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Abstract

As the impact of climate change increases, it is vital to implement integrated solutions to address
the heightened security risks associated with it. Kenya's economy is heavily reliant on the
agricultural sector, which also represents the largest source of greenhouse gas (GHG) emissions,
particularly in the livestock industry. The sector's vulnerability to climate shocks and long-term
changes places additional pressure on Kenya's food security, pushing already vulnerable lands
into crisis. Furthermore, the vulnerable arid and semi-arid lands of Kenya are particularly
susceptible to conflict, which is further exacerbated by resource constraints due to climate
change. Given the finite nature of government resources, it is crucial to identify areas where
integrated interventions can deliver on multiple objectives, including improving food security and
reducing resource-use conflicts, while simultaneously contributing to climate change mitigation
and development goals. By employing spatial analysis to map emission sources and agricultural
sector conflict-related hotspots, we have identified 20 wards, primarily in Baringo, Samburu, and
Elgeyo-Marakwet counties, that can be strategically prioritized to promote a harmonized
approach to climate action and conflict management. By incorporating this evidence into policy
frameworks, Kenya can more effectively operationalize its commitments to low-carbon
development, sustainable resource management, and conflict resolution, ensuring these strategies
are tailored to the unique challenges of conflict-prone and climate-vulnerable regions.
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Introduction

Agriculture contributes 65% of Kenya’s export earnings and supports millions of livelihoods
(Jalang’o Anyango et al., 2022). However, the sector faces significant challenges from climate
change, land degradation, and resource-related conflicts (Burke et al., 2015; Nkonya et al., 2018).
The Agriculture, Forestry, and Other Land Use (AFOLU) sector accounts for over 50% of
Kenya’s greenhouse gas (GHG) emissions (Martius et al., 2023), and its activities are closely tied
to resource-based conflicts, particularly in arid and semi-arid lands. Weak governance and
shifting land tenure systems further complicate sustainable resource management (Lengoiboni et
al., 2011). Integrated approaches are needed to align climate mitigation with peacebuilding.
Kenya’s agricultural policies increasingly integrate climate change considerations to ensure
sustainable development. This study aims to identify spatial hotspots where land use-based GHG
sources and agricultural actors-related conflicts intersect, to inform targeted interventions in
support of Kenya’s climate and development objectives.



Material and Methods

Five land use-related variables with GHG mitigation relevance were identified: 1) TCL: Median
tree cover loss (% of ward area) (Hansen et al., 2013); 2) LUD: Percentage of area with high-very
high, low-very low, and moderate level of land use degradation (RCMRD, 2023); 3) GRL:
Percentage of grasslands area (Zanaga et al., 2022); 4) CRL: Percentage of croplands area
(Zanaga et al., 2022); 5) LIV: Livestock units per km? (FAO, 2024).

Conflict events (CE) from 2011-2022 involving pastoralists, farmers, or fishers (494 events),
were sourced from ACLED (Raleigh et al., 2023). Data was aggregated at the ward level
(n=1442). Temporal subsets were defined for 2011-2020, 2019-2021, and 2020-2022, to align
with the timeline of associated variables.

Local indicator of spatial association (LISA) was applied using the rgeoda (Li and Anselin, 2023)
package in R with a Queen contiguity matrix and 9,999 iterations (p < 0.01). Eight LISA analyses
were performed across variable pairs to detect overlapping spatial clusters. Wards identified more
than once in clusters of interest across the LISA analyses were selected as intervention priorities.

Results and Discussion

All variable pairs exhibited weak spatial association (Moran Index from -0.112 to 0.12), with
conflicts reported in only 240 of 1442 wards over the entire period.

For the TCL and CE association 11 wards were classified in the High-High cluster. Notably, five
of these wards are in Narok County in southwestern Kenya. The clusters of interest for the wards
where LUD (levels: high-very high and low-very low) and CE overlap are primarily in western
Kenya, specifically in Baringo, Narok, and Nakuru counties. Regarding the overlap between
moderate LUD level and CE, the High-High cluster comprises 12 wards, mainly in the western
part of the country, with a third of them located in Baringo county.

For the LISA analyses that involved GRL, CRL, and LIV, the highest number of wards in the
High-High cluster is found for the analysis between GRL and CE (23 wards), with most of them
located in the northern part of the country. Laikipia, Samburu and Turkana counties have the
highest number of wards (six for the first and five for the other two) in this cluster. Conversely,
only four wards were classified in the High-High cluster for CRL and CE analysis and two for
LIV and CE analysis, mainly in Laikipia and Narok, respectively.

From 47 wards in relevant clusters, 20 were prioritized (Figure 1). Olorropil (Narok) appeared in
six analyses, while Kapedo/Napeitom (Turkana), Mau Narok and Mauche (Nakuru), and Melelo
(Narok) appeared in four. These overlaps, though weak spatially correlated, highlight localized
opportunities for integrated responses that potentially deliver in multiple objectives.

Identified hotspots align with counties highlighted in a prior consultative workshop (Shikuku et
al., 2023). These regions are particularly vulnerable to recurrent and severe droughts and floods,
which create conditions conducive to various forms of conflict. These tensions can escalate into
violent clashes, sometimes evolving into politically charged conflicts (Raleigh et al., 2010; Song
et al., 2024)

The complexity of these conflicts is further exacerbated by economic disparities, historical
grievances over land ownership and access, and competition for arable land. Cultural and
political factors also contribute to conflict (Schilling et al., 2012; Shikuku et al., 2023). Conflicts
also disrupt informal mechanisms for resource management and dispute resolution (Lengoiboni et
al., 2011), while climate mitigation and conservation efforts also influence resource access and
control.

Localized and integrated interventions show promise in addressing these intertwined challenges.
For instance, training programs in Baringo and community conservancies in Laikipia and
Samburu, engage local stakeholders in sustainable resource management while promoting
economic benefits through conservation and eco-tourism, fostering peacebuilding and conflict



prevention. Capacity-building programs in Turkana and Wajir have improved rangeland
management, alleviating resource pressures and reducing conflicts. Similarly, the introduction of
climate-resilient livestock breeds in Narok and Kajiado has enhanced community adaptation to
changing environmental conditions (Shikuku et al., 2023). These localized interventions, when
supported by robust and inclusive policy frameworks, can strengthen Kenya's ability to meet its
NDC targets while fostering long-term peace and resilience
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Figure 1. Kenyan ward-level priorities to promote a harmonized approach to climate action and
conflict management

Conclusions and Outlook

Strategic areas to promote a harmonized approach to climate action and conflict management can
be localized in counties such as Baringo, Samburu, Elgeyo-Marakwet, Laikipia, Nakuru and
Narok. However, further understanding is needed regarding the underlying motivations driving
conflicts in these areas, especially as ACLED data suitability for representing resource-based
conflicts remains unclear.

A diverse range of conflicts exists in Kenya, many of which are not directly linked to the
agricultural sector. Gaining a deeper understanding of these conflicts is essential to
comprehending their dynamics within the broader context of climate change and sustainable
development. Although some conflicts may not explicitly stem from resource disputes, they can
still influence resource management practices and decision-making processes. Enhanced
knowledge of these interactions can support the development of targeted intervention strategies
that simultaneously address mitigation, adaptation, and development challenges, fostering more
integrated and sustainable outcomes.

Limitations
LISA is effective for detecting spatial clustering, but it does not model causal relationships.
Furthermore, the GHG sources variables and conflict events were analyzed in predefined time



periods, which may not fully capture dynamic interactions or time-lag effects between climate
and conflict emergences.

Aggregating both land use-related and conflict data at the ward level may obscure intra-ward
variations or localized dynamics. Some conflicts are highly localized and may not align precisely
with administrative boundaries.
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