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Abstract

In response to recent calls to uncover local dynamics of natural resources and livelihood vulnerability to
conflicts, we present a community-level approach to exploring people’s differentiated vulnerability and
capacities to adapt to farmer-herder conflict at the micro level. This paper espouses a novel livelihood
vulnerability to farmer-herder conflict index based on structural and processual conflict indicators as an
analytical tool for quantitatively assessing vulnerability to farmer-herder conflict over natural resources at
the community and household levels. Survey data were collected from 500 households and through focus
group discussions. Conflict vulnerability indicators were identified through a literature review, validated
through field visits and weighted through focus group discussions using a community participatory approach.
Vulnerability to farmer-herder conflicts was decomposed into exposure, adaptive capacity and sensitivity.
The study applies this novel index to assessing and comparing livelihood vulnerability to farmer-herder
conflict by gender. It is expected that this novel Livelihood Vulnerability to Farmer-Herder Conflict Index
(LVFHCI) can be replicated to measure vulnerability to other social or natural resource conflicts. Future
studies intending to replicate the LVFHCI should combine expert opinion and a participatory rural approach
in weighting conflict indicators. Also, a sensitivity analysis of conflict indicators is required to predict future
vulnerability.

1. Introduction

Natural resources have been a primary source of conflict because most people depend on them for their
livelihoods (Enyiazu & Nwangwu, 2019). The questions worth asking are:

1. To what extent are the livelihoods of natural resource dependents exposed to such conflicts?
2. How capable are these natural resource dependents of adapting to natural resource conflicts?
3. What is the relationship between natural resource users and natural resource conflicts?

Answers to these questions require pragmatic approaches to measuring livelihood vulnerability to natural
resource conflicts. In most African countries, conflict over natural resources is perennial, and farmer-herder
conflict is the most common natural resource conflict. Farmer-herder conflicts emanate from the
competition between farmers and herders over land and water for livelihood. Thus, the right to control,
manage and use land, water and other natural resources has been the main driver of vulnerability to farmer-
herder conflict (Benjaminsen, 2008; Enyiazu & Nwangwu, 2019). In order to better understand vulnerability
to natural resource conflicts such as farmer-herder conflicts, there is a need to measure the extent and
direction of conflict contributory factors of conflict vulnerability for informed policy interventions.

Vulnerability to farmer-herder conflicts has often been described qualitatively in the literature (Benjaminsen,
2008; Benjaminsen et al., 2012; Napogbong et al., 2021; Okpara et al., 2017; Olaniyan et al., 2015). The main
limitation of this qualitative assessment of vulnerability to farmer-herder conflicts is its inability to quantify
people’s exposure, sensitivity and capacity to adapt to the farmer-herder conflict menace, which forms the
basis for any intervention aimed at reducing vulnerability (Samarasinghe et al., 2001; Fahad et al., 2022).
Following this limitation of the qualitative approach to assessing vulnerability to farmer-herder conflicts,
Villagran de Ledn (2006) opined that natural resource conflict vulnerability assessment can be more useful if
models and/or indices are used to explain the vulnerability to these conflicts, which are either structural or
processual.



In the literature, studies that have attempted quantifying natural resource conflict vulnerability either
emphasise structural conflict indicators (e.g. crop destruction, killing of cattle, rapes, climate change,
population growth, etc.) or processual (e.g. stereotyping, discrimination over access to productive resources,
unfairness in the process of adjudicating farmer-herder conflicts, etc.), but not both (Fletcher et al., 2013;
Gerlitz et al., 2017; Hahn et al., 2009; Madu & Nwankwo, 2020; Okpara et al., 2017). Yet, these studies have
often assumed equal weights for conflict indicators, implying that conflict vulnerability indicators contribute
equally to conflict vulnerability. However, this assumption does not correspond with reality, given that
different factors influence livelihood vulnerability to conflict among natural resource users. This paper
employs a community-level approach to weight conflict indicators and compute a vulnerability to farmer-
herder conflict that portrays the actual situation at the community level. This provided informed
interventions to manage or control the perennial farmer-herder conflicts that hinder nations’ quest to
achieve selected sustainable development goals, including SDG 1 (no poverty), SDG 2 (zero hunger) and SDG
16 (peace, justice and strong institutions).

We contribute to the methodological literature on livelihood vulnerability to natural resource conflict by
focusing on vulnerability to farmer-herder conflict. We present a novel index, dubbed the Livelihood
Vulnerability to Farmer-Herder Conflict Index (LVFHCI), to assess households’ livelihood vulnerability to
farmer-herder conflict using empirical evidence from two farmer-herder conflict hot-spot communities in the
Ashanti Region of Ghana. The index has two advantages compared to previous conflict vulnerability indices.
First, it combines structural and processual conflict indicators to assess vulnerability to farmer-herder
conflicts quantitatively. Secondly, unlike previous studies, the LVFHCI employs a participatory rural approach
to weight conflict indicators and components at the community level against the equi-weight assumption,
which has dominated the literature on conflict vulnerability analysis. With this procedure, the computed
indices reflect the actual situation of farmer-herders at the community level compared to the equal weight
assumption. The index is also simple to compute and can be easily replicated.

1.1 Conflict vulnerability assessment

The term ‘vulnerability’ is a function of the exposure and sensitivity of a system to hazardous conditions and
the system's ability, capacity or resilience (adaptive capacity) to cope, adapt or recover from the effects of
those conditions (IPCC, 2007; Sen, 1981). There are two main approaches to assessing vulnerability to
conflict: the indicator approach and the econometric approach (Deressa et al., 2009). The econometric
approach employs regression analysis to determine factors that influence vulnerability to conflict. On the
other hand, the indicator approach relies on selected components perceived as indicators of vulnerability to
conflict to compute indices using available data. The econometric approach to measuring vulnerability limits
to testing several econometric assumptions on confidence intervals, standard errors and hypotheses
(Alhassan et al., 2019a).

On the other hand, the indexing approach to assessing vulnerability has been criticised for its scientific
novelty and policy applicability. Many argue that indicators are inadequate science-policy communication,
mainly when the procedures for creating indicators are unclear (Hinkel, 2011). Thus, the selection of conflict
indicators may be based on the subjective opinion of the researcher and are often imprecise in scientific
concepts and procedures governing vulnerability assessment (Alhassan et al.,, 2019b). Also, exposure,
sensitivity and adaptive capacity are identified as defining components of vulnerability in the literature.
However, because these components often have a subjective connotation, it is unclear how they might be



combined to reflect vulnerability and their interactions (Wolf et al., 2013). Many vulnerability indices capture
these components separately, with little or no thought to how they can be combined. Because of the lack of
consistency in definitions, indicators must be derived from the specific research or policy concerns under
consideration (Wolf et al., 2013).

Furthermore, many vulnerability assessment approaches have tended to be guided by normative value
judgment due to the place-based and context-specific nature of vulnerability (Hahn et al., 2009; Shah et al.,
2013). Despite these criticisms, the indicator approach is still preferred over the econometric approach
because it is easier to compute and comprehend by stakeholders with low mathematical inclination (Alhassan
etal., 2019a). In this study, we relied more on the indicator approach to assess vulnerability to farmer-herder
conflict because of its usefulness and universal acceptance at the community or local level.

Different indexing approaches have been developed in the literature to measure a system’s (people's)
vulnerability to social conflicts (including farmer-herder conflict). The approach employed in a study is
contextual and depends on the study's objectives (Alhassan et al., 2019b). This study constructs a novel index
for measuring households’ livelihood vulnerability to farmer-herder conflict at the micro level, the LVFHCI,
by exploring existing Social Vulnerability Indices used in the literature. Table 1 presents a list of existing
vulnerability assessment indices and their limitations.



Table 1. Indicator indices of assessing vulnerability to social conflicts

Index Authors Focus of index Assumption Limitation

Capacity and It uses a matrix to assess vulnerabilities and | Vulnerability has a long- | It focuses only on indicators
Vulnerability CIDA (1996) capacities to physical, social and attitudinal | term effect but not a | associated with coping
Analysis indicators. short-term effect incapacities.

It focuses on a country’s ability to predict,
resist, cope and respond to changes in water

Expert groups assign

It does not explicitly show

Social Vulnerability | . . availability. It is constructed based on . s the vulnerability of
Vincent (2004) . . S weights to vulnerability | | .
Index economic, demographic and institutional indicators indicators to water
stability, global interconnectivity and natural ' availability.
resource indicators.
_— Vulnerabilit .

Livelihood ¥ Equal weights for all
. Hahn et al. . - components and e e s
Vulnerability Index Climate change and livelihood nexus - . vulnerability indicators are

(2009) indicators contribute

(LvI)

equally to vulnerability.

practically not feasible.

(1) Vulnerability to conflict is expressed as a

The CVI did not consider the

ratio of threat to response capacity of structural interactions of
Conflict citizens to state. Thus, the CVI focuses on the | Vulnerability to conflict | conflict vulnerability
. Fletcher et al. | conflict between a state and its citizens over | is caused by economic, | dimensions such as
Vulnerability Index . e . . . .
(Vi) (2013) resource allocation and utilisation. ecological, social and | ecological, economic,
(2) Security was considered a dependent | political indicators. political and social
variable and excluded from the computation dimensions, which cannot
of the conflict vulnerability index. be explained in isolation.
(1) The direction of
Climate-Water Determinants of vulnerability to climate and . . influence of the indicator
. . . Equal weights for conflict .
Conflict Okpara et al. | water conflict among resource users and its | ., ', , 0 on vulnerability was
- L . . indicators’ contribution | .
Vulnerability Index | (2017) implications on interventions to reduce - ignored.
I . . to vulnerability . .
(cwcevi) vulnerability in conflict-prone environments. (2) The equi-weight

assumption is not realistic.




Multidimensional
Livelihood Gerlitz et al.
Vulnerability Index | (2014, 2017)

(MLVI)

(1) Livelihood vulnerability to change in
environmental, climatic, and socio-economic
factors among natural resource dependents
(2) Assessment of the perceived current
effects of environmental shocks on
households’ poverty vulnerability and
projections of future vulnerability to poverty

Equal weights for all
components and
indicators of livelihood
vulnerability

None of the indicators and
components contribute
equally to households’
vulnerability to social and
natural hazards, risks and
shocks.

Source: Authors’ compilation from literature,

2022.




1.2 Theoretical framework guiding the analysis of farmer-herder conflicts

This study hinges on vulnerability to social and environmental conflicts (exposure, adaptive capacity and
sensitivity) emanating from the nexus of competition for natural resources and livelihoods among farmers
and herders; hence, it is guided by conflict theories. These theories aim to determine the vulnerability to
farmer-herder conflicts and how they affect livelihoods and rural development, including conflict
management. In the literature, various researchers have approached the study of farmer-herder conflicts
in various ways. First, political ecology shows how ecology and power relations are intertwined in society's
relationships with natural resources, particularly environmental issues (Andersson et al., 2011). Resource-
related conflicts have always been and will continue to be a main analytical focus of political ecology
(Turner, 2004). Turner (2004) says that environmental conflicts are expressions of more significant societal
struggles beyond resource scarcity or past ethnic cleavages. Political ecologists find many social, political
and ecological/environmental issues at play in resource-driven conflicts, including farmer-herder ones. In
farmer-herder conflicts, ecological and political issues are complex, including resource access and control
(Watts, 2000).

Power, politics, governance and social issues all play a part in explaining environmental and natural
resource conflicts (Watts, 2000). As a result, political ecology is concerned with how political decisions
affect environmental and ecological processes. Based on the cause of conflicts between Senufu farmers
and Fulani herders in northern Coéte d'lvoire, Bassett (1988) argues that farmer-herder conflict
vulnerability is influenced by political policies initiated by the Ivorian Government that allowed herders
into the country to develop the cattle sector and help boost the economy. Political ecologists consider
competition among groups or individuals to access resources multi-faceted and not solely affected by
social and environmental changes (Turner, 2004).

Le Billon (2001) noted that a political ecology approach also necessitates engagement with the two most
commonly held perspectives, resource scarcity (mostly of renewable resources) and resource abundance
(mostly of non-renewable resources), as the environmental conflict vulnerability indicators. Societies
confronted with unique environmental circumstances — scarcity or abundance — are more likely to be
affected by violent conflicts from both sides. Resource scarcity, according to Homer-Dixon (1999), compels
groups in society to compete for resources, resulting in ecological marginalisation and violent
confrontations among communities.

Itis inherent from the literature that in the study of farmer-herder conflicts in West Africa, environmental
scarcity and political ecology have traditionally been promoted as two fundamental theoretical
approaches (Moritz, 2010). However, both theories fail to focus on only structural indicators of conflict
vulnerability rather than conflict escalation procedures. As a result, a transition from a structural-
functionalist perspective of static and synchronic interpretations of conflicts and social systems in society
to a process-oriented understanding of conflicts is required. It employs analytical approaches such as
situational analysis, the extended case method (Gluckman, 1955) and network analysis (Kurtz, 2001).
Processualists examine the processes (series of events) involved and the relationships between various
actors and conclude that political processes are rife with conflict (Kurtz, 2001). Given this, the farmer-
herder relation is included as one of the main components in computing the LVFHCI. Conflicts are more
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than just a reflection of divergent viewpoints within social structures; they are also the result of a political
process and the networks and alliances formed by various social actors (Kurtz, 2001). This study uses
structural (political ecology and environmental scarcity) and processual conflict theories to analyse
livelihood vulnerability to farmer-herder conflicts. A processual political ecology perspective blends
political ecology and the processual paradigm in analysing farmer-herder conflicts. It contends that there
are political processes in farmer-herder conflicts, including power relations between state and non-state
actors, while acknowledging the ecological components (the role of resources, not necessarily scarcity) in
these conflicts. Furthermore, a processual political ecology approach studies the conflict's succession of
interactions and processes. Thus, structural and processual conflict indicators were identified in this study
to compute the LVFHCI, as discussed in subsequent sections.

1.3 Conceptualisation of the novel LVFHCI

Farmer-herder conflicts have been defined in various ways in the literature. Hussein et al. (1999) defined
farmer-herder conflict as a conflict of interest, competition and violent relations between or among
natural resource users. Farmer-herder conflict is an enduring feature of social life and involves conflict
between herding and farming groups (Turner et al., 2003). In the view of Bukari (2017), farmer-pastoralist
or farmer-herder conflicts are conflicts between peasant/subsistence cultivators and
nomadic/transhumant live-stock keepers. According to Mbih (2020), ‘farmer-herder conflict’ refers to
competition over agro-pastoral resources in an ethnically and culturally heterogeneous environment
between local farmers and Fulani herders.

Based on IPCC’s (2007) and Sen's (1981) conceptualisation of vulnerability, the concept of vulnerability to
farmer-herder conflict is employed in this study to refer to the extent of exposure and sensitivity, including
the adaptive capacity of households or individuals to the overlapping interests of and competitive and
violent relations among various natural resource users (farmers and herders) for livelihoods. These
conflicts can be inter-group (farmer-fisher folks, farmer-land owners, farmer-herder folks, herder-fisher
folks, etc.), intra-group (e.g. farmer-farmer, herder-herder) or even between individual persons/within
households. Thus, vulnerability to farmer-herder conflict comprises three contributory factors: exposure,
sensitivity and adaptive capacity. Exposure is the extent to which an individual, a household, a group of
persons or a community is unshielded from the effects of farmer-herder conflicts. Sensitivity is the extent
to which an individual, a household, a group of persons or a community is covertly or overtly affected by
farmer-herder conflicts. Conflict sensitivity factors include the mediating mechanism in farmer-herder
conflict, which can either avert or propel the intensity of conflict escalation. On the other hand, an
individual, household, group of persons or community’s adaptive capacity is its ability to reduce the
possible consequences of farmer-herder conflict through prevailing opportunities or employing measures
to deal with them.

In constructing the LVFHCI, we reviewed the literature for possible indicators of conflict vulnerability
among natural resource users. These conflict indicators were refined through initial visits to the study
communities in November 2019 and March 2021. During the field visits, the research team interacted
with community members, traditional authorities, political leaders, youth groups, farmer and herder
associations, cattle owners and other researchers who have conducted field works on farmer-herder
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conflicts in the study area as well as NGOs and civil society organisations with interventions in farmer-
herder conflicts in the area. The essence of this initial interaction was to acquaint ourselves with relevant
empirical conflict indicators applicable to the study area and not just what exists in the literature. Initially,
43 conflict vulnerability indicators were identified from the literature and field visits and used to prepare
data collection instruments for the primary survey. After data collection, these indicators were reduced
to 33 indicators due to correlations.

According to Grupp & Mogee (2004) and Grupp & Schubert (2010), constructing a composite index must
follow a clear and justifiable procedure to avoid manipulating outcomes and ensure replicability.
Therefore, in constructing the LVFHCI, we followed the OECD (2008) ten-step procedure in espousing a
reliable composite index. Also, in identifying the indicators to be included in LVFHCI, the study was guided
by the USAID Framework on Conflict Vulnerability Assessment (refer to Figure 1) in selecting variables to
be included as indicators of livelihood vulnerability to farmer-herder conflicts, starting from identifying
current conflict situations through to how the indicators influence policy or program formulation
(Samarasinghe, 2001).



e|dentify current status of conflict
eDefine population groups and current conflict

eAssess indicators of conflict risk
eStructural risk factors
eSocial fragmentation and state weakness Dy

eConflict risk assessment

eAssess population capacity to manage conflict
eHigh/low conflict intensity
ePolitical tension/peaceful stable situation

eConflict vulnerability assessment
eHigh vulnerability to continued or renewed violence
*Moderate vulnerability to continuation or emergence of violent conflict
eLow vulnerability to emergence of violent conflict

e|dentify and assess response options

eDevelop conflict policies and programs

Figure 1. Procedure for selecting indicators for Conflict Vulnerability Assessment

Source: Adapted from Samarasinghe (2001).

The complexity and dynamics of natural resource conflicts, such as farmer-herder conflicts in most African
countries, require structural and processual conflict indicators to provide a more holistic and pragmatic
approach to understanding people’s vulnerability to the conflict (Moritz, 2010; Sandole, 1999). Whereas
structural conflict indicators consist of conflict triggers (e.g. crop destruction, killing of cattle, rapes,
climate change, population growth, etc.), processual indicators go beyond explaining conflicts based on
the conflict triggers to include the processes leading to such conflicts, conflict dynamics and consequences
or the outcome of these conflicts based on different economic, socio-cultural, historical, political,
demographic, ecological and institutional factors (Moritz, 2010).

Based on Moritz's (2010) and Sandole's (1999) recommendations, the LVFHCI considers structural and
processual conflict indicators to construct livelihood vulnerability to farmer-herder conflicts. The context
of households’ vulnerability to farmer-herder conflict is a function of their exposure, adaptive capacity
and sensitivity to the conflict. Exposure, adaptive capacity and sensitivity factors contribute to farmer-
herder conflicts (IPCC, 2007; Sen, 1981), and each of these contributory factors consists of the main
components of farmer-herder conflict. Exposure to farmer-herder conflict consists of two components:
10



climate and environmental factors and availability of natural resources and physical factors. The
availability of natural resources, physical factors as well as climate and environmental factors attract
farmers and herders into the two districts, thereby increasing their competition for scarce land, water and
other natural resources needed for livelihood. Within each principal component, both structural and
processual conflict indicators were identified through a literature review and field visits.

On the other hand, adaptive capacity consists of three main components: socio-political network, socio-
demographic characteristics and livelihood strategies of households. The socio-political network is
constituted of mainly institutional factors that can stimulate a household’s ability to withstand the effects
of farmer-herder conflicts. Socio-demographic factors are the idiosyncratic features of households in a
given social system. Livelihood strategies are households’ alternative means of livelihood. These three
main components have structural and processual conflict indicators, which were identified and included
in computing the indices for the main components. The sensitivity contributors are the main components
of farmer-herder relations and governance of land, water and forest resources. Whereas the main
component of farmer-herder relations concerns the efforts to build a rapport between farmers and
herders (structural and processual factors), the main components of governance delve into how natural
resources are allocated to resource users. Figure 2 presents a conceptual framework for this study leading
to the build-up of vulnerability to farmer-herder conflict.

11



Livelihood vulnerability to

farmer-herder conflict

Sensitivity

Adaptive capacity

Exposure

Farmer-herder
relationship

Governance of land,
water and forest

resources

Socio-political
network

Socio-demographic
factors

Livelihood strategies

Climatic and
environmental factors

Natural resource
availability and
physical factors

Figure 2. Conceptual framework showing the building blocks of the LVFHCI
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In computing vulnerability to social or natural resource conflict, such as farmer-herder conflict, most
studies have often assumed equal weights for all indicators (Hahn et al., 2009; Fletcher et al., 2013; Huang
etal., 2015; Okpara et al., 2017; Gerlitz et al., 2014, 2017). However, this is far from reality because conflict
indicators do not contribute equally to farmer-herder conflicts. Conceptually, assuming an equal weight
for all indicators is not only inappropriate and a simplification of a complex situation but does not
represent the actual situation because it fails to account for differences in the importance of each
indicator to farmer-herder conflict vulnerability (Chowdhury & Squire, 2006; Freudenberg, 2003; Ray,
2008). This suggests a need to weight conflict vulnerability indicators in computing a composite index for
policymaking (Alhassan et al., 2018).

The literature proposes data-driven, normative and hybrid weighting techniques (Decancq & Lugo, 2013;
Greco et al.,, 2019). The data-driven techniques such as Principal Component Analysis (PCA), Factor
Analysis (FA) and Data Envelopment Analysis (DEA) are limited by their estimation of inconsistent weights
over time and space, making comparison by group, location and time impossible (De Muro et al., 2011).
Also, the weights generated by the data-driven approaches do not necessarily correspond to the actual
linkages among the indicators (Saisana & Tarantola, 2002). They may be misleading because they do not
necessarily reflect the actual situation (De Muro et al., 2011).

In this study, we depart from the traditional weighting approaches (data-driven and normative) to employ
a participatory rural approach (PRA) to weight conflict vulnerability indicators and main components at
the community level. The reason for using the PRA is that natural resource conflict, such as farmer-herder
conflict, is experienced at the community and household levels. Thus, the conflicting parties in the
communities have more knowledge in weighting the intensity of conflict vulnerability indicators among
natural resource users (farmers and herders). For example, why will a farmer (or herder) engage in a
violent confrontation with a herder (or farmer) for crop destruction (or cattle killing) relative to
contamination of water bodies, stereotyping or discrimination in access to health care?

The process of weighting was done in two steps. First, participants® assighed weights to each indicator
constituting the main component of conflict vulnerability. For example, the main component of the
LVFHCI consists of four sub-components or indicators: participation in or willingness to participate in
farmer-herder conflict dialogue, conflict-induced migration, feelings of insecurity and conflict-related
deaths. Participants were asked to use 50 stones to depict the relative importance of these four factors
to farmer-herder relations by assigning many stones to the indicator with a high influence on farmer-
herder relations and a few stones to indicators with a lower influence on farmer-herder relations. The
number of stones assigned to each conflict indicator was expressed as a percentage of the total number
of stones (50). This was repeated for all conflict indicators in all seven (7) main components of the LVFHCI.
The second step involved weighting the seven main components (climate/environmental factors,
availability of natural resources and physical factors, governance of land, water and forest resources,

1 Refer to section 2.4 (sources of data and sampling techniques) of the methodology for the list of participants in the
focus group discussions and how they were selected.
13



farmer-herder relations, livelihood strategies, socio-demographic characteristics and socio-political
network) following the same process as for the sub-components or indicators of farmer-herder conflict.
The iteration steps in computing conflict indicators, principal components, conflict contributors and the
overall LVFHCI are detailed in section 2.2 of the methodology.

2. Methodology

2.1 Description of study area

The study was conducted in two of Ghana’s farmer-herder conflict hotspots in the Ashanti Region of
Ghana: Ashanti Akim North Municipality and Sekyere Afram Plains District. Four seasons are
distinguishable in the two districts: the harmattan season (December-April), the first rainy season (May-
July, peaking in June), the monsoon drought (July-August) and the second rainy season (September-
November). The primary vegetation in the two districts are open forest, closed forest and wooded
savannah, which are conducive to crop cultivation and livestock rearing. There are two groups of
inhabitants in the study area: the indigenous ethnic groups, mainly the Bono and Akan, and the migrant
ethnic groups, including the Dagombas, Gonjas, Nanumbas, Konkobas and Grunsi (from Northern Ghana),
Ewes from southeastern Ghana and the Fulbe (Fulani) from northern Ghana, Burkina Faso, Nigeria and
Niger (Ghana Statistical Service, 2012; Tonah, 2006). The main economic activity in the area is farming
and herding, with farmers cultivating mainly plantain, yam, cassava, maize, rice and vegetables (Ghana
Statistical Service, 2019). Since the early 2000s, Afraim Plains has witnessed a rapid increase in migrants,
mainly from northern Ghana (Ghana Statistical Service, 2019; Tonah, 2006).

2.2 A guide to computing the novel LVFHCI

Given that conflict indicators are measured on different scales, it is practically infeasible to aggregate
them (Alhassan et al., 2019a; OECD, 2008). Therefore, the first stage in computing the LVFHClI is to bring
the structural and processual conflict indicators to a uniform and comparable scale for aggregation into a
single index using the OECD (2008) standardisation formula. Based on Alhassan et al. (2019a) and Alhassan
et al. (2019b), equation (1) is used where the conflict indicator has a positive effect on vulnerability to
conflict, while equation (2) is used for conflict indicators with a negative effect on conflict vulnerability
based on the literature and respondents’ perception (refer to Table 2 for the effect of conflict indicators
on the LVFHCI).

VI, — Min

svi, =—n M (1)
Min,,, = VI, .

svi, =— A 2)
MaxV]—MmVI
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SVI,; is the standardised or normalised value for conflict vulnerability indicator i for household h, Vi is

the observed value of indicator i for household h and Max,, and Min,, are the maximum and minimum

values, respectively, for indicator i in the pooled or combined data.

The second stage in computing the FHCVI is multiplying the standardised conflict indicators by their
respective weights (per cent) assigned during the community Focused Group Discussion (refer to Section
2.3). Thus, since not all indicators contribute equally to conflict vulnerability, the standardised conflict
indicators are weighted using equation (3).

SVI,. =SVl <xVI . (3)

SVI,,, is the weighted standardised value of vulnerability indicator i for household h, and Vi, is the weight
assigned to vulnerability indicator i. The weighted standardised vulnerability indicators constituting each
main vulnerability component are summed to ascertain the value of the main conflict vulnerability
component, as shown in equation (4).

n
MCyp = 2 VI,

(4)

MChc is the value of main component C for household h, and n is the number of conflict vulnerability
indicators constituting main vulnerability component C. Given that all conflict components do not
contribute equally to vulnerability, the main components are also weighted by multiplying the values of
each MCy. by their respective weights assigned through community engagement (equation 5).

MC, . =MC, xCyp (5)
MC,,,, is the weighted index for main component C, MC,_is the computed value of main component C

for household hand M is the community-assigned weight or score for main conflict component C.

The LVFHCI is computed from the weighted indices of the main vulnerability components by aggregating
the weighted values of all seven main vulnerability components as presented in equation (6).

7
LVFHCI, = célMChCW (6)
LVFHCI, is the computed Livelihood Vulnerability to Farmer-Herder Conflict Vulnerability Index for
household h. The LVFHCI, is a ratio that ranges between 0 and 1. The higher the index, the higher the

vulnerability to farmer-herder conflict and vice versa.

Following the works of Sen (1981), Hahn et al. (2009) and Okpara et al. (2017), the three main vulnerability
contributory components (exposure, adaptive capacity and sensitivity) were computed for policy
recommendation. To this effect, the main conflict vulnerability components are categorised into exposure
(climate/environmental factors, availability of natural resources and physical factors), adaptive capacity
(socio-political network, socio-demographic factors and livelihood strategies) and sensitivity (governance
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of land, water and forest resources and farmer-herder relations). Thus, the LVFHCI contributory
components of respondents, CCF;, are computed by averaging the main components constituting each
contributory component using equation (7).

Z MChcw
Ny
CCF, =5 (7)

N is the number of main conflict vulnerability components under the conflict contributory factor C. Also,
the computed indices for all seven main components, overall vulnerability index and vulnerability
contributory factors are presented graphically using radar diagrams. Qualitative data from key informant
interviews and focused group discussions were analysed to complement the quantitative analysis using
thematic and content analysis. Table 2 presents the description, measurement and expected effect of the
main and sub-components of the LVFHCI. s
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Table 2. Components and indicators of the LVFHCI

. Expected
Main . . Measurement
S— Indicator Explanation Jiefi effect on Reference
> the LVFHCI
Exposure
— R dents' ti f . . .
2 Fertile land a\(/e:irljgl:r:leenf:rtile pl:;cdesp If?)r: croO 1 = available, + Appiah-Boateng & Kendie
o L P 0= otherwise (2021), Ahmadu (2011)
£ farming in the past 15 years
S v Respondents' perception of
s 8 Available pasture available pasture for cattle grazin 1 = available, + Appiah-Boateng & Kendie
S ® P . P & & | 0= otherwise (2021), Ahmadu (2011)
< in the past 15 years
© R dents’ ti f|D :
E L (.espo.n ents . pereep |.on © ummy Abroulaye et al. (2015),
= Climatic factors climatic conditions (rains and | 1 =favorable, +
(@] . Brottem (2021)
temperatures) 0 = otherwise
. Abroulaye et al. (2015),
= . S ff dest d by cattl A ber of
S Farm destroyed/cattle killed z€ o farm des rqye y cattle (or | Acres (number o + Adeoye (2017), Dary et al.
@ number of cattle killed) cattle)
£ (2017)
i This variable is not from
S Does the household cultivate crops the existing literature but
m . . Dummy: 1 = yes, . )
I Crops cultivated preferred for cattle grazing? . + was added by this paper’s
e . . 0 = otherwise
5 (Plantain, maize, yam, cassava) authors based on the
g g community-level context.
= *g This variable is not from
5% the existing literature but
= ] . Dummy: 1 = yes, . ’
c Farm location characteristics | Do other farms surround the farm? . was added by this paper’s
o« 0 = otherwise -
o authors based on the
> .
£ community-level context.
% Availability of cattle movement
= . . y. . . Dummy: 1 = yes Adeoye (2017), Dary et al.
S Cattle movement corridors corridors (including water points, .
< . . 0 = otherwise + (2017)
grazing reserves, campsites)
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Harvest of forest resources

Does the household harvest forest
products?

Dummy: 1 = yes,
0 = otherwise

This variable is not from
the existing literature but
was added by this paper’s
authors based on the
community-level context.

Water contamination

Is natural water often
contaminated by cattle or farming
activities?

Dummy: 1 =yes,
0 = otherwise

This variable is not from
the existing literature but
was added by this paper’s
authors based on the
community-level context.

Adaptive capacity

Socio-political network

Visit farms or herd cattle in a
group

Does the farmer (or herder) visit
farms (or move around with cattle)
with other household or
community members in groups?

Dummy: 1 =yes,
0 = otherwise

Yakubu et al. (2021)

Local cooperation

Is there a bilateral cooperation in
the community for settling farmer-
herder disputes?

Dummy: 1 = yes,
0 = otherwise

Adeniran (2020)

Effectiveness of cooperation

Household’s perceived
effectiveness of local bilateral
cooperation in settling conflicts

Scale: 1 (least
effective) to 5
(most effective)

Adeniran (2020),

Access to local/traditional
leaders

Household’s ease of accessing
traditional authorities for its
complaints

Scale: 1 (least
accessible) to 5
(most east)

Brottem (2021)

Access to modern political
leaders

Household’s ease at accessing
political leaders for complaints

Scale: 1 (least
easy) to 5 (most
east)

Brottem (2021),
Frimpong et al. (2021)

Trust in traditional authority

Household’s trust in traditional
authority in resolving farmer-
herder conflict

Scale: 1 (no trust)
to 5 (complete
trust)

Frimpong et al. (2021),
Mbih (2020), Kuusaana &
Bukari (2015)

Trust in security service

Household’s trust in security
services and authorities in handling
farmer-herder disputes

Scale: 1 (no trust)
to 5 (complete
trust)

Benjaminsen et al. (2009)
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Experience in

remittance during the year?

0 = otherwise

% farming/herding Years of farming or herding Years -/+ Yakubu et al. (2021)
o . H hold  head’ level fly f
S Level of education ouse .O eadss eve © ears 0. - Yakubu et al. (2021)
e education education
<
How | the h hold has b
§ Years stay in the community. | . ow long the ‘ouse 01d Nas beeN | yvears - Tonah (2006)
by in the community
8 This variable is not from
(] P .
P f Konkomb th ting literature but
E resgnce © .on omba Presence of the Konkomba ethnic | Dummy: 1 = yes, © exXIsting 1 er.a ure Lf
S ethnic group in the . . . -/+ was added by this paper’s
o . group in the community 0 = otherwise
A community authors based on the
community-level context.
This variable is not from
. Total number of economic the existing literature but
Number of economic L . . )
activities engaged in activities engaged in by the | Number + was added by this paper’s
838 household for livelihood authors based on the
community-level context.
This variable is not from
Total number of crops cultivated the existing literature but
o Number of crops/livestock and/or different livestock reared | Number + was added by this paper’s
B by the household authors based on the
© community-level context.
7
ge}
o
(@]
=
o
2
)
. Did the household receive any | Dummy: 1 = yes, Hahn et al. (2009)
Remittance +
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Sensitivity

Farmer-herder relations

Conflict-induced migration

Number of household members
that fled out/into the community
due to farmer-herder conflict

Number of
persons

Abroulaye et al. (2015)

Feeling of insecurity

Household’s feeling of threat to
violence

Scale: 1 (secured)
to 5 (insecure)

Brottem (2021)

Participation in or
willingness to participate in
farmer-herder conflict
dialogue

Has the respondent participated in
any dialogue on farmer-herder
dispute resolution?

Dummy: 1=
participated,
0 = otherwise

Adeniran (2020)

Conflict deaths

Household’s experience of farmer-
herder-related deaths

Dummy: 1 = yes,
0 = otherwise

Abroulaye et al. (2015)

Governance of land, water, and forest resources

Land tenure

Household type of land ownership

Dummy: 1 =own
land,
0 = otherwise

Access to land

Ease of getting land for production
by household

Scale: 1 (very
difficult) to 5
(very easy)

Kugbega & Aboagye
(2021), Kuusaana &
Bukari (2015)

Kugbega & Aboagye
(2021)

Water- and land-related
conflict

Household engagement in dispute
with other household members
over land or water

Dummy: 1 = yes,
0 = otherwise

Moritz (2010), Oladele &
Oladele (2011)

Forest-related conflict

Has any household member
disputed with other persons over
forest products within the past 12
months?

Dummy: 1 = yes,
0 = otherwise

This variable is not from
the existing literature but
was added by this paper’s
authors based on the
community-level context.

Right to forest resources

Does the household have the right
to harvest forest resources?

Dummy: 1 =yes,
0 = otherwise

This variable is not from
the existing literature but
was added by this paper’s
authors based on the
community-level context.

Sharing of water

Does the household share water
with other households?

Dummy: 1 =yes,
0 = otherwise

Dary et al. (2017), Tonah
(2002, 2006)
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2.3 Sources of data and sampling techniques

Primary data were collected using a survey questionnaire. Based on the survey sample size determination table
of Krejcie & Morgan (1970) reviewed by Adam (2020), using a confidence level of 99 per cent and a margin of
error of 3 per cent for continuous data with p = 42, the minimum sample size for this survey is 4523, which was
approximated to 500 households to cater for missing data. A multi-stage sampling technique was used to select
respondents for the study. In the first stage, Asante Akim North Municipality (Agogo) and Sekyere Afraim Plains
(Drobonso) District were purposively selected for a case study because these are the farmer-herder conflict
hotspots in Ghana. Also, farmers in Ashanti Akim North are primarily indigenes with access to land. At the same
time, Sekyere Afraim District is primarily inhabited by migrants from other regions of Ghana who have limited
access to land and other productive resources.

In each district, a list of communities was ascertained from the district assembly and clustered into conflict-prone
and non-conflict-prone communities with the help of the district assembly staff and members. Within each
community (cluster), we listed households through census to ascertain the total number of households, sex of
household heads and the households’ primary occupation. Households were then stratified based on the main
occupation (farming, sedentary herding, agro-pastoralist, transhumant herding or other). The number of
households selected from each community and occupation was proportional to the total number of the
community or occupation’s households obtained from the household listing. Households were selected using a
random number table and later visited to explain the essence of the study, seek their consent and administer a
household questionnaire with the household head and/or representative(s).

Four focus group discussions were conducted (two in each district) to assign weights to farmer-herder conflict
vulnerability indicators and principal components. The participants for the FGD were the assembly person for
the electoral area, committee members from each of the study communities within the electoral area, a
representative of the community chief, women and men leaders, and leaders of farmers' and herders'
associations. Of the four research teams, one member wrote on flip charts, another explained conflict indicators
and principal components to participants in the local language, the third member guided participants in assigning
weight to indicators and main components using stones and the fourth member took pictures. Each session
lasted for a duration of two to three hours with a 15-minute break. The last 30 minutes were used to validate
responses with participants' consensus on weights assigned to conflict indicators.

2 Adam (2020) recommended p = 4 for survey data with continuous variables.
3 The projected number of households in both districts was 20,656 (Ghana Statistical Service, 2019).
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3. Results and discussions

3.1 Weights of LVFHCI indicators

This section discusses the weights of conflict indicators accounting for the difference in households’ livelihood
vulnerability to farmer-herder conflicts. The first main component of the LVFHCI under discussion is farmer-
herder relations, consisting of four sub-components or indicators. Results of community weights revealed that
households’ feeling of insecurity (25 per cent), farmer-herder conflict-related deaths (20 per cent), willingness
to dialogue on farmer-herder conflicts (40 per cent) and farmer-herder conflict-induced migration (15 per cent)
are the main drivers of farmer-herder relations. As Tonah (2006) reported in his study of Fulani pastoralists’
migration and farmer-herder conflicts in Ghana’s Volta Basin, the farmer-herder relation depends on the
differences in goals and interests of these groups. This is consistent with Abroulaye et al. (2015), Adeniran (2020)
and Brottem's (2021) report on farmer-herder relations in Nigeria, Central Mali and Burkina Faso.

The second main component of LVFHCI is the governance of land, water and forest resources. It consists of six
sub-components: land tenure, access to land, water, land-related conflicts, forest-related conflicts, rights to
forest resources and sharing of water. The community focus group discussion weights show that land tenure (20
per cent), access to land (30 per cent) and water-/land-related conflicts (20 per cent) are the main drivers of
conflicts related to the governance of land, water and forest resources. This is consistent with Kuusaana & Bukari
(2015), who found that land tenure regime and conflict over land and water resources are the main driving
factors of farmer-herder conflicts in the Ashanti Akim North Municipality of Ghana. Migrant households (farmers
and herders) do not have much stake in the governance of natural and physical resources compared to indigenes.
It was revealed that households did not have the right to harvest forest resources; hence, there was a conflict
among households regarding low forest resource allocation. Access to land in both study areas for farming and/or
herding is based on households’ ability to afford the cost of land. Land is only scarce for those who cannot pay
for the price of land. Thus, similarly to Scoones et al. (2019), there is an economic scarcity of land but not a
physical land scarcity. The results further show that households are highly vulnerable to water sharing because
most households depend on and share natural water sources with other households for farming and herding
activities. This renders households more vulnerable to water-induced conflicts. This finding is consistent with
Dary et al. (2017), who reported that in agro-pastoral communities in rural Ghana, farmers who cultivate close
to water bodies to enable them to irrigate their crops, especially during the dry season, often get their crops
destroyed by cattle routing to water bodies for water.

The socio-political network main component consists of seven conflict indicators. It was revealed during FGDs
that some communities have community-level committees where victims of crop destruction or cattle killing
reports and perpetrators are identified for dialogue on compensation. Results of the sub-components’ weights
show that trust in traditional authorities (20 per cent) and security personnel (30 per cent) are perceived to
contribute more to farmer-herder conflicts than other indicators constituting the socio-political network
component. In an earlier study, Kuusaana & Bukari (2015) revealed that farmer-herder conflicts result from the
eroding trust in chiefs due to their corrupt deals and indiscriminate selling of land. The finding is also consistent
with Frimpong et al. (2021), who reported that farmer-herder conflicts are driven by the politicisation of the

22



farmer-herder conflict menace by the modern political leaders and chiefs of Agogo Traditional Area's inability to
be firm and fair in the management and implementation of a court order for the eviction of herders in the Ashanti
Akim North district.

Households stated that it is much easier to report to community chiefs, the local committee for farmer-herder
issues and assembly men in their communities or the security service (especially the police service who are in
charge of maintaining local peace and security) to resolve or mediate issues on farmer-herder conflicts. However,
the effectiveness of these institutions in resolving farmer-herder conflicts depends on their authority and trust
based on fairness, unbiased or impartialness mediation perceived by conflicting parties. Households revealed
that they trust security interventions by military personnel rather than police personnel. Trust in traditional
authorities and securities reduces households’ adaptive capacities, rendering them more vulnerable to conflict
if they do not trust and rely on these institutions for solutions to farmer-herder conflicts. This is consistent with
an earlier finding by Dary et al. (2017) on the role of trust in traditional authorities, civil society organisations and
government agencies in mediating farmer-herder conflicts in Ghana. During the peak of the conflict, farmers visit
their farms in groups while herders also herd their cattle for grazing in groups. The reason is to avert any
unexpected ambush from other parties.

The next main component of the LVFHCI is socio-demographic characteristics, which consist of farming or herding
experience, level of education, years of stay in the community and presence of the Konkomba ethnic group.
Results of the average weights of conflict indicators show that the presence of the Konkomba ethnic group in a
community (40 per cent) is the most crucial socio-demographic indicator influencing farmer-herder conflicts. It
was observed during a field survey that cattle destruction is often minimal in Konkomba-dominated communities
because they are quick to mobilise to respond against the destruction of their farms and crops. This finding is
similar to Benjaminsen & Ba (2021), who reported that the Malian Government defeated the Fulani herder
jihadists using the Dogon hunters, a more powerful militia ethnic group than the Fulani herders in central Mali.
The results from the average weights further show that farming or herding experience (30 per cent) and years of
stay in a community (20 per cent) also influence farmer-herder conflicts. Households that have stayed long in
their communities and farming or herding longer are aware of cattle movement routes and farm sites and do not
cultivate along these sites or herd cattle to graze at locations closer to farms. Diogo et al. (2021) reported that
pastoralists in Benin were most vulnerable due to inexperienced herding. Unlike Yakubu et al. (2021), who found
that households’ education significantly influences farmer-herder conflict vulnerability in Gombe State of
Nigeria, the community weights revealed that education is not a primary driver of vulnerability to farmer-herder
conflict and scored 10 per cent.

The livelihood strategies main component consists of three indicators: the number of economic activities, the
number of crops cultivated by farmers or the number of different livestock reared by herders and remittance.
The average weights of conflict indicators show that remittance (40 per cent) and some economic activities (40
per cent) are the main drivers of the livelihood strategies' main components. Households engaged in multiple
economic activities have more capacity to adapt to farmer-herder conflict in the event of crop destruction or
killing of cattle than households who are only engaged in farming or herding. Thus, livelihood diversification
strengthens households’ adaptive capacity.
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The next main component of LVFHCI is climate and environmental factors. This main component consists of the
availability of fertile land, pasture and favourable climatic conditions. Results from the community-level
weighting show that the availability of fertile lands (40 per cent) and pasture (40 per cent) are the primary drivers
of households’ vulnerability to climate and environmental factors. The availability of pasture for cattle grazing,
fertile land for arable crop farming and favourable rainfalls and temperatures are conducive pull factors
attracting migrant farmers and herders from dry regions (Tonah, 2006).

The last main component of the LVFHCI is the availability of natural resources and physical factors, which consist
of six conflict indicators. Results of the average community weights reveal that crop destruction/cattle-killing
and availability of cattle movement corridors in the community have the highest score of 30 per cent each. This
implies that the two conflict indicators are perceived to have the highest influence in triggering farmer-herder
conflicts rather than other conflict indicators in the availability of natural resources and physical factors main
component. The finding is consistent with Yakubu et al. (2021), who reported that communities with the
incidence of killing stray cattle and cattle movement routes were more prone to farmer-herder conflicts in
Gombe State in Nigeria. The other four conflict indicators had a score of 10 per cent each. It was revealed that
herders with their cattle pass through the communities of the outskirts where farms are located and that crop
destruction often occurs during these movements. Households that cultivate cattle-preferred grazing crops are
highly vulnerable to cattle grazing. Though cattle graze most crops, it was revealed during community focus
group discussions that crops such as plantain, maize, cassava, yam and rice are more prone to grazing by cattle
than crops such as pepper and groundnuts. Farms surrounded by other farms are less likely to be destroyed by
cattle than isolated farms. Table 3 presents the results of computed weights for the LVFHCI indicators and
principal components.

Table 3. Weights of LVFHCI indicators and measurements

Mt Sub-component/indicator
ain component

P Indicator Measurement unit Weight (%)
L _ Perceived available fertile land 1 = available, 0 = otherwise 40
S *2 @ Perceived available pasture 1 = available, 0 = otherwise 40
> o
ggg :

. . . Household’s perception of
g 5 2 Perception of climate variables . P P 20
s = weather (rain and temperature)
o Farm destroyed/cattle killed Acres (number of cattle) 30
©
Cultivation of cattle-preferred crops for .

§ . P P Dummy: 1 = yes, 0 = otherwise 10
< grazing
2
9 g Farm location characteristics Dummy: 1 =yes, 0 = otherwise 10
~
—_ O
§ ‘*_'m Availability of cattle movement corridors Dummy: 1 = yes, 0 = otherwise 30
® S
[y
s 2 Harvest of forest resources Dummy: 1 =yes, 0 = otherwise 10
E o
;?D
= Water contamination Dummy: 1 = yes, 0 = otherwise 10
>
<
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Moving in groups Dummy: 1 =yes, 0 = otherwise 10
Local committee Dummy: 1 =yes, 0 = otherwise 10
X~ R .
) Effectiveness of local committees Scale..l (least effective) to 5 (most 10
2 effective)
() .
£ Access to local/traditional leaders Scale: 1 (least easy) to 5 (most 10
c east)
S Access to modern political leaders Scale: 1 (least easy) to 5 (most 10
o east)
o
S le: 1 |
3 Trust in traditional authority Scale: 1 (no trust) to 5 (complete 20
) trust)
Scale: 1 trust) to 5 let
Trust in security service cale: 1 no trust) to 5 (complete 30
trust)
o Years of farming/herding Years 30
5 '§ o Level of education Years of education 10
g go 5 Years of stay in the community Years 20
» é o Presence' of Konkomba ethnic group in the Dummy: 1 = yes, 0 = otherwise 0
community
3 g Number of economic activities engaged in Number 40
.E 'go Number of crops/livestock Number 20
T E
5% Remittance Dummy: 1 = yes, 0 = otherwise 40
Conflict-induced migration Number of persons 15
Lo 2 Feeling of insecurity Scale: 1 (secured) to 5 (insecure) 25
ETD 2 Participation in or willingness to participate | Dummy: 1 = participated,
S g © . . . . 40
A= in farmer-herder conflict dialogue 0 = otherwise
Conflict deaths Dummy: 1 = yes, 0 = otherwise 20
s Land tenure type Dummy: 1 -own land, 20
= g 0 = otherwise
“ 5 le: 1 ifficul
5 S g Access to land Scale: 1 (very difficult) to 5 (very 30
gT g easy)
S © 2 Water-/land-related conflict Dummy: 1 = yes, 0 = otherwise 20
E % 2 Forest-related conflict Dummy: 1 =yes, 0 = otherwise 10
é 3 Right to forest resources Dummy: 1 =yes, 0 = otherwise 10
Sharing of water Dummy: 1 =yes, 0 = otherwise 10

Source: Authors’ analysis of field data, 2022.
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3.2 Weights of LVFHCI main components and contributory factors

The average weights of contributory factors assigned by participants at community-focused group
discussions showed that households’ livelihood vulnerability to farmer-herder conflicts is mainly driven by
sensitivity factors, contributing to 37.5 per cent of vulnerability compared to exposure (30 per cent) and
adaptive capacity (32.5 per cent). Households’ livelihood sensitivity to farmer-herder conflict comprises the
main components of farmer-herder relations and governance of land, water and forest resources. In effect,
whereas farmer-herder relations alone account for about 22.5 per cent of households’ livelihood
vulnerability to farmer-herder conflict, the availability and governance of natural and physical resources
account for 30% of households’ vulnerability to farmer-herder conflicts. In contrast to Bisson et al. (2021),
who reported that the presence or scarcity of natural resources in a community alone does not warrant
natural resource conflict in Burkina Faso unless it is accompanied by corrupt governance in regulating rights
on natural resources utilisation, this study revealed that vulnerability to farmer-herder conflicts over natural
resources is high as a result of both the availability or scarcity of natural resources and how it is governed by
authorities in charge of managing these resources. The finding is consistent with Moritz's (2010) processual
political approach to analysing farmer-herder conflict. Thus, our study revealed that the availability of natural
resources (land, pasture and water) attracts farmers and herders from other regions outside the Ashanti
Region to the extent that the population outgrows resource availability and resource owners (traditional
authorities), creating an artificial scarcity of these resources for their benefits which often results in conflicts
among farmers, herders, agro-pastoralists and other natural resource users and , hence, a conflict of interest
among these natural resource users. Results of the community weighting further showed that
climate/environmental factors and socio-political factors contribute 15 per cent each to households’
vulnerability to farmer-herder conflicts.

Finally, the socio-demographic characteristics of households had the least weight (7.5 per cent), which
implies that in the view of community members, socio-demographic characteristics such as level of
education, age, ethnicity, years of farming or herding experience are not vital vulnerability indicators of
farmer-herder conflicts. The finding is consistent with Bassett's (1988) and Turner's (2004) assertion that
farmer-herder conflict is beyond structural factors such as ethnicity, resource scarcity and crop damage but
also the results of political decisions by modern and traditional political actors. Napogbong et al. (2021)
reported that weak relationships between herders and the district assembly mainly drive herders’
vulnerability to farmer-herder conflict. This resonates with the environmental scarcity and political ecology
theories, which consider political decisions and the increasing competition for diminishing scarce natural
resources for survival among resource users and harsh climatic conditions as responsible for the worsening
farmer-herder relations in the Sahel region and most African countries (Blench, 1996; Okoli & Atelhe, 2014;
Olaniyan et al., 2015; Tonah, 2000; Turner, 2004). The results of the community-level weighting of farmer-
herder conflict vulnerability main components and contributory factors are presented in Table 4.
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Table 4. Weights of the LVFHCI main components and contributory factors

Vulnerability contributors Main vulnerability components

Contributor Weight (%) | Main component Weight (%)
Climate/environmental factors 15.0

Exposure 30.0 | Availability of natural resources and physical 15.0
factors
Socio-political network 15.0

Adaptive capacity 32.5 | Socio-demographic characteristics 7.5
Livelihood strategies 10.0
Farmer-herder relations 225

Sensitivity 37.5 | Governance of land, water and forest 15.0
resources

Total of contributory . .

factors 100.0 | Total of main vulnerability components 100.0

Source: Authors’ analysis of field data, 2022.

3.3 Application of the novel LVFHCI in assessing differences in vulnerability to
farmer-herder conflicts by gender (males versus females)

Households’ livelihood vulnerability to farmer-herder conflicts can be compared by location
(districts/regions/countries), gender, occupation, etc. In this paper, we apply the LVFHCI to comparing
differences in livelihood vulnerability to farmer-herder conflicts by gender. In each case, a comparison is
made by vulnerability indicators and main components and later by the farmer-herder conflict vulnerability
contributors (exposure, sensitivity and adaptive capacity). The main climate and environmental factors
consist of three conflict indicators or sub-components. The computed t-test shows no significant difference
in vulnerability to the perceived availability of fertile lands for farming and pasture for herding between male-
and female-headed households. However, the t-test results show that female-headed households (0.32) are
significantly more vulnerable than male-headed households (0.25) in terms of perceived climatic variables.

Among the indicators of the availability of natural resources and physical factors' main component, the
results of the t-test show no significant difference between male- and female-headed households in terms
of cultivation of cattle-preferred crops, availability of cattle movement routes in the community, harvest of
forest resources and contamination of water. The t-test results further show that female-headed households
are significantly more vulnerable than male-headed households in terms of farm destruction (male = 0.46,
female = 0.60) and farm location characteristics (male=0.89, female = 0.97). The socio-political main
component consists of six sub-components or indicators: moving in groups to farm or group herding of cattle,
presence of local committees at the community level for mediating farmer-herder conflicts and their
effectiveness and access to and trust for modern political leaders and traditional authorities. The t-test
results show no significant difference in vulnerability to all five sub-components except trust in traditional
authorities, with male-headed households being significantly more vulnerable than female-headed
households.
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The next main component of the LVFHCI is the socio-demographic characteristics which consist of four
indicators: years of farming/herding experience, level of education, years of stay in the community and
presence of the Konkomba ethnic group. The t-test results show no significant difference in vulnerability
between male- and female-headed households in terms of all four indicators of the socio-demographic
characteristics. The livelihood strategies main component comprises the number of economic activities, the
number of crops cultivated by farmers or several animals reared by herders and access to remittance. The
t-test results show no significant difference in vulnerability in all three sub-components between male- and
female-headed households. The farmer-herder relations main component comprises four sub-components:
conflict-induced migration, feelings of insecurity, willingness to participate in farmer-herder conflict dialogue
and farmer-herder conflict-related deaths. The t-test results show no significant difference in vulnerability
between male- and female-headed households in terms of all four sub-components of the farmer-herder
relations. The last main component of the LVFHCI is the governance of land, water and forest resources. This
main component consists of land tenure type, access to land, water or land-related conflicts, forest-related
conflicts, rights to forest resources and water sharing with other households. The t-test results show that
apart from forest-related conflicts, there are no significant differences in vulnerability between male- and
female-headed households for all other sub-components in the governance of land, water and forest
resources main component. The results of the computed vulnerability indicator indices and the t-test are
presented in Table 5.

Table 5. Results of computed indices for the LVFHCI by gender

Main Sub-component/conflict indicator Computed conflict indicator indices
. Measurement . Gender t-test
component | Indicator . Min. Max.
unit Male Female t-value | P-value
. . 1 = available,
Available fertile land . 0 1 0.70 0.69 0.127 0.450
0 = otherwise
S
i3]
i
= . . o
%- Perceived available 1= avallabl.e, 0 1 0.85 0.83 0.476 0317
£ pasture 0 = otherwise
c
e
=
c
(]
S~
()
©
=
)
Perception of climate Households'
. P perception of 0 1 0.25 0.32 -1.748** 0.041
variables
weather
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Farm destroyed/cattle

Acres (number

(%) _ *
5 killed of cattle) 60 0.46 0.60 1.538 0.062
3
= - Dummy:
S C:’;tfmznc:’; csatt'e' 1=vyes, 1 0.85 0.87 0683 | 0.248
Zz P P 0 = otherwise
o
° . Dummy:
c
S Farm location 1=yes, 1 0.89 097 | -2.943*** | 0.002
I characteristics .
O 0 = otherwise
]
o
a S Dummy:
2 Availability of cattle 1=vyes, 0= 1 0.23 0.19 1151 | 0.125
© movement corridors ;
5 otherwise
E Dummy:
s Harvest of forest 1=yes, 1 0.33 0.34 0203 | 0420
= resources .
= 0 = otherwise
Q
o Dummy:
g Water contamination 1=Yes, 0= 1 0.50 0.49 0.468 0.320
otherwise
Dummy:
Moving in groups 1=yes, 1 0.56 0.59 -0.654 0.257
0 = otherwise
. Dummy:
Local mediation 1=yes, 1 0.37 0.42 -1.040 | 0.149
committee .
0 = otherwise
. Scale: 1 (least
Eff f local
ectiveness of loca effective) to 5 5 0.26 0.26 -0.036 | 0.486
mediation committees .
(most effective)
Scale: 1 (least
4
5 Accessto easy) to 5 (most 1 0.50 0.47 0861 | 0.195
2 local/traditional leaders
< easy)
c
3
5
> Access to modern Scale: 1 (least
S - easy) to 5 (most 5 0.30 0.30 0.023 0.491
o) political leaders
\ easy)
Trust in traditional Scale: 1 (no
. trust) to 5 5 0.44 0.39 1.647* 0.050
authority
(complete trust)
Scale: 1 (no
Trust in security service | trust)to5 5 0.21 0.18 1.157 0.123
(complete trust)
Years of
Q . . Years 46 0.46 0.48 -0.986 0.162
= farming/herding
S Level of education Years of 16 0.21 0.24 1.026 | 0.221
-z education
Q. .
g Years of ftay in the Years 64
) community
€
8 Presence of Konkomba Dummy:
-8 ethnic group in the 1=yes, 1 0.14 0.12 0.769 0.221
3 community 0 = otherwise
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Number of economic

. Number 1 3 0.19 0.17 0.890 0.187
5 activities engaged
o 9
S | Numberof Number 0 10 0.33 0.33 0227 | 0410
=2 crops/livestock
> 5 Dummy:
-
Remittance 1=yes 0 1 0.26 0.25 0.196 0.422
0 = otherwise
Conflict induced Number of 0 5 0.18 0.21 0276 | 0391
migration persons
g Scale: 1
= Feeling of insecurity (secured) to 5 1 5 0.55 0.55 0.216 0.415
o (insecure)
3 Participation in or
S willingness to Dummy:1 =
g neness participated, 0 1 0.51 0.53 -0.447 | 0.328
< participate in farmer- 0 = otherwise
£ herder conflict dialogue
&L Dummy:
Conflict deaths 1=yes, 0 1 0.02 0.02 -0.057 0.477
0 = otherwise
Dummy:
§ Land tenure type 1=own land, 0 1 0.26 0.23 1.045 0.148
é 0 = otherwise
9 Scale: 1 (very
2 Access to land difficult) to 5 1 5 0.54 0.49 1.526 0.064
g (very easy)
NS
Dummy:
2 Water-/land-rel
& ater-fland-related | 4 _ o 0 1 0.09 0.11 0574 | 0283
-~ conflict .
o} 0 = otherwise
g Dummy:
= Forest-related conflict 1=vyes, 0 1 0.03 0.01 1.708** 0.044
& 0 = otherwise
© ) Dummy:
g Right to forest 1=yes, 0 1 0.07 0.07 0.007 |  0.497
< resources .
2 0 = otherwise
g Dummy:
é Sharing of water 1=yes, 0 1 0.79 0.76 0.731 0.233

0 = otherwise

Note: Max.: maximum value of indicator in combined data. Min.: minimum value of indicator in combined data. *, **
and *** denote statistically significant at 1 per cent, 5 per cent and 10 per cent respectively.
Source: Authors’ analysis of field data, 2022.

The computed vulnerability indices show that whereas female-headed households are more vulnerable than
male-headed households in terms of climate and environmental factors, farmer-herder relations as well as
governance of land, water and forest resources, male-headed households are more vulnerable than female-
headed households in terms of availability of natural resources and physical factors, livelihood strategies and
socio-political networks. However, the t-test results show no significant difference in vulnerability between
male- and female-headed households in terms of all conflict vulnerability main components, contributory
factors (exposure, adaptive capacity and sensitivity) and the overall LVFHCI. Though there are no significant
differences in vulnerability contributory factors between male- and female-headed households, the
computed indices show that sensitivity factors (0.18) contribute more to households’ vulnerability to farmer-
herder conflicts than adaptive capacity (male=0.09, female = 0.10) and exposure (0.10). Table 6 below
presents the results of computed indices of the main vulnerability components, contributory factors and
t-test results.
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Table 6. Results of computed indices and t-test of main components and contributory factors

. ) Computed index t-test
LVFHCI main component/contributory factor Male Fernale value | Pvalue
LVFHCI main component
Climate and environmental factors 0.56 0.59 -0.889 0.187
Availability of natural resources and physical factors 0.60 0.58 1.142 0.127
Farmer-herder relations 0.35 0.36 -0.201 0.421
Livelihood strategies 0.25 0.23 0.69 0.244
Socio-demographic characteristics 0.25 0.25 0.209 0.417
Socio-political network 0.34 0.33 0.759 0.224
Governance of land, water and forest resources 0.45 0.46 -0.806 0.210
LVFHCI contributory factor
Exposure 0.10 0.10 0.438 0.331
Sensitivity 0.18 0.18 0.750 0.227
Adaptive capacity 0.09 0.10 -0.696 0.243
Overall LVFHCI 0.38 0.38 0.280 0.390

Source: Authors’ analysis of field data, 2022.

Benefits of the LVFHCI

The LVFHCVI is beneficial in informing stakeholders or policy interventions to focus on exposure, adaptive
capacity or sensitivity aspects of the conflict for tackling or managing farmer-herder conflicts. Unlike other
indices, which have been criticised for aggregation of different indicators regardless of their direction of
effect on the index, one major benefit of the LVFHCI is its consideration of the directionality of indicators’
contribution to farmer-herder conflicts based on the literature and community assessments (refer to Table
2). Thus, the standardisation or normalisation of conflict indicators was based on two formulae depending
on whether the indicator is envisaged to contribute positively or negatively to conflict vulnerability. Also, the
LVFHCI is very simple to compute and, thus, can be adapted and/or replicated to study similar vulnerability
to other natural resource conflicts in communities with similar idiosyncratic features. Again, the LVFHCI was
computed based on high-quality primary data, which avoids the central problem of missing data associated
with secondary data. As Hahn et al. (2009) indicated, there are no sources of information on measurement
errors when secondary data are used to compute indices. This study's measurement errors are limited to
households’ survey methods and errors associated with households’ self-reported data since primary data
are used. Thus, it is possible to estimate the potential biases on the computed indices, which is impossible
when secondary data is used. There was no significant difference in missing data between the male- and
female-headed households and the two districts, suggesting no significant biases in the interpretations of
the computed indices.

Limitation of the LVFHCI

The use of the LVFHCI in assessing vulnerability to farmer-herder conflicts is limited in many ways. First, the
LVFHCI is limited by its inability to rely on conflict experts in weighting conflict indicators and the main
components of farmer-herder conflict vulnerability. Thus, the study relied on community- and district-level
participants who may not have the requisite skills and knowledge on natural resource conflicts to assign
weights to farmer-herder conflict indicators and main components. However, the objective of the study was
to assess livelihood vulnerability to farmer-herder conflict at the micro level (the community and household
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levels) where conflicts over natural resources occur; hence, there was a need to rely on community-level
scoring of indicators that cause conflicts among natural resource users (farmers and herders) because they
feel the impact of the conflict and, hence, are more acquainted with the conflict vulnerability indicators.
Secondly, the findings of the LVFHCI cannot be compared to other populations or vulnerability indices over
time. The reason for this non-comparability of the study findings is that the indicators were selected
deductively based on data availability and indicators applicable or contributing to farmer-herder conflicts in
the study area. However, the study aimed to introduce the LVFHCI as an improvement of existing indicator
approaches or methodologies applicable in assessing livelihood vulnerability to natural resource conflicts
such as farmer-herder conflicts. Like all indicator approaches, the LVFHCI over-simplifies a complex reality of
the farmer-herder conflict situation without straightforwardly validating indices composed of disparate
indicators (Hahn et al., 2009). Finally, though the study included male and female farmers, sedentary herders,
agro-pastoralists and transhumance, females in herding households were not included to elicit their
livelihood vulnerability to farmer-herder conflict for holistic and all-encompassing findings. Thus, the finding
of the LVFHCl is without the views of females from herd households. Their exclusion was due to socio-cultural
limitations where males of herd households speak for their female household members and do not allow
‘strangers’ to interact with their women.

4. Conclusions

Against the plethora of literature that has been based on an equal weight assumption to measure
vulnerability to social or natural resource conflicts and given that livelihood vulnerability to farmer-herder
conflict occurs at the community level, this paper relies on weighting vulnerability indicators at the
community level and concludes that this gives a more realistic depiction of farmer-herder conflict situations.
In addition, unlike previous vulnerability indices that do not consider the sign or directionality of conflict
indicators' influence (positive or negative) on vulnerability, this new LVFHCI considers the directionality of
conflict indicators. The LVFHCI tool is intended to guide discussions about the importance of prioritising
conflict vulnerability assessments in natural resource conflict research to better explain the interactions
between natural resources and vulnerability to farmer-herder conflict, particularly in a way that is easy to
understand without glossing over the complexity.

The LVFHCI's deep-rooted issues raise worries about resource users' (farmers and herders) ability to face
present and future challenges linked with competition for natural resources and growing insecurity related
to vulnerability to farmer-herder conflicts. The LVFHCI disseminates locally relevant information regarding
what may contribute to ostensibly novel approaches to managing farmer-herder conflicts in Africa. If any
potential biases in sampling methodology and indicator selections are taken into account, replication of the
LVFHCI approach in the same region over time could provide important information regarding changes in
vulnerability as adaptation and other livelihood interventions are implemented. However, as with any index
technique, any empirical findings should be interpreted with caution because indicators and indices can
obscure underlying multidimensional realities that shape vulnerability. We applied the new LVFHCI to
computing and comparing livelihood vulnerability to farmer-herder conflict by gender. We concluded that
there is no significant difference in livelihood vulnerability to farmer-herder conflict between male- and
female-headed households in the study region.
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We recommend that subsequent refinement of the LVFHCI should consider expert input and a community
participatory approach to weight conflict vulnerability indicators. This will produce consistent, realistic and
accurate findings that can be compared across time and geographical locations. A sensitivity analysis of the
index is also required to forecast future vulnerability to farmer-herder disputes. Scenarios of changes in
conflict indicator conditions are required as a sensitivity analysis to overcome the constraint of
oversimplifying the intricate nexus between farmer-herder conflict and natural resource reality.
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Appendix A. Household-level questionnaire

10.

11.

12.

13.

14.
15.

16.

40

Socio-demographic Characteristics

Sex of household head. Male[ ] Female[ ]

What is the educational level of the household head? None [ ] Primary [ ] Middle school/ISS/JHS[] O
Level/SSS/SHS [ ] Post-Secondary [ ] Tertiary [ ]

Number of years of education. [ ]

Where were you born? Within this community [ ] Within the district [ ] within the Ashanti region[ ]
Outside the region but Ghana [ ] Outside Ghana [ ] Others|[ ]

Specify:

If the household head was born outside the region, ask where they migrated.

Northern [ ] Volta [ ] Brong Ahafo [ ] Other regions in Ghana [ ] Outside Ghana [ ]

How long has the household stayed in the community? (Put 99 if the household head was born in the
community) [ ]

Which of these ethnic groups are in this community? (Tick all applicable). Akan [ ] Dagomba [ ]
Mamprusi [ ] Konkomba [ ] Dagaati/Wali[ ]Sissala[ ] Ewe [ ] Gruni/Frafra [ ]Fulbe[ ] Other
[ ]Specify:

Number of years household has been farming (farmers): [ ] and/or herding (herders): [ ]

Livelihood Strategies

What are the economic activities of the household? (Tick all applicable).

Farming [ ] sedentary herding [ ] Nomadic herding [ ] Trading[ ] Formal employment[ ] Mining
works [ ] Artswork [ ] Others[ ] Specify:

Which of the activities in (9) above is the main economic activity of the household? (Tick only one
applicable).

Farming [ ] sedentary herding [ ] Nomadic herding [ ] Trading[ ] Formal employment[ ] Mining
works [ ] Artswork [ ] Others|[ ]

What livestock does the household you rear? Cattle [ ] Goat [ ]Sheep [ ]Fowls[ ]Ducks[ ]
Pigs[ ] Others [ ] Specify:
Have you received any support in kind or cash in the past 12 months? Yes[ ] No[ ]

Physical factors

Crops cultivated by households (farming households only)? Plantain [ ] Maize [ ] Cassava [ ]
Groundnuts [ ] beans[ ] vegetables[ ] Millet [ ] Soybeans[ ] Other [ ] Specify:

Is the farm surrounded by other farms (farming households only)? Yes[ ] No [ ]

Number of herds lost or size of farm destroyed (in acres) by cattle due to farmer-herder disagreements
in the past 12 months: Farms [ ] Herds| |

Is the farm located closer to the cattle movement route (for farming households), or do cattle graze
close to farms (for herding households)? Yes [ ] No[ ]



17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
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Natural Resource Availability

Number of water sources available to households for farming/herding activities. [ ]

Does the household depend on only natural water for farming/herding activities? Yes[ ] No [ ]
Does cattle herding or crop cultivation contaminate water bodies in this community?

Notatall [ ] Rarely [ ] Sometimes [ ] Often [ ] Always [ ]

Does the household harvest forest products? Yes[ ] No [ ]

Socio-political Network variables

Does the household belong to a social group (e.g., farmer-based organization, cattle owners
association, herders association, religious group, etc)? Yes[ ] No[ ]

Does the household visit farms (farming households) or herd cattle (herding households) in groups? Yes
[ 1 No[ ]

Can households quickly get traditional authorities to inform them of their grievances? Notatall[ ]
Rarely [ ] Sometimes [ ] Often [ ] Always [ ]

Can a household easily get political leaders (eg, assemblyman, MP, etc) to inform them of their
grievances? Notatall[ ] Rarely[ ] sometimes [ ] Often [ ] Always [ ]

Does household trust how the traditional authorities handle farmer-herder-related disputes?
Notatall[ ] Rarely[ ] Sometimes[ ] Often[ ] Always][ ]

Does the household trust how the security personnel handle farmer-herder-related disputes?
Notatall[ ] Rarely[ ] Sometimes[ ] Often[ ] Always [ ]

Is there a local committee in the community in charge of settling farmer-herder conflicts? Yes[ ] No
[ ]

Using a scale of 1 (least effective) to 5 (most effective), how do households perceive the effectiveness
of community-level committees in settling farmer-herder conflicts? [ ]

Farmer-herder Relations

Has the respondent participated in any dialogue between farmers & herders regarding dispute
resolution in the past 12 months? Not at all [ ] Rarely [ ] sometimes [ ] Often [ ] Always [ ]

If no to question 33 above, are households willing to use dialogue to settle farmer-herder conflict?
Not at all [ ] Rarely [ ] sometimes [ ] Often [ ] Always [ ]

Number of household members fleeing the community due to farmer-herder conflict in the past 12
months [ ]

Households perceived feelings of insecurity or threats to violence using a scale of 1 (secured) to 5
(insecure): [ ]

Has the household lost a member due to farmer-herder conflict in the past 15 years? Yes[ ] No [ ]
Some household members died due to farmer-herder-related conflicts in the past 12 months. []



35.

36.

37.

38.

39.
40.

Governance of water, land, and forest-related conflict

Has the household ever experienced conflict with other households on forest product harvest in the
past 12 months? Yes[ ] No [ ]

Has the household disputed with other persons over water or land within the last 12 months? Yes [ ]
No[ ]

Households land tenure type: self-own [ ] inherited [ ] familyown [ ] rented [ ]lease [ ] Others [
] Specify:
Using a scale of 1 (most accessible) — 5 (least easy), how easy is it to get land for agricultural purposes

(farming and/or herding)? [ ]
Does respondent share water for farm/herds with other farmers/herders
Does a household have the right to harvest forest products? Yes[ ] No [ ]

Climate-related variables

41.

42.

43.

44,

45.
46.
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Household perceived temperature pattern for the past 15 years.

Increased [ ] Unchanged [ ] Decrease [ ] Uncertain [ ]

Household perceived rainfall pattern for the past 15 years

Increased [ ] Unchanged [ ] Decrease [ ] Uncertain [ ]

What is households’ perception of the community's climatic conditions (rainfall and temperatures)?
Favorable [ ] Unfavorable[ ] Uncertain[ ] Others[ ] Specify:
Does climatic conditions influence migration into or out of the community? Yes[ ] No[ ]

Is fertile land available in the community to support arable crop farming? Yes[ ] No[ |
Is pasture available in the community for cattle to graze enough? Yes[ ] No[ ]



Appendix B. Interview guide for focus group discussion on
weighting conflict indicators or sub-components

Farmer-Herder Conflict Vulnerability Weighting Sheet (Climate/Environmental Related Factors)

District: .....cccccevevveeveescerireseennnenn. Electoral Area / Community: ...

List of Participants:
Name:
Contact:

Position:

Kindly assign weights or scores (%) to the following climate/environmental-related factors to how each

contributes to households’ vulnerability to farmer-herder conflict within your community.
Participants must use stones provided by the research team during FGD).

Sub-Component / Conflict Indicator

Weight (%)

Respondents' perception of available fertile lands for crop farming in
the past 15 years

Respondents' perception of available pasture for cattle grazing in the
past 15 years

Respondents’ perception of climatic conditions (rains &
temperatures)
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(Note:



Farmer-Herder Conflict Vulnerability Weighting Sheet (Availability of natural resources and physical

factors)
District: .....cccceeeevveeeveererenenne... Electoral Area / Community: ..oooeeeveveeecveceveenee
List of Participants:
Name: Position
Contact:

Kindly assign weights or scores (in percentages) to the following physical and land resources to how each
contributes to households’ vulnerability to farmer-herder conflict within your jurisdiction. (Note: Participants
must use stones provided by the research team during FGD).

Sub-Component / Conflict Indicator Weight (%)

Size of farm destroyed by cattle (or number of cattle killed)

Does the household cultivate crops preferred for cattle grazing?
(Plantain, maize, yam, cassava)

Do other farms surround the farm?

Availability of cattle movement corridors (including water points,
grazing reserves, campsites)

Does the household harvest forest products?

Is natural water often contaminated by cattle or farming activities?
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Farmer-Herder Conflict Vulnerability Weighting Sheet (Socio-Political Network)
District: ......cccceeevvveeveseeerenenn... Electoral Area / Community: ..oeceeveeeee e,
List of Participants:
Name: Position
Contact:

Kindly assign weights or scores (in percentages) to the following socio-political network factors to how each
contributes to households’ vulnerability to farmer-herder conflict within your jurisdiction. (Note: Participants
must use stones provided by the research team during FGD).

Sub-Component / Conflict Indicator Weight (%)

Does the farmer (or herder) visit farms (or move around with cattle)
with other household or community members in groups

Is there a bilateral cooperation in the community for settling farmer-
herder disputes?

Households’ perceived effectiveness of local bilateral cooperation in
settling conflicts

Households’ ease of accessing traditional authorities for their
complaints.

Households’ ease at accessing political leaders for complaints

Households’ trust in traditional authority in resolving farmer-herder
conflict

Household’s trust in security services and authorities in handling
farmer-herder disputes
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Farmer-Herder Conflict Vulnerability Weighting Sheet (Socio-demographic Factors)
District: ......cccceeevvveeveserevennne... Electoral Area / Community: ..ecveeeveeeeecveceieeenee
List of Participants:

Name: Position
Contact:

Kindly assign weights or scores (%) to the following socio-demographic factors to how each contributes to
households’ vulnerability to farmer-herder conflict within your jurisdiction. (Note: Participants must use
stones provided by the research team during FGD).

Sub-Component / Conflict Indicator Weight (%)

Years of farming or herding

Household head level of education

How long household has been in the community

Presence of the Konkomba ethnic group in the community
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Farmer-Herder Conflict Vulnerability Weighting Sheet (Livelihood Strategies)
District: ......cccceeevvveevesererennn... Electoral Area / Community: ..oeceeeveeeee e
List of Participants:

Name: Position
Contact:

Kindly assign weights or scores (%) to the following livelihood strategies to how each contributes to
households’ vulnerability to farmer-herder conflict within your jurisdiction. (Note: Participants must use
stones provided by the research team during FGD).

Sub-Component / Conflict Indicator Weight (%)

Total number of economic activities engaged in by household for
livelihood

Total number of crops cultivated and/or different livestock reared by
households

Did the household receive any remittance during the year?
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Farmer-Herder Conflict Vulnerability Weighting Sheet (Farmer-herder Relations)

District: ......cccceeevvveeveseeerenenn... Electoral Area / Community: ..oeceeveeeee e,

List of Participants:

Name: Position
Contact:

Kindly assign weights or scores (%) to the following farmer-herder relations factors on how each contributes
to households’ vulnerability to farmer-herder conflict within your jurisdiction. (Note: Participants must use
stones provided by the research team during FGD).

Sub-Component / Conflict Indicator Weight (%)

Number of household members that fled out/into the community due
to farmer-herder conflict

Household’s feeling of threat to violence

Has the respondent participated in any dialogue on farmers-herders
dispute resolution?

Household experience of farmer-herder-related deaths
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Farmer-Herder Conflict Vulnerability Weighting Sheet (Governance of Land, Water and Forest Resources)

District: .....cccceeevvveevesererennn... Electoral Area / Community: ..oeceeeveveeecveccneeenee

List of Participants:

Name: Position
Contact:

Kindly assign weights or scores (%) to the following governance of land, water, and forest resource factors
on how each contributes to households’ vulnerability to farmer-herder conflict within your jurisdiction.
(Note: Participants must use stones provided by the research team during FGD).

Sub-Component / Conflict Indicator Weight (%)

Number of household members that fled out/into the community due
to farmer-herder conflict

Household’s feeling of threat to violence

Has the respondent participated in any dialogue on farmers-herders
dispute resolution?

Household experience of farmer-herder-related deaths
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Appendix C. Interview guide for focus group discussion on
weighting conflict main indicators

Farmer-Herder Conflict Vulnerability Weighting Sheet (Main Components)

District: .....cccoeveevveevesrerenen... Electoral Area / Community: ..oeceeeevcveeecvennane,

List of Participants:

Name: Position
Contact:

Kindly assign weights or scores (%) to the following main contributors to vulnerability to farmer-herder
conflict within your jurisdiction using 50 stones. (Note: Participants must use stones provided by the research
team during FGD).

Main Contributory Component Weight (%)

Farmer-herder relations (conflict-induced migration & deaths, feelings of
insecurity, & participation in farmer-herder conflict dialogues)

Socio-political network (access to and trust for security services, political
leaders and traditional leaders, presence & effectiveness of local
committees, etc.)

Governance of land, water & forest resources (land tenure, access to land,
water, forest & land-related conflicts, right to forest resources, & sharing
of water with other households)

Livelihood strategies (remittances, number of crops cultivated or animals
reared, number of economic activities, etc.)

Availability of natural resources and physical factors (locations of farm,
cattle movement route, farm destruction/killing of cattle, type of crops
cultivated, harvest of forest resources, water contamination)

Climate / environmental factors (perceived climatic factors, availability of
fertile land and pasture)

Socio-demographic factors (ethnicity, education, farming/herding
experience, duration of stay in community)
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