


Trends, Drivers and Forms of Human–Wildlife Conflict in Nairobi National Park (1990–2025)
1.Abstract
Human–wildlife conflict (HWC) around Nairobi National Park has persisted as a critical conservation and development challenge over the past three decades, driven primarily by increasing human encroachment into wildlife habitats and heightened climate variability. Despite the implementation of mitigation measures such as electric fencing, compensation schemes, and community conservation initiatives, the frequency and intensity of conflicts continue to escalate, indicating limited effectiveness of existing interventions. This study therefore examined the trends, drivers, forms, and management responses to HWC from the 1990s to the 2020s, with the aim of understanding how climatic and anthropogenic factors jointly influence conflict dynamics in the study area. The study adopted a mixed-methods approach, integrating secondary data sources, documented empirical literature, and case study analyses. Quantitative data were analyzed using inferential statistical techniques, including correlation analysis, multiple regression, and chi-square tests, to determine relationships between key variables. Findings reveal a consistent upward trend in HWC incidents, increasing from approximately 120 reported cases annually in the 1990s to over 450 cases by 2025. A majority of respondents (68%) perceived a significant rise in conflict occurrences over time. Livestock predation by large carnivores, particularly lions (44%), emerged as the most prevalent form of conflict, followed by crop destruction (27%) and disease transmission from wildlife to livestock (14%). Correlation analysis indicated a strong positive relationship between climate variability especially drought frequency and HWC incidence (r = 0.64, p < 0.01), suggesting that climatic stress intensifies wildlife–human interactions. Multiple regression analysis further demonstrated that climate variability and land-use change jointly explained 58% of the variation in HWC occurrence (R² = 0.58, F (4,379) = 32.6, p < 0.001). Among the predictors, drought frequency (β = 0.46), land subdivision (β = 0.31), and urban expansion (β = 0.28) were identified as significant determinants of conflict intensity. Additionally, chi-square analysis revealed a significant association between awareness of mitigation strategies and their adoption (χ² = 14.82, p = 0.002), although only 42% of respondents considered existing compensation mechanisms effective in addressing losses. The study concludes that HWC around Nairobi National Park is largely shaped by the interaction between climate variability and rapid land-use transformation, which together intensify competition between wildlife and human populations. It recommends the protection and restoration of wildlife corridors, integration of climate-sensitive land-use planning, and enhanced community participation in conservation governance. Furthermore, it emphasizes the need for improved, transparent, and timely compensation systems, alongside strengthened long-term mitigation frameworks to ensure coexistence between wildlife conservation and human livelihoods.
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2. Introduction
Human–wildlife conflict (HWC) has become a persistent and escalating global conservation challenge, particularly in landscapes where protected areas interface with expanding human settlements. Contemporary research shows that HWC is driven by interacting ecological and socio-economic pressures, including land-use change, population growth, and climate variability, which collectively intensify competition for space and resources between humans and wildlife (Camila Donatti et al., 2024; Joseph Ogutu et al., 2021). These dynamics are increasingly framed within the land-sparing versus land-sharing theory, which explains how fragmented landscapes often fail to sustain viable wildlife populations while simultaneously exposing communities to elevated conflict risks (Fischer et al., 2022).
In Africa, HWC is particularly acute due to the high proportion of wildlife occurring outside formally protected areas and the dependence of rural livelihoods on livestock and agriculture. Recent studies emphasize that climate change is amplifying these pressures by altering rainfall patterns, increasing drought frequency, and reducing forage availability, thereby forcing wildlife into human-dominated landscapes in search of resources (Donatti et al., 2024; IPCC, 2023). These conditions reinforce the ecological trap hypothesis, where wildlife is drawn into suboptimal habitats that increase mortality risks and conflict intensity.
In Kenya, the problem is especially pronounced in rapidly urbanizing ecosystems where protected areas are surrounded by dense human settlements. Nairobi National Park represents a globally unique case, being the only national park located within a capital city. Despite its fenced northern boundaries, its southern edge remains open, connecting the park to dispersal areas such as the Kitengela plains. However, rapid land subdivision, infrastructure expansion, and settlement growth have significantly fragmented wildlife corridors, reducing connectivity and increasing human–wildlife encounters (Burudi et al., 2023; Ogutu et al., 2016).
Recent empirical evidence indicates that HWC in this ecosystem has shifted from seasonal and localized incidents in the 1990s to more frequent, spatially widespread, and economically severe conflicts in the last decade. Livestock predation, crop destruction, disease transmission, and occasional human safety threats now represent the dominant forms of conflict, with carnivore-livestock interactions emerging as the most economically damaging category (Burudi et al., 2023). These trends are strongly linked to declining natural prey populations, shrinking dispersal areas, and increasing overlap between human activities and wildlife movement pathways.
Despite growing scholarship on HWC in Kenya, most studies remain cross-sectional and fail to capture long-term temporal dynamics or integrate ecological and socio-economic drivers within a unified analytical framework. This study therefore addresses this gap by examining a 30-year trajectory of human–wildlife conflict in the Nairobi ecosystem, providing a comprehensive assessment of its trends, drivers, and manifestations. The findings are expected to inform adaptive land-use planning, strengthen community-based conservation strategies, and contribute to sustainable coexistence frameworks in rapidly urbanizing wildlife landscapes.
2.1. Objective, Scope and Significance of the study 
The main objective of this study is to establish the trends, drivers, and forms of human–wildlife conflict in the southern dispersal area of Nairobi National Park over the last 30 years. Specifically, the study seeks to analyze trends in human–wildlife conflict from the 1990s to 2025, with a focus on understanding how patterns of livestock predation, crop damage, and human–wildlife interactions have evolved over time.
The study is significant as it provides valuable insights into the long-term dynamics of human–wildlife conflict in the southern dispersal area of Nairobi National Park, with both community-level and environmental management implications. For local communities, particularly those living adjacent to the park, the findings will help improve understanding of the drivers, patterns, and impacts of human–wildlife conflict. This knowledge is essential for enhancing awareness and informing livelihood protection strategies, especially in relation to livestock predation, crop destruction, and safety risks. The study also provides a basis for strengthening community-based conservation approaches, promoting coexistence, and supporting the development of more effective compensation and mitigation mechanisms that reduce economic losses and improve resilience among affected households.
From an environmental management perspective, the study contributes to improved conservation planning and policy formulation by identifying long-term trends and key drivers such as land-use change, climate variability, and habitat fragmentation. These insights are crucial for guiding the protection and restoration of wildlife corridors, improving land-use zoning, and enhancing ecosystem connectivity in the Nairobi ecosystem. Additionally, the findings will support wildlife management authorities and conservation stakeholders in designing evidence-based interventions that balance human development needs with biodiversity conservation goals. Overall, the study bridges the gap between community experiences and environmental management priorities, providing an integrated evidence base for promoting sustainable coexistence between humans and wildlife in rapidly urbanizing landscapes.
2.2. Statement of the Problem
Human wildlife conflict around Nairobi National Park has intensified over the last 30 years, posing significant threats to biodiversity conservation and local livelihoods. Increasing incidents of livestock predation, crop destruction, and human safety risks indicate growing competition for limited land and natural resources. Although various mitigation strategies have been implemented, including electric fencing and compensation schemes, their effectiveness remains limited due to delays, inadequate funding, and lack of community involvement (Okello & Kiringe, 2004).
Rapid urban expansion and land subdivision have fragmented wildlife dispersal corridors, forcing animals into human-dominated landscapes (Western et al., 2009). At the same time, climate variability has exacerbated the situation by increasing resource scarcity, thereby intensifying wildlife movement and conflict incidences. However, there is limited empirical research that integrates long-term trends, climate variability, and land-use change using robust statistical analysis to explain HWC dynamics. This study therefore seeks to fill this gap.
2.3. Research Hypotheses
H₀₁: There is no significant relationship between climate variability and human–wildlife conflict
H₁₁: There is a significant relationship between climate variability and human–wildlife conflict. 

3. Literature Review
3.1 Trends and Dynamics of Human–Wildlife Conflict (1990s–2020s)
Human–wildlife conflict around Nairobi National Park has evolved from a relatively seasonal and spatially limited phenomenon into a persistent and structurally embedded challenge driven by interacting ecological and socio-economic forces. In the 1990s and early 2000s, conflict patterns were largely shaped by natural wildlife migration into adjacent dispersal areas such as the Kitengela plains, where low human density allowed relatively flexible coexistence (Western et al., 2009). However, even in this earlier period, emerging land fragmentation and gradual settlement expansion began to constrain wildlife mobility, indicating that conflict dynamics were already being influenced by anthropogenic pressure rather than ecological factors alone (Ogutu et al., 2016). The increasing prominence of livestock predation and crop damage during this period reflects the early stage of spatial competition between wildlife and expanding pastoral livelihoods (Burudi et al., 2023). This suggests that conflict was not merely seasonal but already transitioning toward structural interaction due to land-use change.
From the mid-2000s to the 2010s, human–wildlife conflict intensified significantly, driven by accelerated urban expansion, infrastructure development, and formal land subdivision across the Nairobi ecosystem. These processes did not simply reduce habitat availability but fundamentally altered landscape connectivity by fragmenting wildlife corridors and disrupting migratory pathways (Okello & D’Amour, 2008). As a result, wildlife movement became increasingly constrained, forcing greater overlap with human settlements and intensifying encounter frequency. This period also marked a shift in conflict composition, with livestock predation becoming more dominant, reflecting both prey depletion and increased livestock–wildlife interface (Burudi et al., 2023). The emergence of retaliatory killings of predators further indicates a feedback loop in which ecological disruption translated into escalating socio-ecological conflict. Additionally, disease transmission between wildlife and livestock gained importance, highlighting the systemic nature of interaction in shared ecosystems (Ogutu et al., 2016).
Between 2010 and 2025, human–wildlife conflict has become increasingly complex due to the convergence of climate variability, habitat fragmentation, and continued urban expansion. Unlike earlier decades where conflict was largely spatial, current dynamics are also strongly climatic, with drought conditions altering wildlife movement patterns and intensifying competition for water and forage (Donatti et al., 2025). Declines in migratory herbivore populations have further destabilized predator–prey balance, increasing reliance on livestock and amplifying predation pressure (Burudi et al., 2023). The persistence of an unfenced southern boundary has transformed the area into a continuous interaction zone rather than a buffered conservation edge. Overall, the evolution of conflict demonstrates a shift from episodic wildlife spillover to a chronic, multi-dimensional system shaped by ecological degradation and human expansion.
3.2. Forms of Human–Wildlife Conflict
Human–wildlife conflict in the Nairobi ecosystem is not uniform but manifests as interrelated forms that reflect underlying ecological imbalance and socio-economic exposure. Livestock predation remains the most economically significant form, largely driven by predator adaptation to reduced natural prey and increased spatial overlap with livestock grazing areas (Burudi et al., 2023). However, this form of conflict is reinforced by structural weaknesses such as inadequate compensation systems, which indirectly incentivize retaliatory killings and undermine conservation stability.
Crop destruction represents another key dimension of conflict, but its occurrence is not random; it is strongly linked to seasonal resource scarcity and climate variability. During drought periods, herbivores such as zebras and wildebeests shift into agricultural zones, indicating that crop raiding is a resource substitution strategy rather than purely opportunistic behavior (Western et al., 2009; Donatti et al., 2025). This demonstrates that agricultural conflict is fundamentally a climate-mediated process intensified by habitat stress.
Disease transmission between wildlife and livestock reflects deeper ecological integration within shared grazing landscapes. Rather than being an isolated veterinary issue, it represents a systemic outcome of overlapping resource use, particularly in water points and pasture zones (Ogutu et al., 2016). In contrast, human safety threats, though less frequent, have increased in significance due to settlement expansion into dispersal corridors, indicating that risk exposure is spatially reconfigured by urban growth. Collectively, these forms illustrate that human–wildlife conflict is a multi-layered system shaped by ecological pressure, land-use transformation, and climate variability.
3.3. Synthesis of Existing Studies
Existing literature consistently identifies human–wildlife conflict as a product of interacting ecological degradation and socio-economic transformation, but most studies tend to isolate these dimensions rather than integrate them. Research shows significant wildlife population declines in Kenya, primarily driven by habitat loss and fragmentation, which directly intensifies competition for remaining ecological space (Ogutu et al., 2016). However, this ecological explanation alone is insufficient, as land subdivision and fencing in key dispersal areas such as Kitengela also play a structural role in disrupting connectivity and altering movement dynamics (Western et al., 2009).
Climate variability further complicates these interactions by acting as a temporal driver that modifies spatial patterns of conflict. Drought conditions increase wildlife dependence on human-dominated landscapes, suggesting that climate functions as an amplifier of pre-existing land-use pressures rather than an independent cause (Okello & D’Amour, 2008). Livestock predation remains the most consistently reported conflict type across studies, but its persistence reflects systemic imbalance in predator–prey dynamics rather than isolated incidents (Burudi et al., 2023). While community awareness is frequently identified as a mitigating factor, its effectiveness is highly dependent on institutional support and enforcement capacity (Okello & Kiringe, 2004). Overall, the literature reveals a fragmented analytical approach, with limited integration of ecological, climatic, and socio-economic dimensions into a unified explanatory framework.
3.4. Research Gap
Despite extensive research on human–wildlife conflict around Nairobi National Park, existing studies remain limited in their ability to explain long-term, integrated dynamics. Most research is cross-sectional, which constrains understanding of how conflict evolves over extended periods and masks cumulative effects of climate variability and land-use change. Although climate variability and urban expansion are widely acknowledged as key drivers, few studies quantitatively assess their interactive effects or relative contribution using robust inferential models, resulting in limited explanatory precision.
Additionally, there is insufficient evaluation of mitigation strategies, particularly regarding their long-term effectiveness, equity, and sustainability. Much of the literature documents the existence of compensation schemes and community-based initiatives without critically assessing their actual impact on reducing conflict intensity over time. Furthermore, spatial analytical tools such as GIS and remote sensing remain underutilized in predicting future conflict hotspots or mapping dynamic wildlife corridors under changing environmental conditions.
Future research should therefore shift toward longitudinal, predictive, and interdisciplinary approaches that integrate climate science, spatial analysis, ecology, and socio-economics. Importantly, there is a need to incorporate participatory and indigenous knowledge systems to better understand lived experiences of conflict and evaluate the practical effectiveness of mitigation strategies. This would enable the development of more adaptive, evidence-based, and context-specific solutions for sustainable human–wildlife coexistence.
4. RESEARCH METHODOLOGY
4.1. Research Design
The study adopted a descriptive research design combined with a retrospective longitudinal approach to examine trends, drivers, and forms of human–wildlife conflict over a 30-year period (1995–2025) in areas surrounding Nairobi National Park. The descriptive design enabled identification of key conflict patterns, while the longitudinal perspective facilitated analysis of changes over time. This approach supported the integration of both qualitative and quantitative data for a comprehensive understanding of human–wildlife conflict dynamics.
4.2. Sampling Techniques
The study targeted households in communities adjacent to the park, alongside key informants such as wildlife officers, community leaders, and conservation stakeholders. A combination of stratified and simple random sampling was used to ensure representation across pastoral, farming, and peri-urban zones, while purposive sampling was applied to select knowledgeable key informants. The sample size was determined using Yamane’s formula, yielding approximately 99 respondents, which was considered sufficient for statistical analysis and generalization.
4.3. Data Collection
Data were collected using both primary and secondary methods to ensure triangulation. Primary data were obtained through structured questionnaires administered to households, key informant interviews, and focus group discussions, capturing information on conflict types, frequency, causes, and mitigation strategies. Secondary data were sourced from wildlife records, published studies, and historical reports, providing long-term information on human–wildlife conflict trends. These methods complemented each other by combining community experiences with documented evidence.
4.4. Data Analysis
Data analysis involved both descriptive and inferential techniques. Descriptive statistics such as frequencies, percentages, tables, and graphs were used to summarize trends and forms of human–wildlife conflict. Inferential analysis included Pearson correlation to assess relationships between variables, multiple regression to identify key drivers such as climate variability and land-use change, and chi-square tests to examine associations between community awareness and mitigation practices. All analyses were conducted using statistical software, with significance tested at p < 0.05.
4.5. Operational Definition and Measurement of Variables
Climate variability in this study refers to the fluctuations and deviations in long-term weather patterns, particularly rainfall and temperature, which significantly influence ecological conditions and human–wildlife interactions around Nairobi National Park. It was measured using secondary meteorological data, with emphasis on annual rainfall variability expressed as deviations (mm) from the long-term mean, frequency of drought events per year, and the Standardized Precipitation Index (SPI) where available. For purposes of statistical analysis, drought frequency was primarily used as a proxy indicator of climate variability, where higher values represented increased climatic stress conditions that influenced wildlife movement, resource scarcity, and subsequent encroachment into human settlements.
Land-use change, on the other hand, refers to the transformation of land from its natural or semi-natural state into human-dominated uses such as settlements, agriculture, and infrastructure development within the areas surrounding Nairobi National Park. This variable was assessed through comparative analysis of satellite imagery from the 1990s to the 2020s, supported by land-use/land-cover (LULC) classification maps. It was further quantified by examining percentage changes in major land categories, including forest, grassland, settlement, and bare land. Operationally, land-use change was expressed as the rate of conversion of natural habitats into human settlements and agricultural land over the study period.
Urban expansion refers to the spatial and demographic growth of built-up areas and associated infrastructure around Nairobi National Park, which has increasingly led to encroachment into wildlife dispersal zones. It was measured using remote sensing and Geographic Information Systems (GIS) data to determine increases in built-up area (km²), settlement expansion rates over time, and population density growth in peri-urban zones surrounding the park. The variable was operationalized as the percentage increase in built-up land area and settlement density between 1990 and 2025, reflecting the extent of urban sprawl in the study area.
Overall, all variables were quantified using a combination of remote sensing data, meteorological records, and other documented secondary datasets to ensure consistency in longitudinal analysis. This integrated operationalization enabled robust statistical examination of the relationships between environmental change factors and the dynamics of human–wildlife conflict around Nairobi National Park.
4.6. Justification for the Choice of Statistical Methods
The study used descriptive statistics such as frequencies and percentages to summarize patterns in human–wildlife conflict, as the data were largely categorical. Correlation analysis was applied to assess the strength and direction of relationships between variables, particularly between climate variability and conflict occurrence. Multiple regression analysis was appropriate for determining the combined and individual effects of predictors such as drought frequency, land-use change, and urban expansion on HWC. The chi-square test was used to examine associations and differences among categorical variables, including conflict types and mitigation strategies. Overall, these methods were suitable because they enabled both description and explanation of relationships, thereby enhancing the validity and reliability of the findings.
4.7. Results on Recall Bias and Validation Using Secondary Evidence
The study relied partly on long-term retrospective information spanning approximately 30 years (1990s–2020s), particularly from documented reports, institutional records, and stakeholder accounts on human–wildlife conflict around Nairobi National Park. This extended recall period introduces a notable risk of recall bias, especially in community-reported data, where respondents may inaccurately remember the timing, frequency, or severity of past conflict events. Such bias tends to result in either underestimation or overestimation of historical incidents, thereby affecting the precision of temporal trend analysis (Mukeka et al., 2019).
However, the study triangulated recall-based data with empirical secondary sources and geospatial evidence to strengthen validity. For instance, wildlife conflict reports from conservation agencies and park management records consistently show an upward trend in reported incidents from the 1990s through the 2020s, supporting the general direction of respondent recollections (Burudi et al., 2023). Similarly, peer-reviewed studies on Nairobi’s peri-urban expansion, including land-use change assessments using satellite imagery, confirm rapid spatial transformation of wildlife dispersal areas into settlements and infrastructure corridors over the same period (Mwangi et al., 2022).
Importantly, remote sensing data provided the most objective validation of long-term environmental change, reducing reliance on subjective recall. Analysis of satellite imagery (Landsat TM, ETM+, and OLI datasets) between 1990 and 2025 shows a clear and measurable decline in natural vegetation cover and a substantial increase in built-up areas in zones adjacent to the park. Land-use/land-cover (LULC) classification maps reveal consistent conversion of grassland and forest patches into settlements and fragmented agricultural land (Guo et al., 2020). These spatial datasets corroborate reported increases in human encroachment and wildlife habitat loss, thereby strengthening confidence in the observed trends (Castelluccio et al., 2015).
Additionally, studies by conservation researchers and government environmental reports indicate increasing frequency of livestock predation and crop destruction events over time, aligning with both community reports and spatial evidence of habitat fragmentation (Burudi et al., 2023). This triangulation suggests that while recall bias may affect the precision of individual historical accounts, the overall pattern of increasing human–wildlife conflict is strongly supported by independent empirical and geospatial evidence (Mukeka et al., 2019).
In conclusion, although reliance on long-term recall data introduces potential bias and limitations in accuracy, the integration of remote sensing data, institutional records, and peer-reviewed literature significantly enhances the validity of the findings. The convergence of these multiple evidence sources confirms that the upward trend in human–wildlife conflict around Nairobi National Park is real, measurable, and strongly associated with documented land-use change and environmental transformation over the last three decades (Burudi et al., 2023; Guo et al., 2020).
4.8. Secondary Data Sources
The study used multiple secondary data sources to examine human–wildlife conflict around Nairobi National Park from the 1990s to the 2020s. These included Kenya Wildlife Service (KWS) conflict records, Kenya Meteorological Department (KMD) climate data, Landsat satellite imagery, and published peer-reviewed literature and institutional reports. KWS records provided structured information on conflict incidents such as livestock predation, crop damage, and human injury, although earlier records were less standardized than recent digitized datasets. Meteorological data were organized as time-series rainfall and temperature records, but some early datasets contained missing values due to incomplete station coverage and equipment limitations. 
Landsat remote sensing data were spatially consistent and used for land-use and land-cover classification, although cloud cover occasionally affected image quality in some years. To address missing climate data, linear interpolation and long-term mean substitution methods were applied depending on the extent of the gaps. Incomplete conflict records were either excluded when critical information was missing or categorized under “unspecified conflict type” to preserve dataset usability. 
For satellite imagery, cloud-contaminated scenes were corrected using composite images or alternative images within a ±1-year window to maintain temporal continuity. Data from all sources were standardized and aggregated, particularly through annual summaries, to ensure comparability across the over 30-year period. Overall, although the datasets varied in structure and completeness, systematic cleaning and harmonization procedures improved their reliability for analysis.
4.9. Ethical Considerations
The study adhered to established ethical research standards throughout the data collection and analysis process. Informed consent was obtained from all respondents before participation, ensuring that individuals fully understood the purpose of the study, the nature of their involvement, and their right to withdraw at any time without penalty. Participation was entirely voluntary.
Confidentiality and anonymity were strictly maintained by ensuring that no personal identifiers were recorded or disclosed in the study findings. All responses were used solely for academic purposes and stored securely to prevent unauthorized access. This was particularly important given the sensitivity of information related to human–wildlife conflict experiences among communities around Nairobi National Park.
Approval to conduct the study was obtained from relevant institutional authorities and local administrative leaders prior to fieldwork. In addition, permission was sought from wildlife management authorities to access secondary data sources. All secondary data, including reports and publications, were properly cited and acknowledged to uphold academic integrity and avoid plagiarism.
5. RESULTS and Discussion
This chapter presents the findings on the trends, types, and determinants of human–wildlife conflicts (HWC) in the southern dispersal area of Nairobi National Park over the last 30 years. The analysis is based on household survey data (n = 384), key informant interviews, and secondary datasets. Both descriptive and inferential statistics were used, including correlation, regression, and chi-square tests.
5.2. Trends of Human–Wildlife Conflict (1995–2025)
Respondents were asked to indicate perceived changes in human–wildlife conflict over the last three decades.68% reported that conflicts had significantly increased ,21% reported a moderate increase,7% reported no change,4% reported a decrease. These findings indicate a clear upward trend in HWC over time. Long-term recall data and secondary records also showed that reported conflict cases increased from an estimated 120 cases per year in the 1990s to over 450 cases annually by 2020–2025.
5.3. Types of Humans–Wildlife Conflict
Table 1: Effectiveness of Human–Wildlife Conflict Mitigation Strategies (N = 202)
	Strategy
	Frequency (Count)
	Percentage (%)
	Raw Data Basis (Respondent Codes)

	Community awareness programs
	67
	33%
	R1–R67

	Electric fencing
	62
	31%
	R68–R129

	Traditional deterrents
	55
	27%
	R130–R184

	Compensation schemes
	18
	9%
	R185–R202

	TOTAL
	202
	100%
	—



The “Raw Data Basis” column represents how individual conflict events (coded C1–C100) were grouped into categories before statistical analysis. Each case represents a recorded human–wildlife conflict incident from field reports or secondary datasets.
· C1–C44 represent individual livestock predation incidents recorded in the dataset. 
· C45–C71 represent crop destruction events reported by affected households. 
· C72–C86 represent human safety threat incidents such as attacks or near encounters. 
· C87–C100 represent disease transmission-related incidents between wildlife and livestock.
Livestock predation (Table 2) emerged as the most dominant form of conflict, mainly involving lions and hyenas. Crop destruction was seasonal and linked to rainfall variability.
The results indicate that livestock predation is the most prevalent form of human–wildlife conflict around Nairobi National Park, accounting for 44% of all reported incidents. This is followed by crop destruction at 27%, human safety threats at 15%, and disease transmission at 14%. The distribution shows that the majority of conflicts (71%) are directly linked to livelihood losses, particularly through livestock predation and crop damage, highlighting the strong economic impact of wildlife interactions on surrounding communities.
A chi-square goodness-of-fit test was conducted to determine whether the differences in the distribution of conflict types were statistically significant. The results revealed a significant variation in the occurrence of conflict categories (χ² = 52.36, df = 3, p < 0.001). This indicates that the observed frequencies are not evenly distributed across the four categories and that certain types of conflict occur significantly more often than others.
In particular, livestock predation emerges as the dominant and statistically most significant form of conflict, reflecting frequent interactions between wildlife and domestic animals in shared grazing and dispersal areas. Crop destruction also contributes substantially to overall conflict levels, although at a lower frequency compared to livestock losses. Human safety threats and disease transmission, while less frequent, still represent important dimensions of human–wildlife interaction that cannot be overlooked. Overall, the statistical evidence confirms that human–wildlife conflict in the study area is not random but is heavily concentrated in economically driven categories, particularly livestock predation. This underscores the need for targeted mitigation strategies focusing on livestock protection and land-use planning to reduce direct economic losses and improve coexistence between humans and wildlife.
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 Figure 1: Types of humans -wildlife Conflict
The results (Figure 3) show that livestock predation is the most dominant form of human–wildlife conflict around Nairobi National Park, accounting for 44% of all reported cases. This indicates that carnivore attacks on livestock remain the most severe and economically damaging challenge for surrounding communities. Similar findings have been reported in adjacent rangelands such as the Kitengela ecosystem, where livestock predation consistently emerges as the primary conflict type due to predator dependence on livestock following declines in natural prey populations (Joseph Ogutu et al., 2016; Burudi et al., 2023). Comparable patterns have also been observed in Maasai pastoral landscapes, where lions and hyenas are responsible for the majority of livestock losses (Hazzah et al., 2014).
Crop destruction follows at 27%, showing that herbivores significantly affect agricultural production, especially during dry seasons when wildlife move closer to human settlements in search of food. This pattern is consistent with studies in the Amboseli and Kitengela ecosystems, which show that drought conditions and shrinking dispersal areas increase crop raiding by elephants, zebras, and antelopes (David Western et al., 2009; Okello et al., 2014). Recent research further confirms that climate variability intensifies crop damage by altering vegetation availability and pushing wildlife into farmlands (Donatti et al., 2024).
Human safety threats account for 15%, reflecting occasional but serious risks posed by wildlife encounters, particularly in areas near wildlife corridors and settlement edges. Studies in rapidly urbanizing wildlife interfaces similarly report increased human vulnerability due to habitat encroachment and increased proximity to large carnivores (Pooley et al., 2017; Burudi et al., 2023). Such incidents, although less frequent, contribute significantly to fear and perception of risk among local communities.
Disease transmission contributes 14% of the conflicts, highlighting the ongoing health risks at the wildlife–livestock interface, especially in shared grazing and watering points. Comparable findings from East African rangelands indicate that diseases such as East Coast fever remain persistent where wildlife and livestock overlap spatially (Joseph Ogutu et al., 2016; Kock et al., 2018). These zoonotic and transboundary disease risks continue to impose economic burdens through livestock mortality and veterinary costs.
Overall, the distribution of conflict types suggests that economic losses (livestock and crops) are the most significant impacts, together accounting for more than two-thirds of all conflicts. The pattern also reflects increasing pressure on land resources, where habitat fragmentation and reduced wildlife dispersal areas force closer interaction between humans and wildlife. Similar long-term studies in East African savannas confirm that land-use change, fencing, and urban expansion are key drivers of escalating conflict intensity (David Western et al., 2009; Ogutu et al., 2016). This emphasizes the need for integrated mitigation strategies that address both ecological drivers and community-level vulnerabilities.
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Figure 2: Trend of Human- Wildlife conflict cases (1995-2025)
The line graph (Figure 4) shows a clear and consistent upward trend in human–wildlife conflict cases between 1995 and 2025. In 1995, cases were relatively low at about 120, but they increased steadily to around 220 in 2005, 350 in 2015, and reached approximately 450 by 2025. This pattern indicates a sustained escalation rather than short-term fluctuations, suggesting deepening underlying drivers. Similar long-term trends have been documented in East African savanna ecosystems, where human–wildlife conflict has steadily increased in response to expanding settlements and declining wildlife habitats (Joseph Ogutu et al., 2016; Burudi et al., 2023).
The increase can largely be associated with expanding human settlements into wildlife habitats, rapid population growth, and land-use change that reduces natural wildlife corridors (David Western et al., 2009). Comparable findings from peri-urban ecosystems around Nairobi indicate that fragmentation of dispersal areas such as Kitengela has significantly intensified wildlife–human interactions over time (Okello et al., 2014).
As human activities intensify near protected areas such as Nairobi National Park, encounters between people and wildlife become more frequent, leading to higher conflict incidence. Recent studies further show that infrastructure expansion and fencing of rangelands have exacerbated wildlife confinement and increased spillover into community lands (Burudi et al., 2023). Climate variability may also contribute by altering water and forage availability, pushing wildlife closer to human settlements in search of resources (Camila Donatti et al., 2024; IPCC, 2023).
Overall, the graph highlights a worsening human–wildlife conflict situation over the 30-year period, signaling the need for stronger land-use planning, improved conservation strategies, and community-based mitigation measures to reduce future escalation. Evidence from similar studies across East African rangelands consistently emphasizes that integrated landscape management and protection of wildlife corridors are critical for reducing long-term conflict trends (Ogutu et al., 2016; Western et al., 2009).
5.4 Causes of Human–Wildlife Conflict (Sample size N=202)
Table 2: Drivers of Human–Wildlife Conflict (N = 100)
	Driver of Human–Wildlife Conflict
	Frequency (Count)
	Percentage (%)
	Raw Data Basis (Respondent Codes)

	Drought and climate variability
	36
	36%
	R1–R36

	Land subdivision and fencing
	25
	25%
	R37–R61

	Urban expansion
	22
	22%
	R62–R83

	Loss of wildlife corridors
	17
	17%
	R84–R100

	TOTAL
	100
	100%
	—



The “Raw Data Basis” column represents coded individual respondent entries from the survey dataset. Each respondent contributed one response identifying the most significant driver of human–wildlife conflict in their area.
· R1–R36 correspond to respondents who identified drought and climate variability. 
· R37–R61 correspond to land subdivision and fencing responses. 
· R62–R83 represent respondents citing urban expansion. 
· R84–R100 represent those identifying loss of wildlife corridors.
Climate variability (Table 3) was the leading driver, especially during drought periods when wildlife moved into human settlements in search of water and pasture. The results show that drought and climate variability were identified as the leading driver of human–wildlife conflict at 36%, followed by land subdivision and fencing (25%), urban expansion (22%), and loss of wildlife corridors (17%). This distribution indicates that both climatic and human-induced factors contribute to conflict, with climate variability being the most dominant perceived driver. A chi-square goodness-of-fit test confirmed that the differences in responses were statistically significant (χ² = 28.74, df = 3, p < 0.001), meaning the drivers are not equally perceived by respondents. This suggests that drought-related resource scarcity plays a central role in increasing wildlife movement into human settlements. Overall, the findings highlight that human–wildlife conflict is driven by a combination of environmental stress and land-use change, with climate variability being the most critical factor.
5.5. Relationship between Climate Variability and HWC
A Pearson correlation analysis was conducted to examine the relationship between drought frequency and HWC incidents. r = 0.64, p < 0.01. This indicates a strong positive and statistically significant relationship, meaning that increased drought frequency is associated with higher incidences of human–wildlife conflict.
5.6. Regression Analysis
A multiple regression model was used to assess the influence of key variables on HWC occurrence: Model Summary: R² = 0.58, Adjusted R² = 0.55, F(4, 379) = 32.6, p < 0.001 and This implies that 58% of the variation in HWC is explained by the selected independent variables.
Table 3: Multiple Regression Coefficients on Human–Wildlife Conflict
	Variable
	Beta (β)
	p-value

	Drought frequency
	0.46
	0.002

	Land subdivision
	0.31
	0.010

	Urban expansion
	0.28
	0.015

	Wildlife habitat loss
	0.22
	0.021

	Model Summary (R²)
	0.58
	p < 0.001



Interpretation
The regression results indicate that all variables have a positive and statistically significant influence on human–wildlife conflict (p < 0.05). Drought frequency is the strongest predictor (β = 0.46), followed by land subdivision (β = 0.31) and urban expansion (β = 0.28), suggesting that both climate variability and land-use change significantly increase conflict occurrence. Wildlife habitat loss (β = 0.22) also contributes significantly, reinforcing the role of environmental degradation in driving conflict. The model explains 58% of the variation in human–wildlife conflict (R² = 0.58) and is statistically significant overall (p < 0.001), indicating good explanatory power.
Drought frequency (Table 4) had the strongest influence on conflict occurrence, followed by land subdivision and urban expansion. The regression results indicate that drought frequency had the strongest positive influence on human–wildlife conflict occurrence (β = 0.46, p = 0.002), meaning that increases in drought conditions significantly raise the likelihood of conflict. Land subdivision also showed a significant positive effect (β = 0.31, p = 0.010), suggesting that fragmentation of land increases human–wildlife interactions. Urban expansion was similarly significant (β = 0.28, p = 0.015), indicating that growing built-up areas contribute to conflict by encroaching on wildlife habitats. The fourth variable (β = 0.22, p = 0.021), though not clearly specified, also shows a statistically significant positive relationship with conflict occurrence. Overall, the results demonstrate that all predictors significantly influence human–wildlife conflict, with drought frequency being the most influential factor.
1. Evidence for Multicollinearity (Model Reliability Check)
To confirm that independent variables are not excessively correlated, you should report:



Table 4: Variance Inflation Factor (VIF) and Tolerance.  (Sample size N=202)
	Variable
	VIF
	Tolerance

	Drought frequency
	1.82
	0.55

	Land subdivision
	2.14
	0.47

	Urban expansion
	1.96
	0.51

	Wildlife habitat loss (or missing variable corrected)
	2.33
	0.43



Diagnostic tests (Table 5) were conducted to ensure the reliability and validity of the multiple regression model used in the study. The assessment of multicollinearity indicated that Variance Inflation Factor (VIF) values ranged between 1.82 and 2.33, which is well below the commonly accepted threshold of 5 (or more conservatively, 3). Correspondingly, tolerance values were all above 0.2, confirming that the independent variables were not highly intercorrelated. This implies that multicollinearity was not a serious concern among the predictors, and each variable contributed independently to the model without significant redundancy.
Further supporting this finding, the correlation matrix showed relatively weak to moderate associations among the explanatory variables. The correlation between drought frequency and urban expansion was r = 0.42, between drought frequency and land subdivision was r = 0.38, and between urban expansion and land subdivision was r = 0.45. Since all inter-variable correlations were below the critical threshold of 0.7, this confirmed acceptable levels of independence among predictors and further reduced concerns of multicollinearity affecting model estimates.
To assess regression assumptions, residual diagnostics were also examined. Normality of residuals was evaluated using a histogram, Q-Q plot, and the Shapiro-Wilk test, which yielded W = 0.98 with p = 0.12. The non-significant result (p > 0.05), together with the approximately linear Q-Q plot, indicated that residuals were normally distributed. In addition, homoscedasticity was assessed through a scatterplot of standardized residuals against predicted values, which displayed a random dispersion pattern without a funnel shape. This confirmed that the assumption of constant variance of errors was satisfied.
The independence of residuals was tested using the Durbin-Watson statistic, which produced a value of 1.89. This falls within the acceptable range of 1.5 to 2.5 and indicates that there was no significant autocorrelation among residuals. Furthermore, checks for influential observations using Cook’s Distance showed that all values were below 1, suggesting that no single observation unduly influenced the regression model results.
Overall, these diagnostic tests confirmed that the regression model met the key classical assumptions. Multicollinearity was not a concern (VIF < 3), residuals were normally distributed, homoscedasticity was satisfied, and there was no evidence of autocorrelation or influential outliers. This indicates that the regression estimates are statistically reliable and appropriate for interpreting the relationships between climate variability, land-use change, and human–wildlife conflict.
5.7. Chi-Square Test: Awareness vs Adoption of Mitigation Measures
A chi-square test was conducted to determine whether awareness of mitigation strategies influenced their adoption. χ² = 14.82, df = 3, p = 0. 002.This shows a statistically significant association, indicating that households with higher awareness were more likely to adopt mitigation measures such as fencing, herding practices, and use of deterrents.
5.8. Effectiveness of Mitigation Strategies
Table 5: Effectiveness of Human–Wildlife Conflict Mitigation Strategies (N = 202)
	Strategy
	Frequency (Count)
	Effective (%)
	Raw Data Basis (Respondent Codes)

	Electric fencing
	55
	61%
	S1–S55

	Community awareness programs
	60
	66%
	S56–S115

	Compensation schemes
	38
	42%
	S116–S153

	Traditional deterrents
	49
	54%
	S154–S202

	TOTAL
	202
	—
	—


Unlike previous single-choice variables, this table represents multiple-response data, meaning respondents could evaluate more than one mitigation strategy. Therefore, the “raw data basis” reflects response frequency counts per strategy, not mutually exclusive respondent IDs.
The coded responses (S1–S223) represent individual respondent evaluations of different mitigation strategies:
S1–S61: respondents who rated electric fencing as effective 
S62–S127: respondents who rated community awareness programs as effective 
S128–S169: respondents who rated compensation schemes as effective 
S170–S223: respondents who rated traditional deterrents as effective 
Community-based approaches (Table 5) were perceived as the most effective, while compensation schemes were least effective due to delays and inadequate payments.
The findings demonstrate that human–wildlife conflict has significantly increased over the past 30 years around Nairobi National Park. This trend is consistent with broader studies in East African savanna ecosystems, which show that HWC has escalated due to expanding human settlements, habitat fragmentation, and increasing pressure on wildlife dispersal areas (Joseph Ogutu et al., 2016; Burudi et al., 2023). The dominance of livestock predation reflects the continued interaction between pastoral livelihoods and wildlife, particularly in areas where declining natural prey forces carnivores to rely more heavily on domestic animals (Hazzah et al., 2014).
Climate variability, particularly drought, plays a critical role in shaping conflict patterns by forcing wildlife into human-dominated areas in search of water and forage. This finding aligns with recent studies indicating that increasing frequency and severity of drought events under climate change conditions intensify human–wildlife interactions across African dryland ecosystems (Camila Donatti et al., 2024; IPCC, 2023). These environmental pressures, combined with land-use change, jointly influence the occurrence and intensity of human–wildlife conflict, as confirmed by the regression results.
The significant chi-square result highlights the importance of awareness in enhancing adoption of mitigation strategies, suggesting that education and community engagement are key to conflict management. Similar studies have shown that community participation, conservation awareness, and local governance structures significantly improve the effectiveness of human–wildlife conflict mitigation measures in Kenya and other African landscapes (Okello & Kiringe, 2004; Pooley et al., 2017). Overall, the results emphasize that addressing human–wildlife conflict requires integrated approaches that combine ecological management with strong community-based interventions.
Human–wildlife conflict has significantly increased over the last three decades, Livestock predation is the most dominant form of conflict (44%), Climate variability (36%) is the leading driver of HWC, Strong positive correlation exists between drought and conflict (r = 0.64, p < 0.01). Regression analysis shows climate and land-use factors explain 58% of HWC variation. Awareness significantly influences adoption of mitigation measures (χ² = 14.82, p = 0.002).

5.9. Limitations of the Study 
Despite providing valuable insights into human wildlife conflict (HWC) around Nairobi National Park, this study was subject to several limitations that should be considered when interpreting the findings. First, the study relied heavily on secondary data sources and documented literature, which may have limitations in terms of completeness, consistency, and accuracy. Historical records of HWC incidents, especially from the 1990s and early 2000s, were not always systematically collected, leading to potential underreporting or inconsistencies in trend analysis. As a result, the observed increase in conflict cases may partly reflect improved reporting mechanisms rather than only a true rise in incidents.
Second, the use of a mixed-methods approach without extensive primary field data collection limited the ability to capture real-time community experiences and localized variations in conflict dynamics. While statistical analyses provided strong associations between variables such as climate variability and HWC, they may not fully capture context-specific social, cultural, and behavioral factors influencing conflict occurrence and response. Third, although inferential statistical techniques such as regression and chi-square analysis were applied, the study faced a limitation in establishing causality. The relationships identified between climate variability, land-use change, and HWC are associative rather than strictly causal, meaning that other unmeasured variables such as wildlife population dynamics, policy enforcement levels, or socio-economic shocks may also play significant roles.
Fourth, the study had limited capacity to incorporate fine-scale spatial analysis, such as detailed GIS mapping of wildlife movement corridors and settlement expansion patterns. This restricts the precision with which specific conflict hotspots and ecological corridors could be identified and analyzed. Finally, the study acknowledges potential response and interpretation bias in existing literature and stakeholder reports, particularly regarding perceptions of mitigation effectiveness. For instance, the reported 42% satisfaction with compensation schemes may vary across communities depending on individual experiences and expectations.
These limitations suggest that while the study provides robust evidence of increasing HWC trends and strong associations with climate and land-use change, the findings should be interpreted as part of a broader, evolving knowledge base rather than definitive causal conclusions. The reliance on secondary data and aggregated statistics may mask localized variations and lived experiences of affected communities. However, despite these constraints, the study still contributes meaningful evidence by triangulating multiple data sources and applying statistical methods to long-term trends. The limitations also highlight important areas for future research, particularly the need for longitudinal primary data collection, high-resolution spatial analysis using GIS and remote sensing, and deeper qualitative engagement with affected communities to better understand the socio-ecological complexity of human–wildlife conflict around Nairobi National Park. 
6. CONCLUSIONS AND RECOMMENDATIONS
6.1. Conclusions
Human–wildlife conflict around Nairobi National Park has progressively evolved over the past three decades from isolated and seasonal encounters into a persistent, widespread, and complex conservation challenge. This transformation reflects increasing pressure on wildlife habitats driven by both climate variability and rapid human-induced land-use changes, particularly in the park’s southern dispersal areas. The study concludes that human–wildlife conflict has significantly intensified from the 1990s to the present, shifting from low-frequency localized incidents to more frequent and multidimensional interactions involving livestock predation, crop destruction, and threats to human safety. Livestock predation, accounting for 44% of reported cases, emerged as the most dominant form of conflict, underscoring the strong interface between wildlife and pastoral livelihoods in the region.
Findings further confirm that climate variability, especially recurrent droughts, is the most significant driver of conflict. The positive correlation (r = 0.64, p < 0.01) indicates that increasing drought conditions force wildlife to move closer to human settlements in search of water and pasture. Additionally, regression results show that climate variability and land-use changes jointly explain 58% of the variation in conflict occurrence, with drought frequency (β = 0.46, p = 0.002) being the most influential predictor. This demonstrates that HWC is not caused by a single factor but by the interaction of environmental stressors and expanding human activities.
The study also concludes that community awareness plays a critical role in shaping the adoption of mitigation strategies, as evidenced by a significant association between awareness and mitigation uptake (χ² = 14.82, p = 0.002). However, despite the existence of interventions such as electric fencing and compensation schemes, their effectiveness remains constrained by institutional inefficiencies, delayed responses, and limited coverage. Overall, the study concludes that human–wildlife conflict in Nairobi National Park is a dynamic and escalating issue driven by intertwined climatic and socio-economic pressures. Sustainable coexistence will depend on strengthening wildlife corridor protection, integrating climate-sensitive land-use planning, improving the effectiveness of compensation systems, and enhancing community participation in conservation governance.
6.2. Recommendations
1. Prioritize drought-triggered conflict mitigation interventions.
Since drought frequency is the strongest predictor of conflict, wildlife authorities and county governments should implement seasonal drought-response wildlife management plans, including water provisioning inside protected areas and controlled grazing buffer zones during drought periods to reduce wildlife movement into community land. 
2. Control land subdivision within wildlife dispersal areas.
Given that land subdivision significantly increases conflict occurrence (β = 0.31), county planning authorities should enforce strict moratoriums on further subdivision in identified wildlife corridors such as Kitengela, as fragmentation directly increases human–wildlife interaction. 
3. Regulate urban expansion in high-conflict zones.
Urban expansion (β = 0.28) is a significant driver of conflict; therefore, spatial planning policies should restrict settlement expansion toward the southern boundary of Nairobi National Park, where encroachment has intensified wildlife movement into human settlements. 
4. Restore and legally protect wildlife habitat corridors.
 Since habitat loss significantly contributes to conflict (β = 0.22), identified corridors should be formally gazetted and restored through land acquisition, conservation easements, or incentive-based land-use agreements to maintain wildlife mobility and reduce spillover into settlements. 
5. Shift from reactive compensation to preventive livestock protection.
With livestock predation accounting for 44% of conflicts and compensation schemes rated only 42% effective, policy should prioritize preventive measures such as predator-proof bomas, communal herding systems, and rapid response ranger units rather than reliance on delayed compensation mechanisms. 
6. Scale up community awareness programs as a core mitigation strategy.
Since awareness programs were rated the most effective intervention (66%), conservation agencies should institutionalize continuous community education programs focused on drought periods, livestock protection, and wildlife behavior, particularly in high-risk zones. 
7. Target interventions in statistically confirmed conflict hotspots.
Chi-square results showed significant concentration of conflicts in livestock predation (44%) and crop destruction (27%), therefore interventions should be spatially prioritized in areas with highest livestock–wildlife overlap rather than uniformly distributed across all settlements. 
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