing interests between biodiversity
conservation and community livelihoods, the chapter emphasizes the need for wealth-
sensitive policies, enhance community outreach, the promotion of alternative buffer crops to

prevent crop failure, and stronger institutional monitoring of PFM.
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CHAPTER SEVEN: COPING STRATEGIES — ASSESS THE RESPONSE TO SHOCKS AND THE
INFLUENCE OF SOCIO-ECONOMIC FACTORS ON CHOICE OF COPING STRATEGIES TO
SHOCKS.

7.1 Introduction

Rural communities in developing countries are highly vulnerable to shocks unexpected events
that disrupt livelihoods and well-being due to their limited resources and adaptive capacity
(Ellis, 2000; Scoones, 1998). These shocks can be classified as /diosyncratic, affecting
individual households (e.g., illness, death, unemployment, asset loss, wildlife predation, or
costly social ceremonies), or covariate, impacting entire communities or regions (Paumgarten
etal.,, 2020). To cope with the shocks, the strategies are categorized into reactive (ex-post)and
preventive (ex-ante) (Abid et al., 2020). This chapter focus on reactive strategies which we
broadly categorized into assistance, costly, consumption reduction, non-costly, forest harvest,
and productive asset sale strategy. While socio-economic characteristics play a critical role in
shaping how forest-dependent households cope with shocks, as they influence access to
resources, information, and opportunities (Gao & Mills, 2018; Paumgarten & Shackleton,
2011). Factors such as wealth, education, household size, gender, age, and social capital
determine the range and effectiveness of coping strategies. Despite extensive research on
shocks and coping mechanisms, few studies have examined how socio-economic factors
interact to shape coping strategies under multiple, compounding shocks. This study addresses
this gap by investigating rural households in the KFE, exploring how they respond to diverse

shocks and how their socio-economic characteristics influence their adaptive strategies.

7.2 Method and results

The data was collected using FGD, Kll, wealth ranking focus group, and household survey. The
data collected the types of shocks experienced by households over the previous two years and
to examine the coping strategies adopted in response to these shocks. Chi-square tests
assessed differences in shock acknowledgment between CFA members and non-members,
and between male- and female-headed households, with statistical significance set at p <
0.05. For analyses involving wealth categories, one-way Analysis of Variance (ANOVA) tested
for significant differences between groups. Since households often employed multiple coping
strategies in response to a single shock, Poisson regression was used to estimate the
likelihood of adopting each coping strategy category in relation to specific shocks. Poisson

regression was also applied to assess the influence of socio-economic factors on the likelihood
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of adopting each coping strategy category. If overdispersion was detected (p < 0.05), models

were re-estimated using Negative Binomial regression with a log-link function.

An analysis of 453 surveyed households and 46 interviewees in forest-adjacent communities
revealed that economic distress was the most prevalent shock (79.9%), driven by high inflation,
rising fuel prices, and stagnating incomes. Other frequent shocks included illness (49.7%),
death (38%), and unemployment (29.1%). The perception and impact of these shocks varied
significantly across socio-economic strata: poor households were more susceptible to illness,
middle-income groups were better buffered against economic distress, and rich households
reported higher rates of animal disease outbreaks due to greater livestock ownership.
Additionally, CFA members reported lower levels of illness and unemployment than non-
members, likely due to income diversification from forest enterprises and access to traditional
medicine, though they faced higher rates of wildlife predation near forest boundaries. Gender
also played a distinct role, with female-headed households showing greater vulnerability to
flooding, while male-headed households were heavily affected by animal disease outbreaks

due to their primary role in livestock management.
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Figure 8: Household self-identified shocks and choice of coping strategies.

In response to these shocks, 78% of affected households turned to forest harvesting as an ex-

post coping mechanism, acting as a reactive insurance buffer that was especially common

among female-headed households and larger families. For income-related shocks like

economic distress and unemployment, households frequently resorted to consumption

reduction (see figure 8). When managing more severe or acute shocks like illness and livestock

losses, households often relied on asset sales, though rich households and CFA members were

substantially less likely to liquidate productive assets due to superior alternative buffers. While

personal and acute shocks (such as death and illness) strongly prompted households to seek
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informal community assistance or adopt costly strategies like borrowing, forest-adjacent
families generally favored non-costly, less erosive strategies when dealing with gradual
financial squeezes or partial agricultural damage. Ultimately, these findings indicate that
household coping capacity is deeply stratified by wealth, gender, household size, and
institutional access, leaving poor and female-headed households highly vulnerable to long-

term resource depletion.

7.3 Conclusion

This study provides a multidimensional analysis of how forest-adjacent households in the KFE
navigate multiple compounding shocks based on their socio-economic characteristics. While
economic distress and illness emerged as the most widely recognized shocks, forest
harvesting was revealed to be the most prevalent reactive coping strategy, serving as an
informal, short-term insurance mechanism primarily for vulnerable groups like larger, low-
income, and female-headed households. In contrast, wealthier households and those
affiliated with CFAs demonstrated greater resilience, utilizing diversified income streams to
avoid erosive options like asset sales or consumption reduction. Tightening forest access,
highlighted by the 2023 installation of an electric fence, threatens to increase household
vulnerability. To build equitable resilience and protect ecological sustainability, the study
recommends strengthening social protection and health systems, expanding financial
inclusion through cooperatives, and formalizing CFA structures. Additionally, interventions
must support livelihood diversification (such as agroforestry and beekeeping) and incorporate
culturally sensitive resilience planning that accounts for local gender dynamics and the high

socioeconomic costs of major life-cycle events.
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CHAPTER EIGHT: SYNTHESIS AND CONTRIBUTION — CONNECTION OF RESULTS ACROSS
CHAPTERS AND ORIGINAL RESEARCH CONTRIBUTION.

8.1 Introduction to the synthesis

This section reintroduces the socio-economic framework that supports the research. It
connects ecological systems, ES, the socio-economic context, and shocks and stressors to
livelihood outcomes. Based on this framework, the section combines outcome from all

empirical chapters.

8.1.1 Cross cutting findings

There is a strong connection between what people value and what they actually use, especially
for tangible ES (chapter 4 and 5). Provisioning services, such as firewood and grazing grass,
are the most recognized and used because they directly meet immediate needs. Firewood, for
example, is the most acknowledged service at 86% and the most used at 66%. This connection
between perceived importance and use is especially strong among middle-income
households, which place a high value on provisioning ES and rely on them for domestic needs.
However, this connection can be complex. In some cases, elite capture disrupts access: some
households may value high potential services such as beekeeping or PELIS but are unable to

use them due to barriers like membership fees or exclusion from decision-making groups.

The findings from chapters 4,5, and 7 show that socio-economic factors such as education,
CFA membership, wealth, and labour migration, are fundamental in shaping how ES benefits
reach local households. These factors influence how people perceive forest resources,
determine what they can legally access, and shape how they use these services to respond to
shocks and support their livelihoods. First, education plays a key role is in building awareness.
People with more education can better understand indirect and long-term ES. Whereas those
with less schooling often concentrate on immediate benefits needed for survival. Second, CFA
membership serves as an institutional filter that regulate access to forest resources. It
enhances awareness of available services and strengthens resilience by providing diverse
livelihoods opportunities; however, it can also deepen inequalities if benefits are not
distributed equitability. Third, wealth and household size influence access and utilization.
Wealthier households are more likely to engage in commercial activities rather than relying
solely on subsistence, while larger households can mobilize labour to take advantage of
resource-heavy opportunities. Fourth, labour migration introduces a complex dynamic: while
remittances can reduce dependence on forest resources, migration may also weaken

traditional knowledge and cultural ties to the forest. Overall, these interacting socio-economic
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factors produce varied outcomes: some households effectively benefit from and manage ES,

while others face limited access, greater dependency, and increased vulnerability.

Findings from chapter 6 and 7 jointly illustrate how the KFE functions as a vital socio-economic
safety net while simultaneously experiencing increasing ecological pressures driven by
households and community level shocks. In situations where formal social protection systems
are limited or absent, the forest operates as a form of natural insurance, providing accessible
resources that buffer rural livelihoods against shock. Forest harvesting emerges as the most
prevalent coping strategy, widely adopted in response to a broad range of shocks such as
illness, unemployment, death, and floods. Households often intensify extraction to meet
immediate subsistence and income needs. This pattern highlights a central dynamic in which
socio-economic shocks translate directly into ecological stress: financial hardship, inflation,
and climate-induced crop failures push communities to depend more heavily on forest

resources, often resulting in unsustainable practices such as illegal logging.

However, dependence on forest resources is not uniform, it's mediated by socio-economic
characteristics. Poorer households, with limited assets and fewer alternatives, are more likely
to engage in erosive extraction, whereas wealthier households tend to rely on diversified
income sources and financial coping mechanism. Gender also shapes vulnerability, with
female-headed households showing higher dependence due to organizational constraints in
access to land and capital. At the same time, institutional factors such as CFA strengthen
resilience by providing regulated access to forest-based livelihood opportunities. Notably,
some conservation interventions may generate unintended consequences; restrictions on
access can exacerbate inequalities and intensify pressures on remaining resources,

particularly during periods of crisis.

Overall, the evidence reveals a vital paradox; while forest support livelihoods in times of need,
repeated reliance during shocks has the potential to undermine ecological sustainability. This
underscores the importance of integrating social protection measures and inclusive

governance into forest conservation approaches.

8.1.2 Trade-offs and system dynamics

The integration of research chapters highlights a socio-ecological system characterized by
significant trade-offs, illustrating how the KFE and PES programs emphasize the crucial role
of socio-economic factors in determining whether forest management efforts result in

conservation success or community exclusion.
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At the core of this system lies a constant conflict between conservation and livelihood
requirement, often referred to as the “natural insurance paradox”. KFE serves as an important
safety net for vulnerable households that depend on this forest ecosystem to respond to
shocks such as unemployment and illness. Although stringent enforcement measures, such
as electric fencing, may improve ecological outcomes, these initiatives can simultaneously
weaken the forest's function as a coping mechanism. For many households, restricted access
increases vulnerability, shifting the focus from long term sustainability to short term survival.
Without adequate safety nets, this situation can create a harmful feedback loop, where illegal
exploitation arises from growing hardship, ultimately threatening the very forest ecosystem

these polices aim to protect.

Efforts to align conservation with livelihoods through PES schemes add another layer of
complexity, particularly regarding compensation and access issues. While PES is intended to
offset the costs associated with restricted resource use, its effectiveness largely depends on
the design and delivery of incentives. Payments based solely on cash transfer often fail to
compensate for access or are undermined by governance challenges, thereby reducing their
impacts. In contrast, integrated approaches that combine cash with in-kind transactions such
as health services, infrastructure or technical education, have proven more effective by
providing additional forms of security that reduce dependence on forest harvesting.
Nevertheless, even well-intentioned initiatives can generate inequalities, as seen in the case

of electric fence.

The socio-ecological system thus reflects a persistent trade-off between long-term ecological
sustainability and short-term coping strategies. Forest ecosystems provide immediate
liquidity to cope with shocks, but this often comes at the expense of resource depletion. Policy
interventions can inadvertently trigger socio-economic shocks. For example, the maize ban
cultivation under PELIS, although necessary to preserve soil fertility for reforestation,
contributed to food insecurity and rising prices within local communities. This illustrates how
sustainability initiatives, if poorly designed, can increase vulnerability. Poor household often
rely on erosive coping, such as such as resources depletion or intensified forest extraction,
while rich households are better equipped to absorb shocks through savings and access to
credit. In the absence of targeted support, this disparity can trap vulnerable households in
cycles of poverty, where survival depends on degrading the very resource essential for future

well-being.
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Central to these dynamics are issues of access and equity, shaped by institutional mechanisms
that determine who benefit from ES and governance arrangements. CFA, designed as
participatory mechanism to democratise resource management, often fail in practice, with
benefits disproportionately accruing to better-connected, predominately male, and affluent
members. This results in unequal access to PELIS plots or income generating opportunities,
marginalizing households that are most dependent on KFE. Furthermore, households with
higher levels of education are more likely to recognize intangible ES, while others tend to focus
primarily on tangible benefits. Socio-economic processes such as labour migration introduce
additional trade-offs: although remittances can reduce dependence on forest resources, they
may also weaken cultural ties and traditional ecological knowledge that support long term

stewardship.

Overall, these outcomes demonstrate how ecological, socio-economic, and institutional
dynamics are interconnected and, at times, conflicting within the system. Initiatives such as
PES, electric fencing, and PFM offer clear benefits, but they also involve trade-offs that must
be carefully managed. Policy success depends not only on ecological objectives but also on
how well interventions align with local needs, capacities, and existing inequalities.
Understanding these interconnections is crucial for designing strategies that balance

sustainable and equitable livelihood outcomes with conservation goals.

8.1.3 Policy implications.

The thesis chapters provide a clear and comprehensible roadmap for sustainable forest
management in East Africa, emphasizing policy initiatives that address the social and

economic realities influencing how communities interact with the forest ecosystems.

Crucial to this is the recognition that effective conservation outcomes depend not only on
ecological consideration but also on long-term financial commitment, well-targeted socio-
economic strategies, and strong institutional support. For example, PES are most effective
when designed around bundled ES, achieving higher success rate. These PES schemes are
further strengthened by long-term funding (30 years), which allows for shifts in community
attitudes, as well as by incorporating in-kind transactions such as technical training. Equally
crucial is the CFA, which is an institutional buffer that improves ES awareness and improves
socio-economic shocks resilience through livelihood diversification opportunities such as tree
nurseries and beekeeping. Policies that are sensitive to socio-economic diversity also

contribute to safeguarding cultural and spiritual ES.
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The thesis outcome also reveals importance shortcomings of the current approaches. Poorly
designed, generic policies often fail because they don't account for the lived experiences of the
forest dependent communities. For instance, short term, cash only PES schemes tend to have
high rate of failure due to corruption, inadequate compensation for lost access to forest
resources, and inequitable benefit distribution. Furthermore, policies with a narrow focus on
the biophysical outcomes often overlook how local communities’ perception shape their
interaction with ES. For example, households with lower levels of education may be less likely
recognize the intangible ES, leading them to rely more heavily on tangible resources, which can
conflict with conservation outcomes. Additionally, PFM frameworks are susceptible to elite
capture, where more powerful members of the communities - typically male, better educated
and wealthy- gain greater access to high value benefits and dominate decision making

process, thereby marginalizing poor households.

The research highlights several targeted interventions to better align conservation outcomes
with livelihood needs. First, educational initiatives and community outreach are essential to
raise awareness of intangible ES, using locally relevant approaches such as experiential
learning and storytelling to strengthen cultural continuity and understanding. Second,
promoting diversified livelihoods and energy saving technologies can significantly
substantially reduce reliance on forest resources, especially firewood. Third, more targeted
and inclusive PES mechanism, combined with social protection measures such as subsidized
health insurance, can help reduce household vulnerability and prevent environmentally
harmful coping strategies during times of crisis. Finally, improving governance structures is
important, including strengthening CFA leadership, enhancing transparency, promoting the
inclusion of marginalized groups, and improving coordination with government agencies such

as KFS to improve accountability and community access to conservation related benefits.

Together, these insights underscore the importance of context-sensitive, integrated
approaches that simultaneously address socio-economic well-being and ecological

sustainability.

8.1.4 Synthesis conclusion

In synthesis, this research reveals that ES presence alone doesn’t automatically translate to
improved livelihoods. Rather, the extent to ES contribute to well-being is shaped by socio-
economic context in which local households operate, the nature of shocks and stressors they

face, and the inclusiveness of institutional arrangements. Access to and benefits from ES are
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mediated by factors such as education, gender, wealth and asset ownership, which influence

how different groups use, perceive, and depend on ecosystem resources.

At the same time, institutional mechanisms - such as policy tools (PES), government
structures, and community-based organizations — help reconcile these interactions by shaping
incentives, rights, and benefits distribution. External pressures, including economic instability
and climate variability, further complicate these dynamics by influencing household adaptation

and coping strategies.

Consequently, improved livelihoods can't be achieved through isolated policy or ecological
intervention alone. Instead, they emerge from the dynamics and interconnected relationships
among socio-economic conditions, ecological systems, and institutional framework. Effective
strategies must therefore adopt integrated approaches that simultaneously enhance
ecosystem sustainability, strengthening governance systems, and address social inequalities.
Only by recognizing and engaging with these interdependencies can interventions advance

equitable, resilient, and sustainable livelihood outcomes.

8.2 Overall conclusion

The forest functions as a critical yet fragile safety net for resilience; forest resources serve as
the main form of natural insurance, or “mobile money,” for rural households by providing
immediate liquidity to buffer againstidiosyncratic shocks. This role is highly wealth dependent
and is also gendered. While such reliance improves short term resilience, it creates a negative
feedback loop in where socio-economic pressures drive illegal logging, identified by the

community as the greatest threat to the KFE.

Socio-economic factors act as cognitive filters for ES perception: a households socio-economic
status serves as a lens that determines which ES are valued and recognized, directly
influencing conservation behaviour. Level of education is a significant predictor of the
perception of intangible ES. Similarly, length of residence functions as a filter for traditional
ecological knowledge, with long term residence more likely to perceive and preserve

supporting and cultural ES.

Institutional mechanisms and elite capture shape equitable access: structures such as PELIS
and CFA are intended to decentralize governance, yet they often act as a barrier to the most
vulnerable households. This mechanism frequently suffers from elite capture, where more

influential, wealthy and male members secure high value benefits. Furthermore, restrictive
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measures such as maize ban or electric fence installation protect ecological health but

exacerbate social inequalities by cutting off key safety nets for land poor households.

Effective incentive design and bundling are essential for sustainable livelihood outcome: the
success of institutional incentives such as PES is contingent upon specific design criteria that
address both social and ecological needs. Findings indicate that PES schemes are more
successful when bundled services incorporates a mix of in-kind and cash payments. Long term
institutional commitment (more than 30 years),along with the involvement of intermediaries,
is essential to ensure transparency and equity, thereby preventing communities from

withdrawing when short-term economic alternatives arise.

8.3 Original research contributions

The thesis makes a significant contribution by moving beyond linear conservation models to
propose a holistic socio-ecological framework. This framework integrates four distinct pillars
- ES, socio-economic context, shocks, and coping strategies - to illustrate how they interact

dynamically in shaping both human wellbeing and livelihood outcomes.

It also provides a methodological contribution by moving beyond isolated data collection
techniques to a synergistic mixed method framework. This approach combines qualitative
narratives with quantitative rigor and bridges multiple scales — from individual households to

regional policy landscapes - to uncover the socio-economic filters that govern ES.

KFE case study offers critical empirical insight into how socio-economic factors, ES, and
institutional mechanisms influence livelihood outcomes. The findings reveal that provisioning
ES are primarily recognized due to their role in meeting immediate survival needs; that middle-
income household show higher dependency; and that education influence the valuation of
non-tangible ES. Additionally, the PES success depends on bundled ES, while forest function
as a form of natural insurance — though this is often unequal and can lead to erosive coping
strategy. These findings reflect broader challenges in the Global South, such elite capture
within participatory governance structure. Furthermore, labour migration presented a complex
trade-off; it reduced forest dependence while simultaneously eroding cultural ties and the

transfer of traditional ecological knowledge.

Policy contributions of the thesis outlines both what works and what is required to build a
resilient system. Effective practices including key drivers of PES success in the East Africa
region, such as designing PES schemes around bundled services and long-term sustainability,

utilizing hybrid payment structures, implementing programs at a regional scale, and involving
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intermediary. To improve governance and resilience, the thesis highlights the need to combat
elite capture through reforms, formalize legal frameworks and contracts (e.g PFM contracts),
prioritize locally based resource harvesting, and implement targeted land allocation under
PELIS. Additionally, the thesis proposes actionable strategies for livelihood diversification and
social protection to shield household from shocks that would otherwise force them into

extraction.

8.4 Implications for policy and practice

The research provides a robust framework that recognizes the complex influences of
education, wealth, and institutional membership. By identifying the forest's role as a form of
natural insurance, the findings enable policymakers to better predict and mitigate ecological

pressures driven by household level shocks.

Forest governance: Strengthening CFA and PFM — PFM, implemented through CFA, is the main
mechanism for decentralized governance; however, it is currently limited by elite capture.
Policy actions should include the implementation of transparent CFA elections processes and
affirmative action quotas for female headed and low-income households to ensure equitable
benefit sharing. Operational reforms are also needed to address the prolonged delays in
signing PFM contracts between KFS and CFAs. Without the signed agreements, communities

lack the legal standing to manage alternative livelihood projects.

Livelihood strategies: Reducing dependency and buffering shocks — KFE serves as a reactive
safety net for households facing idiosyncratic shock. Since households experiencing medical
emergencies are more likely to extract forest resources, conservation outcome is directly
linked to social protection. Expanding financial and health insurance for forest adjacent
communities to decouple medical shocks from illegal harvesting. Additionally, promoting
sustainable energy alternatives and encouraging the cultivation of non-palatable crops under

PELIS can help reduce crop losses caused by wildlife such as monkeys and baboons.

PES design: Conditions for success — Effective PES schemes should include bundling of ES,
long-term funding to sustain behavioural change, and regional-scale implementation.
Furthermore, the use of both in-kind and cash-based transactions, along with the involvement

of intermediaries, significantly contribute to PES success in the region.

8.5 Limitation of the research

The primary empirical findings are restricted to KFE which limits the generalizability of the

results to other tropical regions with different socio-ecological and cultural contexts. While a
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regional review of 25 PES scheme was included, data in these developing countries are often

insufficient to meet broad evaluative requirements.

The research relies heavily on perception based and self-reported data, which are subject to
participants recall bias and the potential underreporting of coping behaviours perceived as
harmful. There is also a risk of CFA dominated response bias, where the perspectives of
institutional members may be overrepresented compared to non-members. Additionally, the
studies lack a formal economic valuation for provisioning ES, relying on qualitative rankings

and Likert scales to assess importance.

The cross-sectional nature of the household surveys provides only a "snapshot” of the system,
preventing the establishment of clear causal relationships. This one-time survey design fails
to capture how community perceptions and adaptive strategies evolve as recent interventions,
such as the electric fence, move toward completion. Furthermore, the two-year recall period
for identifying shocks may affect the accuracy of reporting regarding the frequency and
severity of livelihood disruptions. Future research would require longitudinal approaches to

track the dynamic evolution of these socio-ecological systems over time.

8.6 Future research direction

Based on the research conclusion, future research should explore further:

* Quantification of the economic valuation of the ES provided KFE, specifically for the
identified regulating ES using stated preference methods/production function method, and
the provisioning ecosystem service (income from charcoal versus firewood).

= Morein depth quantitative analysis of the factors influencing PES success is required. Such
as statistical correlation and other methods to better understand the dynamics of criterion
of PES.

» Longitudinal approach is needed to capture the shifting dynamics and adoptative
strategies of the community’s perception in relation to recent interventions such as electric
fence, changing government structure influence on evolving changes of CFA.

= Consideration of short call period for the coping strategies adapted by households and
communities in response to shocks, plus a combination of longitudinal approach could

provide more insight into the adaptive capabilities.
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8.7 Novelty of the research in region.

The published research articles making up the thesis are making a significant contribution to
the East African region where the empirical and community level in-depth research has
notably been lacking. The third chapter of the thesis is a research paper exploring a regional
scale gap by providing the first comparative critical analysis of 25 PES across Kenya, Uganda,
and Tanzania, identifying that PES success in this region is substantially higher when the
bundled ES is traded, implementation occurs at the regional scale, financing is medium to long
term, combination of in-kind and cash transaction types are used, and both private and public
sellers are involved. This evidence-based framework for PES is timely given the East African
governments are increasingly turning to market-based conservation to meet sustainable
goals, yet until this study, no comparative benchmark had been established for the region
using completed schemes. Chapter four study focus on specific forest ecosystem Kakamega,
where the article fills in a critical gap by simultaneously mapping 20 ES and disaggregating
community perception of their use, importance, and supporting land use types across age,
wealth, and gender groups. This is a level of granulated rarely attempted in broader East
African and Kenyan forest research. Moving beyond the biophysical assessments that have
dominated the literature, this socially stratified approach (chapter five) reveals dynamics such
as wealthier households placed more value on cultural ES while poorer householders placed
disproportionately on provisioning ES. Additionally, labour migration reduces cultural ES
acknowledgment (traditional ecological knowledge). These findings have direct implications
for how PFM should be designed to avoid elite capture. The sixth chapter novelty lies in how it
further unpacks how wealth statues shapes not only perceptions of ES provision but also
perception on forest conditions, the challenges communities face, and threats, revealing a
counterintuitive finding that poor households associated improved forest condition with
decreased ES provision, pointing to an access problem rather than an ecological one. This
wealth sensitive framework for understanding conservation-community tensions in Kenya's
last Guineo-Congolian rainforest is largely absent from prior research in the region. The six-
chapter novelty lies on how it unpacked the impact of socio-economic variables and their
interaction on the choice of the coping strategies when households experience shocks. The
outcome revealed that forest acts as an insurance mechanism to households when they
experience 78% of the shocks identified, however the access is disproportionate to the
households depending on their wealth status and their association with the CFA. This
extensive outlook on the influence on the choice of coping strategy is a novel in the region as

well as in Kenya. Collectively, these chapters advance the field by grounding ES research in real
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community socioeconomics, offering policy relevant insights on the participatory governance,

daccess

equity, coping strategies to shocks, and conservation financing that are applicable not

only to Kakamega Forest but to forest management challenges across the broader East

African region.
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