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Abstract

A major impediment to growth of the agricultural sector and to economic development
more broadly in Sub-Saharan Africa (SSA) is the high incidence of conflict within the
region. This study draws a distinction between different types of conflict in Nigeria, and,
using a nationally representative agricultural panel dataset and geo-coded conflict records,
estimates the effects of various types of conflicts on crop production patterns and livestock
holding at the household level using panel regression methods. Our identification strategy
exploits the variations over space and time in household proximity to conflict. We find
evidence of heterogeneous effects of different conflict types on farm area cultivated for
various crops and household animal holdings. Specifically, we find that while incidents
initiated by law enforcement agencies increase household small ruminant and total livestock
holdings as well as the farmland area households allocate to the cultivation of rice, maize,
cowpeas, and sorghum, state militia initiated conflict incidents cause households to decrease
total cultivated farm area, farmland allocated to maize, sorghum and beans/cowpeas and
household small ruminant and total livestock holdings. Our findings have implications for
ongoing conflict resolution, post-conflict recovery and food security attainment efforts in
Nigeria.
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1 Introduction

Conflicts are a major constraint preventing growth of agriculture and food production in Sub-
Saharan Africa (SSA) in recent decades (see Rockmore (2020); George et al. (2019); Adelaja and
George (2019)) and could have telling negative consequences on efforts targeted at ensuring that
SSA can feed itself by 2050.! However, to date, evidence on the how different types of conflict
affect agriculture and food production is still understudied. Available studies reveal a complex
relationship between conflict and agriculture. While some studies consider the effects of conflict
on agriculture and find that conflict negatively affects the agricultural production process through
several broad channels including disruptions in outputs and inputs markets, supply chains and
land use (George et al., 2019) and can cause agricultural households to change crop or livestock
portfolios and land use patterns (Rockmore, 2020; Arias et al., 2019; Verpoorten, 2009), other
studies view agricultural expansion as a potential driver for violence (Crost et al., 2018; Jaafar
and Woertz, 2016). These two views indicate that more evidence on the relationship between
conflict and agriculture is needed to better understand how to address the effects of conflict on
agricultural productivity and implications for the survival of households that directly depend on
agriculture for their livelihood.

We study the effects of different conflict types (defined primarily by the initiator or perpe-
trator) on agricultural production patterns in Nigeria.? Specifically, we address two questions:
(1) What are the effects of different types of conflicts on the area of farmland households allo-
cate to the cultivation of various crops? (2) What are the effects of different type of conflicts
on households’ major livestock holdings? The conflict types that we focus on in this study are
conflicts perpetrated by the Boko Haram insurgency, herders, state militia, law enforcement and
all other actors not falling into one of the previous categories.

Nigeria has a long history of political instability and violent conflicts and has seen an ex-
plosion in the number of different types of conflicts in the past decade. The complex nature of
armed conflict in Nigeria makes the country an important case study for unpacking potential het-

erogeneous effects of the conflicts on agricultural production patterns. Most reports on conflicts

We define conflicts as disagreements between two or more groups which results from differences in
groups aspirations, values, or needs and could lead to violent collision/clashes between groups.

2We use the words initiate and perpetrate interchangeably in this paper although conflict types are
only defined based on incidents initiated by the specific actors and we focus on only internal conflicts in
Nigeria in our analysis.



in Nigeria use the general term “conflict” to describe a broad class of armed or violent events.
Yet, the motives or actions of the perpetrators of violence varies across different conflict types
and thus, may have different implications. For instance, conflicts between Fulani herdsmen and
sedentary farmers (farmer-herder conflicts) and religious/political violence perpetrated by Boko
Haram insurgents are qualitatively different (Mitchell, 2019). While farmer-herder conflicts are
generally motivated by fierce competition for limited agricultural resources and the breakdown of
traditional mechanisms governing resource management, Boko Haram conflicts are motivated by
deeply rooted grievances as a result of perceived political or religious marginalization (Hussein
et al., 1999; Adelaja and George, 2019). Comparing these two types of conflicts, Boko Haram
events have received more attention and media coverage (both local and international) because of
its ties with global anti-terrorism efforts. However, there is evidence that farmer-herder conflicts
as well as other widespread security concerns such as communal/ethnic violent clashes and vio-
lence instigated by law enforcement are prevalent and may affect rural households’ livelihoods,
survival and resilience differently (Kaila and Azad, 2019; International Crises Group, 2018).
Nevertheless, evidence on how different types of conflict affect production decisions at the
household level is thin. Adelaja and George (2019) show that increased conflict involving Boko
Haram insurgents within the local government area (LGA) reduces agricultural output, produc-
tivity, and hours of hired labor at the household level. While Adelaja and George (2019) make
a strong case for the detrimental effects of Boko Haram conflicts on agriculture, their analysis
is limited to a single type of conflict at the LGA level. In reality, households may experience
multiple types of conflicts and have different relative exposure rates based on distance from the
household to the site of the conflicts. Mitchell (2019) uses an event study econometric framework
to show evidence that households shift production to riskier crops in years they did not expe-
rience conflicts, and finds that an increase in the number of clashes perpetrated by pastoralists
in a preceding season reduces household’s cattle holdings in the ensuing season. These findings
shed more light on the relationship between conflicts and agriculture; however, Mitchell (2019)
only considered Boko Haram and farmer-herder conflicts, ignoring conflicts involving state mili-
tia, and law enforcement actors, and other perpetrators. The dearth of studies investigating the
differential effects of the various types of conflict on agricultural outcomes leaves a significant
gap in the microeconomic literature analyzing the relationship between conflict and agriculture.

We address this gap in the current literature by using nationally representative data from



the first three rounds of the Nigeria General Household Survey (GHS) Panel conducted by the
Nigeria National Bureau of Statistics and data on conflict incidents compiled from the Armed
Conflict Location Event Data (ACLED) project database. Our results show that overall, violent
conflicts perpetrated by different actors may have heterogeneous effects on agricultural produc-
tion patterns. Specifically, we find that violence initiated by law enforcement agencies may cause
households (farmers) to increase farmland allocated to the production of rice, maize sorghum
and beans/cowpeas, while state militia instigated conflicts may cause farmers to decrease farm-
land allocated to maize, sorghum and beans/cowpeas as well as total farmland area cultivated
for all crops. Also, we find that farmer-herder and Boko Haram conflicts may positively affect
the farmland area households allocate to the cultivation of millet. Further, conflicts perpetrated
by herders and state militia actors may negatively affect household holding of small ruminant
and total livestock. However, conflicts perpetrated by law enforcement agencies cause house-
holds to significantly increase small ruminant and total livestock holding. Our results confirm
the assumption that households will cultivate less farmland area of crops and keep fewer stocks
of animals that are more likely to expose households to attacks from perpetrators of conflicts.
Further, households may produce crops and/or maintain livestock compositions that can provide
maximum expected returns. Our results are robust to several checks. First, we show that our
results are consistent when we use alternate measures of conflict. Second, we show through a set
of sensitivity analysis that unobserved confounders do not affect the effects we find.

The findings from this study contribute to the growing literature on sub-national analysis
of the effects of inter-group conflict events in several ways. First, we show that the effects of
violent conflicts on agricultural production patterns at the household level may vary depending
on the type perpetrator of violence and household perception of potential relative returns of
agricultural activities. Second, building upon recent studies like Adelaja and George (2019) and
Mitchell (2019), we employ a strategy that takes into consideration the relative distances of
different types of conflict events to the enumeration area (EA) of households while controlling
for time invariant household-level unobservable characteristics across survey years and specific
LGAs using household-level and survey year fixed effects as well as LGA specific time trends.
Compared to Adelaja and George (2019) our conflict measures at the EA level provide a more
detailed and granular measurement of household-level potential conflict exposure which enables

us to gain perspective of the differential effects of conflicts on households and allow us to be



able to discuss the relative magnitudes of the effects of various types of conflicts. Finally, our
findings can be used to inform policy efforts targeted at conflict resolution, development of the
agricultural sector and attainment of food security in Nigeria.

The paper proceeds as follows: Section 2 presents a contextual overview of the background
for this study (i.e., the state of agriculture and conflict in Nigeria). Section 3 presents a simple
conceptual model of how conflict can influence household production decisions. Section 4 de-
scribes the data and empirical strategies implemented in the analysis. Results are presented in

section 5, and section 6 concludes.

2 Background

2.1 Conflicts in Nigeria

Violent conflicts and wars have long been a part of Nigeria’s history even before it became a
country in 1914 (Odozi and Oyelere, 2019). The uprising of Boko Haram insurgency in the
north which began in 2009, increase in electoral violence, increase in intensity of conflicts involv-
ing armed groups such as the clashes between farmers and Fulani Militia/pastoralist, increased
occurrence of inter-state/inter-community clashes militants (like the Niger Delta militia) and
increase violence carried out by law enforcement officers are some of the major security concerns
prevalent in the country.® As table (A2) shows, Boko Haram, farmer-herder and state militia
conflicts represent about 25, 21 and 13 percent, respectively, of all conflict incidents with at least
one recorded fatality between 2008 to 2018. Other conflicts accounted for about 32 percent of all
conflicts. However, table (A3) shows that conflicts instigated by Boko Haram insurgents resulted
in the most fatalities — about 40 percent of total fatalities between 2008 and 2018. Fatalities from
conflicts instigated by farmer-herder actors accounted for about 23 percent of all fatalities, while
state militia instigated conflicts account for approximately 15 percent of all fatalities between

2008 and 2018.

3See Dorff et al. (2020). Networks of violence: Predicting conflict in Nigeria.



2.1.1 Farmer-Herder conflicts

Farmer-herder conflicts involve sedentary farmers and nomadic cattle-herding groups (pastoral-
ists) who clash over land and water use Kaila and Azad (2019). As shown in figure (6a), these
clashes are most prevalent in the Middle-Belt and North Western regions of Nigeria. The rela-
tionship between farmers and herders can be characterized as being competitive and fundamen-
tally conflictual; although, some reports describe historic relations as symbiotic (Hussein et al.,
1999; Robbins, 2019). Pastoralists are nomadic; their movements in search of pasture and water
resources are usually triggered by seasonal variation in resource availability (Food and Agricul-
tural Organization, 2011). Recently, however, increasing population, drying of waterholes, and
shifting rainfall patterns leading to droughts affects both farmers and pastoralist alike and may
explain the recent increases in clashes between the groups (International Crises Group, 2018).
Additionally, factors such as land and environmental degradation induced by climate change,
encroachment of grazing lands due to changing land management policies, laws banning open
grazing in some states and government’s failure to compensate pastoralists for allocating grazing
lands to farmers and local rulers or law enforcement agencies taking sides are also factors associ-
ated with the escalating violent clashes between farmers and herders (Fabusoro and Oyegbami,
2009; Hussein et al., 1999; International Crises Group, 2018; Hussein et al., 1999)

Some major consequences of these escalating clashes include destruction of farmlands and
properties, looting of livestock and damaging of crops, widespread displacement of people and
several deaths (Robbins, 2019). Moritz (2010) highlighted that these clashes disrupt and threaten
the sustainability of pastoral production and agriculture in West Africa. The clashes between
farmers and pastoralist have resulted in over 7000 deaths between 2014 — 2019 and costs the
Nigerian economy $13 billion a year (Robbins, 2019). Recent evidence shows that in 2018 alone,
clashes between farmer and pastoralist communities resulted in more casualties than conflicts

involving the Boko Haram group (Reuters, 2018; Matfess, 2018).

2.1.2 Boko Haram

Since Boko Haram’s uprising in 2009, the group has attained notoriety for threatening Nigeria’s
and global security at large. Boko Haram is an Islamic jihadist group based in North Eastern

Nigeria whose operations spread through the majority (if not all) of the states in the country



but are more predominant in the Lake Chad area of West Africa. As shown in figure (7a), the
group has extended its activities to the Middle Belt and north western part of Nigeria. The
name of the group is a combination of two Hausa words, “Boko” and “Haram”, meaning “non-
Islamic education is forbidden” (Adelaja and George, 2019). The group was originally formed
by Muhammad Yusuf to address the issues of bad governance and marginalization that the
northerners have faced for since time immemorial. However, after a battle with Nigeria security
forces following initial tumultuous protests in 2009, the group became violent and identified itself
as a fully-fledge extremist group.

While the group’s stated objective does not include direct destruction of the agricultural sec-
tor, their actions directly and indirectly affect lives of rural agricultural households. The group’s
activities disrupted input markets by reducing the hours of hired labor for men and women
(Adelaja and George, 2019), holding up fertilizer trucks because the group’s militants use urea
and other fertilizer component to make bombs (Kah, 2017), and destroying irrigation systems
and other farming equipment. Between 2009 and 2019, the group carried out over 2,000 attacks
resulting in more than 37,500 casualties, over 244,000 people fleeing into neighboring countries,
and another 2.5 million becoming internally displaced persons (IDPs) (on Foreign Relations,
2016). In the three most affected states of Borno, Adamawa and Yobe, the estimated value of
the impacts on agriculture (farmlands, livestock, farm assets and equipment) between 2009 and
2014 are around $3.7 billion (World-Bank et al., 2015). Compared to previous five-year average,
the production of sorghum, millet and rice in the Borno state dropped 82 percent, 55 percent
and 67 percent, respectively, in 2016 (FEWSNET, 2016), probably because conflicts more than
doubled during the same period. Annual grain flow between Borno and its partner states in

trade decreased from 294,940 tons before 2011 to about 94,500 tons 2014 (Sidney et al., 2017).

2.1.3 State militia conflicts

Most militias groups in Nigeria are established by indigenous people in a state, ethnic group or
community to protect and defend local areas against exploitation from foreign companies, the
government, or even other local groups.* Some notable militias are the Niger Delta Avengers,

Movement for the Emancipation of the Niger Delta (MEND), Kwara Communal Militia, Bassa

4We use the name of State militia conflict to describe a broad class of conflict events including events
initiated by either ethnic, communal, and state militias.



Ethnic Militia and Adadama Communal Militia, to mention a few. These groups mainly fight
against policies that lead to overutilization of state and community resources and usually clamor
for compensation for resource exploration. While these groups seek to protect resources of local
areas, their activities may lead to the loss of lives and damage to properties which can huge

economic consequences on households (Peace-Insight, 2017).

2.1.4 Law enforcement agencies

Conflict incidents involving law enforcement agencies such as the Nigerian military or police are
usually motivated by the duty of law enforcement agencies to protect citizens or civilians and
prevent crime. Law enforcement agencies clash with other perpetrators of violence when they
judge perpetrators to be breaking the law. For instance, the presence of the Nigerian Police Force
(NPEF’s) and style of policing in Kano state has decrease attacks between conflicting groups and
ensures a locally applicable form of conflict prevention (Hills, 2012).

While law enforcement agencies are deemed to have a proactive aim of protecting civilians,
preventing crimes from happening or even to maintain stability, there is still a lot of concern
about the role law enforcement agencies in Nigeria play to maintain stability in the country.
For example, Campbell (2018) indicate that the Nigerian Police force (NPF) and other law
enforcement or security agencies need serious reforms. Government soldiers and the police kill
civilians indiscriminately in efforts to ensure safety of all citizens. A recent report indicating that
the Nigeria police has killed more civilians than the novel COVID-19 virus since the government

issued lockdown measures to control the spread of the virus (Izundu, 2020).

2.1.5 Other conflicts

Nigeria suffers a variety of other complex violent conflict events such as organized crimes, banditry
and thefts, political problems, protests by activist groups or unions and resource-related conflicts.
These conflict incidents are motivated by a broad class of factors including social, political and
economic grievances. We categorize these conflicts and others that do not neatly fit into one of

the preceding categories into the catch-all other conflict category.



2.2 Agriculture in Nigeria

Although Nigeria relies heavily on the oil industry for budgetary revenue, the country is still
predominantly an agricultural society; the agricultural sector in Nigeria employs over 37 percent
of the entire labor force, and the sector serves as the main foundation of the country’s economy
(FAO, 2017). Agricultural farms are generally small and dispersed; almost 70 percent of Nigerians
engage in agricultural production, at least, on a subsistence basis.

Nigeria’s agricultural sector is primarily made up of smallholder farmers. These farmers
farm, on average, about 4 to 5 acres of mostly rainfed farmland. In 2016, about 78 percent of
Nigeria’s 910,770 square kilometers total land area was used for various agricultural purposes,
including arable land, permanent crops, pastures, and irrigated land (FAO, 2016). Kolade (2016)
indicated that 90 percent of all food and agricultural outputs needed in Nigeria is provided by
small-scale farmers who own about 0.5 hectares in the densely populated region to about 4
hectares in sparsely populated areas.

The major crops grown in Nigeria, including grains (sorghum, millet and rice), legumes
(cowpeas/beans and groundnuts), vegetables (tomatoes, onions and peppers) and cotton. While
recent data show that production of most major crops has been steady since 2018 (USDA and
FAS, 2020), most of the major crops experienced a sizeable decline in their total production
between 2010 and 2017 that can be attributed to conflicts (FAO, 2017).

Livestock production in Nigeria has continued to record increased growth because of private
sector investments (especially in poultry). Poultry (particularly chickens) outnumbers all other
forms of livestock in Nigeria and poultry production occurs throughout the country. Nigeria has
the second largest chicken industry in Africa with an estimated 180 million birds. As of 2013,
the poultry industry produced about 300,000 tonnes of poultry meat (FAOSTAT, 2018). Cattle
are found throughout Nigeria, but they are most common in the northern parts of the country.
Domestic production of livestock products is far below the national demand, resulting in large

imports of livestock and livestock products (ASL-2050, 2018).

3 Conceptual model

To guide the empirical analysis in this essay, we follow (Saha, 1994) to specify a conceptual model

that shows how households (farmers) allocate their limited resources (particularly farmland area)



to competing production alternatives (mainly different commodities). Shocks from conflicts can
impact the household’s realized yields, output prices and input prices, which ultimately affect
the household’s allocation of farmland and other production inputs to production of the various
commodities produced by the household. Households experience these uncertainties when the
actions of instigators of conflict decrease expected farm outputs (yield), through destroying or
seizing the output or the production inputs, or through the disruption of input or output markets.
We model how various types of conflicts may affect the household’s farmland allocation to the
production of various commodities and also discuss how assumptions can be expanded to the
household livestock holdings.

In our model, we assume that the semi-commercial household is a price taker in the goods and
inputs market, such that during each agricultural cycle, the household maximizes expected utility
through the consumption of commodities produced by the household, commodities purchased

from the market, and leisure. The household’s expected utility maximization problem is as

follows:
1\(;[,%,)1{‘/ = E[U(0,C,l;a)] (1)
subject to
§=G(X,Fi,H)e, (2a)
T=F+F+I (2b)
kC = pé,(q—0) — wé,H — 7é, X; + wé,Fy + R (2¢)

where in equation (1), E[U(.)] is the household’s Von Neumann-Morgenstern utility function
of the risk averse household, which is a function of the household’s consumption of own agri-
cultural output O, goods purchased from market C, and leisure [. « is a vector of household
characteristics such household size and age of household head. In equation (2a), ¢ is the random
output of the commodity produced by the household subject to an output disturbance term e,.
G is concave in X, the non-labor farm inputs, family on-farm labor, F;, and hired labor H used
to produce ¢. To simplify our analysis, we assume that the household only uses land and labor

in its production of the commodities. Hereafter, X denotes the farmland area used to produce



crops. Equation (2b) represents household total time endowments with F» being the household’s
off-farm labor supply and [ is time spent on leisure. In equation (2¢), we denote expenditure on
market purchased goods as equal to (in equilibrium and constrained by) household total income
(comprising profit from farm productions, wages and exogenous income) w is the prevailing wage
rate, p denotes each crop price, and R is income from other sources. p, w, and 7 denote the
random component of output price, wage rate and other input (value of land used to produce
crops), with respective disturbance terms €, €,, and €,; ¢, p, w and 7 have specific distributions
that are a function of the various conflict that households experience.

As Fabella (1989) shows, risk aversion implies that the household production model is not
separable in case when price and yield risk (combined as revenue risk) are multiplicative. Thus,
solving for the optimal input demand and supply functions from the first order conditions (FOCs)
in this case would yield biased results (Kanwar, 1999). Roe and Graham-Tomasi (1985) proposed
approaching this problem by illustrating that the household first maximizes its “certainty equiv-
alent” income and then determines its consumption of goods and leisure. Optimal input demand
and supply functions is then residually determined enabling us to tentatively capture overall
production risk by the conditional expectation of revenue (7) and its standard deviation o,
(Kanwar, 1999). Following this, we depict the optimal farmland area for profit maximization

can be expressed as:
X' =X* (@7 k75 0n0) (3)

While optimal labor supply functions and input demand functions for other inputs are essen-
tial to the household utility maximization problem, we do not explore these conditions further
here since they are not central to the objectives of this paper. Since p;, ¢;, and 7; are all a
function of the various conflicts that households experience, then the optimal choice of farmland

area allocated to cultivating commodities can be expressed as:

X = X" (p(55),q(55),7(5;), k(S;), 7 (S)); 0, 0) (4)

where S, represents the a shock from conflict type j on input prices, output prices and
yield. Given the specified channels through which various conflict may affect household farmland

allocation, the total marginal of the effect of conflicts on farmland allocation can be represented
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as:

OX* _(0X° 0P\ (09X 07\ (0X* or\ (X' ok)  (0X* om)
as;  \op 05, 03 085, oF 05, oF  0S; 0% 0S;

Essentially, the extent to which a conflict type j, affects prices and farm output is dependents

on the presence of perpetrators of violence in a household’s locality, distance from households
to major roads, city centers, population centers, military base or law enforcement offices and
various other factors which can influence the conflict perpetrator’s decision to attack and the
household’s exposure to the conflict. We present a set of predictions on the likely effects of
conflict on farmland area household allocate to the cultivation of crops based on how conflicts

might affect expected farm yield, output and input price. These predictions are as follows:

o In general, we expect that an increase in incidents of all conflict types (excerpt law enforce-
ment conflicts) will cause households to decrease total cultivated farmland and farmland
area allocated to production of specific crops. Particularly crops that are more likely to
cause households to experience declines in expected returns from production through de-
creasing value of the marginal product of farmland. We also expect that conflicts initiated
by law enforcement agencies may have positive effects on household production patterns
in most cases. Law enforcement agencies engage in violence with the proactive aim of
protecting civilians, preventing crimes from happening and maintaining stability which,
all things being equal, would sustain markets and enable households to potentially obtain
positive returns for the production activities. Households in areas of Nigeria with strong
law enforcement presence may allocate more farmland to cultivation of commodities. Al-
though this may not be true in areas where law enforcement agencies have frequent violent

contestations with other perpetrators of conflict.

o Further, in the case when a conflict creates supply shortages for a commodity that leads
to increase in expected commodity price, households (especially net-buyers) may increase
farmland area allocated to the cultivation of a given commodity to increase potential
revenues from the price change. In this case, conflicts might results in an increase in
farmland area households allocate to the cultivation of specific commodities such that the

increases in commodity prices might offset the initial shortage created by the conflict.
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Conversely, households may decrease farmland area used to produce crops if they expect

the price of the crop to fall as a result of conflict.

« For expected farm output (yield), we expect that an increase in conflict incidents may cause
households to decrease farmland area allocated to production of crops that are more likely
to expose households to attacks that would decrease the marginal value of farmland used
to produce crops. For instance, since farmer-herder conflict are more likely to have severe
effects on households that produce crops that can serve as fodder for animals, households
living in these regions may decrease cultivation of crops that can be used as fodder to
decrease the likelihood of being attacked and potential lose of farm produce. Similarly,
households living in Boko Haram insurgency regions may decrease cultivation of staple or
cash crops since the insurgents mainly focus on acquiring (looting or stealing) crops with
high value to fuel their activities. Interestingly, these the anticipated negative effects may
not hold true in cases where households cooperate with insurgents and household may

actually get more protection to produce crops.

o Without loss of generality, these assumptions hold true for household livestock composition
as well. Households may decrease holdings of large livestock since large livestock are more
difficult to hide (easily visible to conflict actors), and in some cases show household wealth
thus, more likely to expose households to attacks. Essentially, large livestock /ruminants
such as cattle are a major loss to the household if they are stolen of killed. Poultry and
other small livestock such as chickens/guinea fowl are less risky holdings since they are
relatively cheaper, might be harder to steal in large quantities, and are usually kept close
the house in a small area. Unlike larger livestock, households may not have to save up a lot
of resources/money to restart operation for poultry or small livestock production if they
are stolen or killed. Restocking rate for smaller animals is also faster, so households may
even rear/breed extra animals with the expectation that some will be killed in a conflict

scenario.

We test these hypotheses with reference to the various conflict types in our empirical analysis

section.
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4 Methods

4.1 Data

To estimate the effect of conflict on agriculture (specifically, area of farmland households allocated
to the cultivation of specific crop commodities and household livestock composition), we make

use of two datasets — household-level agriculture related data and conflict records.

4.1.1 Agricultural Data

The household level agricultural-related data were obtained from a nationally representative
dataset from three rounds of the Nigeria General Household Survey (GHS) Panel conducted by
the Nigerian National Bureau of Statistics. The GHS was organized as a part of the Living
Standard Measurement Study (LSMS) integrated surveys data set which was collected in three
waves — wave 1 (2010-2011), wave 2 (2012-2013), and wave 3 (2015-2016) — during two visits
each survey year (i.e., post-planting and post-harvest). We use data from only the post-planting
stage in our analysis.

The agriculture data contains household-level information pertaining to crops planted and
inputs used, during each planting season as well as livestock holdings at the time of the survey.
We focus on eight of the major crops commonly cultivated in Nigeria — maize, beans, sorghum,
rice, millet, groundnut, cassava and yam. As shown in table (A1) in the appendix, the proportion
of farmland allocated to these crops account for about 86 percent of the total land area allocated
to all crops cultivated across the three waves. Maize accounts for approximately 29 percent of the
land area planted—the highest proportion of the eight crops. Figures (1) and (2) show a spatial
distribution of farmland areas planted for each crop. The plots show the areas in Nigeria where
each crop is grown most. Maize is grown in most parts of the country, while millet, groundnut
and sorghum are most grown in the central and northern parts of the country. Whereas yam
and cassava are mostly cultivated in the southern parts of the country. Figure (3) shows that
most of livestock in Nigeria are kept in the northern parts.

In addition, household-level control variables such as household size, age of household head,
gender of household head, total farm area, average distance from household to plot, dummy to

indicate whether household head has had some form of formal education, and value of household
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assets were also obtained from the GHS dataset. We also account for heterogeneity across
communities (EAs) with community-level controls including EA’s distance to the nearest road,
market, administrative center and population center, agro-ecological zone, as well as climate
variables like annual rainfall and mean annual temperature obtained from the GHS dataset. The
distance to road variable is measured as the distance from the EA to the nearest trunk road
(mainly federal roads and some with state links). The distance to population center variable
measures the EA’s distance to the nearest town with population greater than 20,000. Each EA
consists of ten households and the location of EAs is constructed with location offsets to maintain

confidentiality of households.

4.1.2 Conflict data: Armed conflict location and event data (ACLED)

Data on conflict events are collected from the ACLED project database (Raleigh et al., 2010).
The ACLED database contains geo-coded information on armed conflict incidents in Africa and
some parts of Asia ACLED records a range of violent and non-violent actions by several agents,
including governments, rebels, militias, communal groups, political parties, external actors, ri-
oters, protesters, and civilians (Raleigh et al., 2010). Additionally, ACLED categorizes various
types of violent and non-violent conflicts such as civil wars, remote violence against civilians,
militia interaction, protests, riots, remote violence and non-violent transfer of territory. For each
conflict event, the dataset provides the date, the non-state actors involved, interaction type,
number of fatalities, and additional characteristics.

Given the information available in the conflict data from ACLED), we use a string-search based
on the description of actors and associate actors in the dataset to extract conflict events for the
different types of conflict we focus on (i.e., conflicts involving farmers and herders/pastoralists,
Boko Haram insurgents, state militias, law enforcement actors and other types of conflict). For
each of these conflict types, we select conflict incidents from the data for which the actors in
the conflict are the instigators/perpetrators of violent clashes. ACLED codes perpetrators or
instigators of conflict incidents as “actor!” or “associate_actor_1".

Figures (4) and (5) show bar plots of total conflict events and resulting fatalities, respectively,
for the various types of conflicts during the 2008 and 2018 time period. Figure (4) shows that

the number of conflict events have increased since 2008, although there was a slight decline
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in 2015. Nigeria experienced more Boko Haram conflict incidents than another other type of
conflict between the periods of 2010 and 2015. However, in 2018, the country recorded more
cases of farmer-herder conflicts than any other conflict type. Not surprisingly, figure (5) shows
that Boko Haram conflicts resulted in the most fatalities (highest fatalities counts were recorded
in 2014 and 2015) followed by farmer-herder conflicts and state militia violence. Consistent with
the increase in farmer-herder conflicts shown in figure (4), figure (5) shows that farmer-herder
conflicts resulted in the highest number of fatalities in 2018.

Figures (7) to (9) also show the spatial distribution of conflict incidents and fatalities for
Boko Haram, farmer-herder, state militia and law enforcement perpetrated conflicts, respectively,
between 2008 and 2018. Figure (7) shows that conflict incidents involving the Boko Haram group
and resulting fatalities are mostly clustered in the north eastern part of the country where the
group operates from. Events involving farmers and pastoralist/herders are spread around the
middle-belt north-western and southern parts of Nigeria as shown in figure (6). Further, conflict
incidents involving law enforcement agencies or state militia actors are spread out across the

country as shown in figures (8) and (9), respectively.

4.1.3 Construction of the measures for conflict intensity

My identification strategy exploits variation over space and time in household proximity to
conflicts to determine the effects of various types of conflicts. Thus, the key independent variables
of interest in my analyses are the total number of conflict events for each of the five types of
conflict. More specifically, the total number of conflict incidents perpetrated by farmer-herder,
Boko Haram, state militia, law enforcement, and other types of conflicts are the main variables
of interest. We use the geographic coordinates available in both the GHS and ACLED datasets
to construct the number of conflict events within specified radii to the household’s EA within
the last 12 months by conflict type. The GHS dataset provides geo-codes for households with
offsets at the enumeration area (EA) level. Thus, households within an EA have the same geo
coordinates. These variables reflect the number of conflict events in the vicinity of the EA. We
compute the total number of conflict incidences that occurred within a 5-kilometer (km) radius
of the EA.

Additionally, we use two other conflict measure as robustness checks: (1) total fatalities from
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conflicts within 5 km of the EA’s geo coordinates and (2) severity of conflict events within 5 km

of the EA’s geo coordinates. We define severity of conflicts as:

1
distancep;

(6)

Severityy,.;; = E JhjctWhejt; where whejr =
j=1

where fjjc: is the number of fatalities from conflict event ¢ of conflict type j within 5 km
of EA h’s geo coordinates during time period ¢ and wpjer are weights assigned to each fpjct
based on relative proximity of the conflict event ¢ to the EA h during time period t. Weights
are assigned based on an inverse relationship such that conflict events closest to the EA received

the highest weight and conflicts furthest away from EA received the smallest weight.

4.2 Descriptive Statistics

Table (1) shows descriptive statistics of the outcome variables as well as the household and
community (EA) level control variables. Households planted, on average, 0.81 total hectares of
crops during the survey periods. On average, households planted more hectares of rice (0.52 ha)
than any of the other considered crops. Additionally, households, on average, hold about 20 total
livestock, 16 poultry birds, 6 small ruminants, about 2 large ruminant and 2 cattle holdings.

Sixty-nine percent (69 percent) of the household in the GHS data live in the rural parts
of Nigeria. The average household size is 6 people. The average age of household heads is
about 51 years with 17 percent of these household heads being females. About 67 percent of
the household heads have had some form of basic formal education. At the community-level,
average distance from community center to a main roads 8.9 kilometers. The average distances
to the population center, market, nearest border, and administration center are 20.78, 67.2, 313,
and 64.5 kilometers, respectively. Annual mean temperature is 26.4°C and mean 12-month total
rainfall is 1,449.02 millimeters.

The descriptive statistics of conflict measures are presented in table (2). Households expe-
rience, on average, about 1 other conflict incident within 5km between 2009 and 2016. Boko
Haram conflict within 5km resulted in more fatalities, on average, about 1 fatality. Similarly, the
highest number of conflict events are recorded for other conflicts within 10 and 20 km of the EA.
However, conflict events instigated by Boko Haram militants resulted in more fatalities than the

other conflict categories within 10 an 20km radii of the EA.
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4.3 Empirical Strategy

We assess the effects of various types of conflicts on farmland area planted for specific crops
and household animal holdings by using the information available in the GHS dataset. We use
farmland area (measured in hectares) households allocate to cultivating a particular crop to assess
the effects of various conflicts on households’ crop production pattern. Further, we use counts of
household holdings of cattle, poultry, small ruminants (goats and sheep), large ruminants (cows
and buffalos) and total livestock (count of all ruminants and poultry) to examine the effects

conflict on household livestock holdings. The empirical model we estimate is as follows:

A;nie = 0 + 61 conflict measure F H;p; + 0o conflict measure BH;p:+
03 conflict measure SM;;;: + 94 conflict measure law;;+ (7)

d5 conflict measure Other;n + X/, 0 + Bi + o + due + €ine

where A;p;: represents the specific outcome variable of interest (area planted for crops and
animal holding) for household ¢ in EA h, LGA [ and survey year ¢. Our independent variables of
interest are the conflict measures (number of events, number of fatalities or severity) for each type
of conflict (i.e., farmer-herder, Boko Haram, state militia, law enforcement and other conflict,
respectively) recorded for household’s EA during the 12-month period before the survey year
t. The coefficients on these conflict measures represent the differential effect of each conflict
type’s conflict measure on the dependent variable. Specifically, the coefficient on the number of
conflict events and number of fatalities measure the differential effects of an additional increase
in each measure. The coefficients on the severity of conflict measures the differential effect of
an additional increase in conflict incidents that result in fatalities for each conflict type on our
dependent variables. As alternative definitions of conflict measures, we use the total number
of conflict events, number of fatalities and conflict severity measure from conflict incidences
for the five specified conflict types within 5 km radius. As a robustness check, we repeat the
analyses for each of the conflict measures using progressively increasing radii from the EA (10
and 20 km). The vector X, ,, represents a set of (time-varying) household-level characteristics
and EA-level distance and climatic variables that were discussed in section 4.1.1. Additionally,
B; indicates the household-level fixed effects, «; is the survey year fixed effects, ¢;; represents

the LGA-specific time trends which are constructed by interacting LGAs and a time trend for
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survey years to control for specific LGA-level changes over time, and &) is the disturbance
term. The household-level fixed effects and survey year fixed effects controls account for possible
time invariant unobservables that may vary across different EAs and survey years which could
potentially introduce spurious associations that may bias the estimated effects of conflict. All
regressions are estimated using panel fixed-effect regressions with inferences based on robust

standard errors clustered at the EA level.

4.4 Robustness checks

We conduct two main robustness checks. First, we assess the effects of alternate measures of
conflicts on our outcome variables. Where we assess whether our results are consistent across
different conflict measures by re-running our model with our conflict variables measured from
progressively increasing radii from the EA (i.e., 10 and 20 km). In our second set of robustness
checks, we test whether the differential treatment effects we find are potentially sensitive to
unobserved confounders by following the method proposed by (Cinelli and Hazlett, 2020). In their
method, Cinelli and Hazlett (2020) indicate that robustness value (RV) specifies the minimum
level of association that unobserved confounding would need to have, both with the conflict

variables and our outcomes, to alter the results we find.

5 Results and discussion

We present the results of our panel fixed-effects models in tables (3) to (8). Tables (3) to (5) show
estimates of the effect of different types of conflicts (farmer-herder, Boko Haram, state militia,
law enforcement and other conflicts) on area planted and tables (6) to (8) shows results for the
effects of conflict on animal holdings. Further, we show the results of our robustness checks
in tables (A4) to (A13) in the appendix where we present the effects of alternative measures
of conflict (fatality counts and the severity measure) within 10 and 20 km radii of the EA.
Regression coefficients along with the respective clustered robust standard errors in parenthesis

are reported in all tables.
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5.1 The effect of conflicts on area planted for specific crops

Table (3) reports the results for the effects of conflict incidents on total household planted area
and area planted for the commodities we focus on. The results show that overall, conflicts per-
petrated by state militia actors and law enforcement agencies may have the most impact on
farmland area households allocate to the production of crops. Increase in state militia conflict
incidents result in, on average, about 0.124 hectare decrease in total area planted. Further, a
one additional increase in conflicts initiated by state militias also leads to, on average, about
0.049, 0.187, and 0.15 hectare decreases in farmland area allocated to the cultivation of maize,
sorghum, and beans/cowpeas, respectively. Interestingly, conflicts perpetrated by state militias,
Boko Haram insurgents, and farmers on herders/pastoralists (or vice versa) result in an increase
in farmland allocated to the cultivation of millet. Specifically, one additional increase in conflicts
initiated by Boko Haram insurgents results in, on average, 0.208 increase in hectares households
allocate to millet cultivation. An increase in farmer-herder conflicts and state militia conflicts
events leads to, on average, 0.312 and 0.316, respective increase in farm area allocated to culti-
vation of millet. Also, increase in farmer-herder conflicts result in, on average, 0.175 increase in
hectares planted for groundnut. Conflicts by actors in the other conflicts category also have a
negative effect, on average, on area planted for sorghum (about 0.06 ha decrease) and beans/-
cowpeas (0.094 ha decrease). On the contrary, conflicts perpetrated by law enforcement agencies
have a positive effect on farm area allocated to the cultivation of crops. For instance, our results
show that an increase in law enforcement conflicts leads to, on average, 1.129, 0.247, 0.815, and
0.451 hectare increases in farmland area planted for rice, maize, sorghum, and beans/cowpeas,
respectively.

Tables (4) and (5) show results for the effects of fatalities and the severity of conflict events
on total household planted area and area planted for our crops. The results we show in table
(4) and (5) are more similar than the results presented in table (3). Table (4) shows that while
fatalities from violence perpetrated by state militia agents have negative effects on household total
area planted, fatalities from law enforcement violence leads to an increase in total planted area.
Further, we find some heterogeneity in effects of the fatalities from conflict perpetrated by Boko
Haram insurgents, farmers and herder and state militia actors. Specifically, we find that while

fatalities from Boko haram and farmer-herder violence result in, on average, an increase in area
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of household plots allocated to the cultivation of millet, fatalities from state militia conflicts, on
average lead to a decrease in farmland area allocated to the cultivation of millet. This is similar
to what we show in table (3). Interestingly, we also find that while fatalities from violence
perpetrated by Boko haram, farmer-herder and actors in other conflict category result in, on
average, an increase in farmland area allocated to the cultivation of yam, violence instigated by
law enforcement agencies lead to, on average, decrease in area planted for yam. of maize, cassava
rice, beans/cowpea, sorghum groundnut and yam. Further, table (4) also show that fatalities
from violence perpetrated by Boko haram, farmer-herder and law enforcement agencies result in,
on average, a decrease in area planted for sorghum, while fatalities from violence perpetrated by
actors in other conflict category result in, on average an increase in area planted for sorghum.

Our results indicate some form of heterogeneous effects of various conflicts on area planted
for crop commodities. For instance, while we find that conflicts perpetrated by law enforcement
agencies may have a positive effect on farmland area allocated to the cultivation of rice, maize,
sorghum and beans/cowpeas, we also find that conflicts perpetrated by state militias and other
actors have a negative effect on maize, sorghum and beans/cowpeas. While these are not entirely
strong results, we are not surprised by what we find. Law enforcement agencies generally act
as enforcers of stability backed by the motive of protecting civilians or combating crime. Thus,
in area where law enforcement agencies are able to exert their control, we find that households
generally increase farmland area planted for crop. The actions of law enforcement agencies might
have negative effects on households in cases where civilians bear the brunt of law enforcement to
contestations with armed groups. This is what we find in table (4) and (5) where the fatalities
and severity from law enforcement instigated conflicts have a negative effect on area planted for
yam and sorghum.

The crops we consider in our analysis occupy a large share of plot area allocated to all
crops planted. One thing that is clear in our results is that the effects of various conflict are
more prominent in areas of Nigeria where both the conflict and outcome variables are observed.
Interestingly, we do not find significant effects of conflict on some major crops such as cassava
and groundnut. A possible justification is that these crops might be cultivated in areas that
are not of interest to actors of conflict. As figure (2) shows, cassava is predominantly cultivated
in the southern part of Nigeria however most of conflicts take place in the central/middle or

northern parts of the country.
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While this study does not assess the effects of different types of violent conflict on gross
agricultural output as in Adelaja and George (2019), the overall findings of heterogeneous effects
of conflicts on crop production patterns from this study are consistent with the findings of other
studies. For instance, Rockmore (2020) find that conflict exposure and risk cause households
to change their crop mix. Our findings indicate that households, on average, allocate more
farmland area to the cultivation of crops that are less complementary to various conflict types
that households experience and less farm area to crops that are more like to make households
vulnerable to the effects of conflicts. We also find that conflicts involving actors with motives of

improving security increase households area allocated to crop production.

5.2 The effect of conflict on animal holdings

Next, we present the results of our conflict measures on household livestock holding in tables (6)
to (8). The results in table (8) show that overall, an increase severity of farmer-herder and state
militia conflicts decrease household small ruminant holdings and all livestock we do not find any
effect on poultry, cattle and large ruminant holdings. Specifically, we find that on average, an
increase in severity of farmer-herder conflicts decrease small livestock holding by about 5 animals
and all like stocks by about 4 animals. Similarly, an increase in the severity of conflicts involving
state militia actors, on average, result in about 19 units decrease in both small livestock and
all household livestock. On the contrary, an increase in severity of conflicts perpetrated by law
enforcement agencies results in, on average, an increase of about 267 small livestock units and

270 all livestock animals.

5.3 Robustness checks

Our results are robust to several checks with effect of conflict on area planted showing more
robustness than that for livestock holding. As discussed already, the results reported in tables
(4) and (5) where we show results for the number of fatalities and the severity of conflicts within
radius 5km of the EA. The results in tables (4) and (5) consistent with our results in table (3).
In tables (A4) and (A4), we find that the effects of various conflicts on farmland area allocated to
millet and sorghum production are similar to what we find in tables (3), (4), and (5). We do not

find consistent results for the effects of various conflict on household livestock holding in any for
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any of our alternate measures of conflict. Overall, we find less consistent results as use conflict
measures from increasing proximities of the EA. Which might indicate that the effect of various
conflict on household crop production patterns and livestock holding decreases as conflicts are

further away from the household.

6 Conclusion

A major impediment to food production, agricultural productivity and attainment of food se-
curity in Nigeria is the escalating incidents of various types of conflicts ranging from organized
insurgencies, law enforcement violence, organized state/communal and ethnic clashes, banditry
and thefts, to mention a few. Although some evidence linking conflict and agriculture exist,
there is still a dearth in definitive empirical evidence of different types of conflicts on household
agricultural activities. In this paper, we use the GHS data for Nigeria and geo-coded conflict
data from ACLED to estimate the effects of conflict on agricultural production patterns at the
household level. The Data from ACLED enables us to distinguish between different sources of
conflict and utilize the distance from various conflict events to provide empirical evidence of the
impact of the different types of conflicts on agriculture in Nigeria.

Our results suggest that conflicts perpetrated by law enforcement agencies may cause house-
holds (farmers) to increase farmland area allocated to the production of rice, maize sorghum
beans/cowpeas, while state militia instigated conflicts cause farmers to decrease farmland area
for sorghum and beans/cowpea as well as total farm area cultivated for all crops. Additionally,
we also find that farmer-herder and Boko Haram conflicts may positively affect household farm-
land area allocated for the cultivation of millet. Conflicts perpetrated by farmers and herders
and state militia actors negatively affect household holding of small ruminant and total livestock.
However, conflicts perpetrated by law enforcement agencies cause households to significantly in-
crease small ruminant and total livestock holding. The results indicate that different conflict
types may affect crop production and animal holdings differently and households are more likely
to adjust their crop composition based on the type of conflict that is prevalent in their areas of
habitat.

Based on the available data, we are unable to control for time-varying factors that could

influence exposure to conflict. Though our results show the effects of conflict at a granular level,
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we cannot account for the possibility that households within an EA are affected by conflict differ-
ently given that our conflicts measures are constructed at the EA level. Finally, we are unable to
control for household long term exposure to conflicts. Our estimations measure short-term effects
of conflicts and do not indicate household responses to experiencing previous conflicts. Further
versions of this paper will seek to improve these preliminary results by exploring stronger iden-
tification strategies by accessing plausibly exogenous variation in household exposure to conflict
to make stronger causal arguments about the effects of conflict on production patterns.
Notwithstanding these limitations, our findings contribute to the growing literature on sub-
national analysis of the effects of conflict on agriculture with clear policy implications. The
federal government can improve effects to protect and provide safety for agricultural households
and food production regions of Nigeria. The positive effects of law enforcement conflicts on
farmland area for several crop indicates that bolstering the capacity of law enforcement agencies

to maintain stability may have telling effects on food production and agriculture in the country.
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Tables

Table 1. Summary statistics of outcome and control variables

Statistic N Mean St. Dev. Min Max
Outcome variables

Total area planted (Ha) 8,447 0.81 1.11 0.00 6.30
Area planted beans (Ha) 2,520 0.35 0.45 0.00 2.88
Area planted cassava (Ha) 1,621 0.23 0.38 0.00 2.43
Area planted groundnut (Ha) 1,007 0.36 0.51 0.00 4.00
Area planted sorghum (Ha) 3,379 0.43 0.56 0.00 3.30
Area planted maize (Ha) 3,433 0.34 0.54 0.00 4.00
Area planted millet (Ha) 2,139 0.39 0.51 0.00 3.84
Area planted rice (Ha) 843 0.52 0.78 0.00 7.64
Area planted yam (Ha) 2,204 0.16 0.28 0.00 2.02
Number of cattle at time of survey 8,339 2.29 12.24 0.00 400.00
Number of poultry at time of survey 10,765 11.71 261.45 0.00 24,000.00
Total large ruminant holding 10,765 1.77 10.81 0.00 400.00
Total small ruminant holding 10,765 6.21 147.59 0.00 13,000.00
Total livestock holdings 10,765 19.69 301.16 0.00 24.,000.00
Household and community level controls

Rural household (0/1) 14,132 0.69 0.46 0.00 1.00
Female headed households (0/1) 14,132 0.17 0.38 0.00 1.00
Does HH head have any education (0/1) 13,326 0.67 0.47 0.00 1.00
Age of household head (years) 13,775 51.43 15.09 15.00 150.00
Average distance from home to plots (km) 8,212 3.40 38.73 0.00 1,481.50
Household size (count) 14,132 6.39 3.41 1.00 35.00
Total farm area (Ha) 14,132 0.67 1.23 0.00 8.00
Value of household assets (Naira) 14,132 100,594.60 202,386.80  0.00 1,516,400
Distance to main road (km) 14,130 8.89 13.18 0.00 115.20
Distance to population center (km) 14,130 20.78 18.81 0.06 130.50
Distance to main market (km) 14,130 67.24 43.53 0.28 214.36
Distance to nearest border (km) 14,130 312.98 181.31 1.50 671.80
Distance to administration center (km) 14,130 64.47 55.12 0.18 442.70
Annual mean temperature °C 14,130 26.36 0.92 21.00 28.80
Annual precipitation (mm) 14,130  1,449.02 642.37 324.00 3,906.00
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Table 2. Descriptive statistics of conflict measures

Statistic N Mean St. Dev. Min Max

Farmer-herder conflicts

Incidents within 5km 14,131 0.02 0.37 0.00 10.00
Fatalities within 5km 14,131  0.21 3.68 0.00 118.00
Severity within 5km 14,131 0.07 1.02 0.00 24.61
Incidents within 10km 14,131 0.05 0.53 0.00 13.00
Fatalities within 10km 14,131  0.43 5.72 0.00 132.00
Severity within 10km 14,131 0.09 1.14 0.00 24.61
Incidents within 20km 14,131  0.14 1.22 0.00 22.00
Fatalities within 20km 14,131  2.26 34.61 0.00 882.00
Severity within 20km 14,131  0.22 3.11 0.00 73.78
Boko Haram conflicts

Incidents within 5km 14,131 0.13 1.63 0.00 54.00
Fatalities within 5km 14,131  1.29 15.23 0.00 402.00
Severity within 5km 14,131  0.57 6.74 0.00 190.48
Incidents within 10km 14,131 0.57 7.88 0.00 209.00
Fatalities within 10km 14,131  4.36 42.40 0.00 785.00
Severity within 10km 14,131  1.03 9.18 0.00 190.48
Incidents within 20km 14,131  0.37 3.91 0.00 92.00
Fatalities within 20km 14,131  4.09 35.44 0.00 567.00
Severity within 20km 14,131 0.80 6.61 0.00 97.64
State militia conflicts

Incidents within 5km 14,131  0.06 0.49 0.00 13.00
Fatalities within 5km 14,131  0.28 4.51 0.00 111.00
Severity within 5km 14,131  0.24 4.63 0.00 133.77
Incidents within 10km 14,131  0.13 0.62 0.00 13.00
Fatalities within 10km 14,131 045 5.77 0.00 132.00
Severity within 10km 14,131  0.26 4.65 0.00 133.77
Incidents within 20km 14,131  0.31 1.12 0.00 23.00
Fatalities within 20km 14,131  1.98 29.39 0.00 697.00
Severity within 20km 14,131 0.37 5.19 0.00 133.77
Law enforcement conflicts

Incidents within 5km 14,131 0.07 0.39 0.00 6.00

Fatalities within 5km 14,131 0.12 1.45 0.00 48.00
Severity within 5km 14,131 0.09 1.23 0.00 31.24
Incidents within 10km 14,131  0.17 0.72 0.00 11.00
Fatalities within 10km 14,131  0.24 1.95 0.00 48.00
Severity within 10km 14,131  0.11 1.24 0.00 31.24
Incidents within 20km 14,131 0.33 1.12 0.00 11.00
Fatalities within 20km 14,131  0.41 2.30 0.00 48.00
Severity within 20km 14,131  0.12 1.25 0.00 31.24
Other conflicts types

Incidents within 5km 14,131  0.91 3.55 0.00 36.00
Fatalities within 5km 14,131 0.49 2.84 0.00 50.00
Severity within 5km 14,131 0.22 1.37 0.00 32.25
Incidents within 10km 14,131  2.12 7.02 0.00 99.00
Fatalities within 10km 14,131  1.18 6.01 0.00 108.00
Severity within 10km 14,131 0.33 1.64 0.00 32.25
Incidents within 20km 14,131 4.27 11.71 0.00 120.00
Fatalities within 20km 14,131  2.46 9.80 0.00 140.00
Severity within 20km 14,131 041 1.74 0.00 32.29
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Table 3. Effects of conflicts within 5km of EA on planted area for commodities.

Total area  Millet  Cassava Groundnut Rice Maize Yam Sorghum  Beans/Cowpea
(1) (2 () (4) ®) (6) (7) (8) (9)
Boko Haram incidents —0.057  0.208***  0.054 0.011 —0.131 0.029 0.002 —0.083 0.004
(0.041) (0.055)  (0.070) (0.124) (0.120) (0.058)  (0.029) (0.054) (0.034)
Farmer-herder incidents 0.078 0.312% 0.175 0.175* 0.041 0.133 0.203 0.126 —0.071
(0.112) (0.120)  (0.127) (0.091) (0.236) (0.105)  (0.127) (0.185) (0.065)
State militia incidents —0.124*  0.316"*  —0.003 —1.586 —0.017  —0.049* —0.007 —0.187** —0.150**
(0.056) (0.150)  (0.061) (1.001) (0.195) (0.029)  (0.015) (0.032) (0.059)
Law enforcement incidents 0.192 —0.097 0.071 —0.008 1.129**  0.247***  0.081 0.815™** 0.451**
(0.137) (0.126)  (0.399) (1.201) (0.457) (0.064)  (0.132) (0.096) (0.052)
Other conflict incidents —0.007 0.140 —0.320 —0.011 —0.038 —0.016 0.013  —0.060*** —0.094**
(0.019) (0.092)  (0.428) (0.169) (0.028) (0.015)  (0.010) (0.013) (0.037)
Total farm area 0.575™*  0.228*  0.095 0.160*** 0.221%*  0.199*** 0.070™*  0.228"** 0.188***
(0.038) (0.031)  (0.081) (0.024) (0.057) (0.019)  (0.013) (0.014) (0.016)
Age of household head 0.003 0.001 —0.000 0.000 0.003 —0.000 0.000 0.001 0.000
(0.002) (0.004)  (0.009) (0.001) (0.002) (0.001)  (0.001) (0.000) (0.000)
Household size —0.003 —0.007  —0.009 —0.001 —0.010 0.002 0.005** 0.001 —0.003
(0.013) (0.023)  (0.043) (0.005) (0.008) (0.004)  (0.003) (0.002) (0.002)
Any education —0.029 —0.039  —0.023 0.004 0.015 0.019  —0.022* 0.020 0.024
(0.028) (0.039)  (0.103) (0.050) (0.040) (0.021)  (0.013) (0.015) (0.016)
Rural household 0.658™** 0.368 0.318* 0.231 0.005 0.022 —0.084 0.027
(0.240) (0.000)  (1.906) (0.171) (0.196) (0.040)  (0.029) (0.059) (0.048)
Female headed households —0.100 —0.454 0.014 0.020 0.004 —0.008 0.068 0.073**
(0.162) (0.000)  (0.728) (0.072) (0.068) (0.015)  (0.009) (0.087) (0.034)
Distance to plots 0.000 0.001 —0.006 0.000 0.004 —0.000*  —0.000 0.000 —0.000
(0.000) (0.001)  (0.007) (0.001) (0.006) (0.000)  (0.000) (0.000) (0.000)
Distance to main road 0.003 —0.001  —0.008 0.011* —0.001 0.005 —0.000 0.001 0.001
(0.003) (0.003)  (0.010) (0.004) (0.007) (0.005)  (0.002) (0.003) (0.002)
Distance to population center 0.001 0.003 0.005 0.005** —0.001 —0.001 0.001 —0.001 0.002**
(0.002) (0.002)  (0.006) (0.002) (0.004) (0.002)  (0.001) (0.001) (0.001)
Distance to main market 0.002 0.002 0.011 0.015*** —0.020"*  —0.001 0.000 —0.000 —0.005*
(0.004) (0.047)  (0.026) (0.005) (0.009) (0.001)  (0.002) (0.002) (0.003)
Distance to nearest border —0.003 —0.003 0.003 —0.004 —0.008 —0.000 0.002 0.001 —0.002
(0.002) (0.003)  (0.047) (0.003) (0.006) (0.001)  (0.002) (0.001) (0.002)
Distance to administration center 0.004 0.000 —0.020 0.001 —0.002 0.000 —0.001  —0.003** —0.001
(0.003) (0.002)  (0.038) (0.003) (0.003) (0.001)  (0.001) (0.001) (0.001)
Annual mean temperature 0.098 —0.688 0.084 —0.387 —0.356 —0.061  —0.013 —0.039 —0.045
(0.076) (1.301)  (1.109) (0.353) (0.345) (0.055)  (0.040) (0.074) (0.089)
Annual precipitation 0.002 —0.004 0.002 0.009** —0.003 0.000  —0.000* 0.001 0.001
(0.001) (0.005)  (0.007) (0.004) (0.003) (0.000)  (0.000) (0.001) (0.001)
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.579 0.337 0.459 0.460 0.507 0.521 0.558 0.585

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. * significant at 10%, ** significant at 5%, *** significant at

1%. Variables with no coefficients show singular values for the variables in a particular model.
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Table 4. Effects of fatalities from conflicts within 5km of EA on planted area for

commodities.
Total area Millet Cassava  Groundnut Rice Maize Yam Sorghum  Beans/Cowpea
1) )] () (4) (5) (6) () (8) (9)

Boko Haram fatalities 0.002 0.208*** 0.006 0.190 0.003 0.074* —0.015"** 0.011***

(0.003) (0.055) (0.000) (0.008) (0.225) (0.005) (0.040) (0.004) (0.003)
Farmer-herder fatalities 0.003 0.156*** 0.013 0.088 —0.008 0.014*  —0.056*** —0.000

(0.007) (0.060) (0.009) (0.073) (0.000) (0.006) (0.007) (0.013) (0.029)
State militia fatalities —0.021"*  —0.364** —-0.732  —0.018**

(0.008) (0.134) (0.000) (0.000) (0.900) (0.008) (0.000) (0.000) (0.000)
Law enforcement fatalities 0.198* 0.144 —0.060 —0.019 11.202 0.197* —0.084™**  —(.385*** 0.313***

(0.110) (0.099) (0.188) (0.105) (13.596)  (0.107) (0.031) (0.042) (0.025)
Other conflicts fatalities —0.005 —0.311 —0.014 0.353 —0.003 0.025** 0.034*** —0.029

(0.010) (0.000) (0.537) (0.025) (3.162) (0.010) (0.012) (0.010) (0.025)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.580 0.331 0.541 0.426 0.491 0.532 0.576 0.622

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and distance
variables. * significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for the variables

in a particular model.

Table 5. Effects of severity of conflict within 5km of EA on planted area for

commodities.
Total area Millet Cassava  Groundnut Rice Maize Yam Sorghum  Beans/Cowpea
(1) 2 (3) (4) (&) (6) (7) (8) (9)

Boko Haram severity 0.006 0.093*** 0.014 0.869 0.013 0.343* —0.035*** 0.027***

(0.010) (0.024) (0.000) (0.020) (1.030)  (0.022) (0.185) (0.010) (0.008)
Farmer-herder severity 0.014 0.315%* 0.055 0.179 —0.009 0.053** —0.104*** 0.022

(0.026) (0.122) (0.038) (0.148) (0.000)  (0.027) (0.027) (0.024) (0.059)
State militia severity —0.030 —0.820™** —3.230 —0.034*

(0.019) (0.261) (0.000) (0.000) (3.971)  (0.017) (0.000) (0.000) (0.000)
Law enforcement severity 0.322 —0.134 48.687 0.436*  —0.140"**

(0.266) (0.000) (0.219) (0.000) (59.174)  (0.242) (0.051) (0.000) (0.000)
Other conflict severity —0.013 —0.452*** —0.036 3.211 —0.010 —0.007 0.078*** —0.061

(0.037) (0.000) (0.100) (0.068) (5.417)  (0.044) (0.026) (0.024) (0.060)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.580 0.352 0.541 0.426 0.491 0.532 0.576 0.622

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and distance
variables. * significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for the variables

in a particular model.
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Table 6. Effects of conflicts within 5km of EA on livestock holding.

All livestock  Poultry  Cattle Large ruminant Small ruminant

(1) (2 () (4) (5)
Boko Haram incidents —10.990 —0.817 —2.105 —2.422 —7.751
(10.059) (2.192) (2.243) (2.385) (9.811)
Farmer-herder incidents —5.660 —2.194 —1.261 —1.219 —2.248
(5.543) (4.831) (1.485) (1.477) (3.869)
State militia incidents —2.979 0.851 —0.519 —0.577 —3.254
(5.686) (2.053) (0.754) (0.811) (5.077)
Law enforcement incidents 38.501 0.036 —2.544 —1.106 39.571
(42.737) (3.838) (5.872) (2.462) (43.455)
Other conflict incidents —0.671 0.940 —0.561 —0.470 —1.141
(3.342) (2.370) (1.199) (1.031) (2.269)
Total farm area 2.345 —0.210 0.172 0.179 2.375
(4.245) (0.723)  (0.240) (0.207) (4.171)
Age of household head 0.286 —0.094 0.038 0.028 0.353
(0.421) (0.106)  (0.051) (0.040) (0.418)
Household size 5.373 1.265**  0.024 0.005 4.103
(4.417) (0.608)  (0.286) (0.221) (4.311)
Any education 5.113 1.575  —0.476 —0.456 3.995
(4.866) (1.333) (0.414) (0.370) (4.144)
Rural household 7.571 1.098 5.730* 0.743
(14.560) (6.576) (0.000) (3.080) (12.404)
Female headed households 12.761 2.320 4.603 3.069 7.372
(8.498) (5.390) (3.632) (2.328) (7.081)
Distance to plots —0.046 —0.007  0.001 0.001 —0.040
(0.059) (0.008) (0.001) (0.001) (0.052)
Distance to main road —0.233 —0.003 —0.029 —0.026 —0.204
(0.209) (0.088) (0.032) (0.029) (0.176)
Distance to population center 0.142 0.056 0.006 0.005 0.081
(0.207) (0.058) (0.015) (0.014) (0.178)
Distance to main market —0.045 —0.136  0.194* 0.146* —0.055
(0.134) (0.136) (0.110) (0.085) (0.084)
Distance to nearest border 0.017 0.000 —0.016 —0.007 0.023
(0.089) (0.046) (0.014) (0.011) (0.071)
Distance to administration center 0.024 —0.005 —0.004 —0.003 0.032
(0.089) (0.067) (0.012) (0.010) (0.053)
Annual mean temperature —0.467 —-3.059  1.561 1.239 1.353
(4.027) (3.785)  (2.275) (1.608) (2.856)
Annual precipitation 0.021 0.005 0.007 0.003 0.013
(0.045) (0.021)  (0.009) (0.007) (0.034)
Value of household assets 0.000 0.000 0.000 0.000 —0.000
(0.000) (0.000)  (0.000) (0.000) (0.000)
Household fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes
Observations 7,620 7,620 6,877 7,620 7,620
Adjusted R? 0.443 0.125 0.489 0.511 0.453

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. * significant at

10%, ** significant at 5%, *** significant at 1%.Variables with no coeflicients show singular values for the
variables in a particular model.
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Table 7. Effects of conflicts within 5km of EA on livestock holding.

All livestock  Poultry  Cattle Large ruminant Small ruminant
(1) (2) () (4) (5)
Boko Haram fatalities —0.032 —0.002 —0.079 —0.077 0.047
(0.149) (0.061) (0.155) (0.135) (0.099)
Farmer-herder fatalities —1.260 0.164 0.130 0.099 —1.523
(1.445) (0.145)  (0.220) (0.166) (1.461)
State militia fatalities —6.726 —0.080 —0.032 —0.030 —6.617
(6.213) (0.079)  (0.049) (0.035) (6.243)
Law enforcement fatalities 94.222 1.165 0.089 0.081 92.976
(86.789) (0.972)  (0.379) (0.234) (87.188)
Other conflicts fatalities —0.002 0.091  —0.228 —0.168 0.075
(0.365) (0.181) (0.467) (0.333) (0.262)
Household controls Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes
Observations 7,620 7,620 6,877 7,620 7,620
Adjusted R? 0.443 0.125  0.489 0.510 0.454

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls
include: age of household head, female headed household dummy, household size, household plot size,
distance from household to plot and other EA-level climatic and distance variables. * significant at 10%,
** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for the

variables in a particular model.
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Table 8. Effects of conflicts within 5km of EA on livestock holding.

All livestock  Poultry Cattle Large ruminant Small ruminant
(1) 2 (3) (4) (5)
Boko Haram severity —0.316 —0.053 —0.136 -0.127 —0.137
(0.406) (0.219)  (0.281) (0.252) (0.378)
Farmer-herder severity —4.435* 0.173 0.297 0.217 —4.825*
(2.394) (0.557)  (0.513) (0.388) (2.543)
State militia severity —19.431* —0.228 —0.013 —0.033 —19.170**
(8.710) (0.227)  (0.072) (0.056) (8.835)
Law enforcement severity = 269.794** 3.104 —0.364 —0.052 266.741**
(120.847) (3.154)  (0.770) (0.448) (122.580)
Other conflict severity 1.303 0.272  —0.377 —0.284 1.314
(1.317) (0.726)  (0.883) (0.660) (1.472)
Household controls Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes
Observations 7,620 7,620 6,877 7,620 7,620
Adjusted R? 0.444 0.125 0.488 0.509 0.454

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls
include: age of household head, female headed household dummy, household size, household plot size,
distance from household to plot and other EA-level climatic and distance variables. * significant at 10%,
** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for the

variables in a particular model.
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Figures

Figure 1. Spatial representation of area planted for maize, beans, millet and sorghum.
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Figure 2. Spatial representation of area planted for cassava, yam, rice and groundnut.
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Figure 3. Spatial representation household livestock holding.

Data source: GHS-Panel.

Figure 4. Number of conflicts by conflict types.
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Figure 5. Number of fatalities from conflicts events by conflict types.
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Figure 6. Conflict incidents and Fatalities from conflict perpetrated by farmers and
herders between 2008 and 2018
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Figure 7. Conflict incidents and Fatalities from conflict perpetrated by Boko Haram
insurgent between 2008 and 2018
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Figure 8. Conflict incidents and Fatalities from conflict perpetrated by state militia
actors between 2008 and 2018
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Figure 9. Conflict incidents and Fatalities from conflict perpetrated by law

enforcement agencies between 2008 and 2018
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Appendix

Table Al. Proportion of area planted for crops.

Crop Total area planted Proportion of area planted
Maize 21695.4 0.29
Beans 11204.6 0.15
Sorghum 9512.76 0.13
Rice 6838.09 0.09
Millet 5311.23 0.07
Groundnut 5091.8 0.07
Soya Bean 4770.42 0.06
Cassava 3485.61 0.05
Pepper 2906.95 0.04
Yam 1849.6 0.03
Okro 935.177 0.01
Beeni-Seed /Sesame 726.639 0.01

Notes: Authors’ own calculations with GHS-Panel data.

Table A2. Conflict incidents by conflict type

Conflict type Number of incidents  Proportion of incidents
Farmer-herder 1,063 0.21
Boko Haram 1,270 0.26
State militia 659 0.13
Law enforcement 389 0.08
Other conflicts 1,603 0.32
Total 4,984 1.00

Notes: Authors’ own calculations with data from ACLED between
2008 and 2018. Number of conflict incidents are from conflict inci-
dents that recorded at least one fatality

Table A3. Number of fatalities by conflict type

Conflict type Number of fatalities ~ Proportion of fatalities
Farmer-herder 9,375 0.23
Boko Haram 16,368 0.40
State militia 5,896 0.15
Law enforcement 2,523 0.06
Other conflicts 6,324 0.16
Total 40,486 1.00

Notes: Authors’ own calculations with data from ACLED between
2008 and 2018. Number of conflict incidents are from conflict inci-
dents that recorded at least one fatality
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Table A4. Effects of conflicts within 10km of EA on planted area for commodities.

Total area  Millet Cassava Groundnut  Rice Maize Yam  Sorghum Beans/Cowpea

(1) (2) () (4) (%) (6) (M) (8) (9)
Boko Haram incidents —0.011 —0.091  0.164 —0.056 —0.110  0.037 —0.020 —0.064** —0.018
(0.029) (0.195)  (0.227) (0.076) (0.084) (0.042) (0.016)  (0.025) (0.023)
Farmer-herder incidents 0.076 0.297** 0.057 0.159 0.210*  —0.003  0.023 —0.011 0.121
(0.134) (0.121)  (0.216) (0.127) (0.115)  (0.020) (0.106)  (0.022) (0.132)
State militia incidents —0.046 —0.155  0.096 —0.117 —0.084 —0.032 0.024 —0.160* —0.049
(0.080) (0.311)  (0.185) (0.323) (0.103) (0.032) (0.028)  (0.084) (0.041)
Law enforcement incidents 0.149 1.037 0.182 0.511 0.574 0.041  —0.002 0.552*** 0.065
(0.095) (1.233)  (0.283) (0.315) (0.487)  (0.055) (0.019)  (0.129) (0.177)
Other conflicts incidents —0.001 —0.160  0.007 —0.076**  —0.046 —0.003 0.013** —0.039** —0.002
(0.010) (0.251)  (0.055) (0.035) (0.034) (0.011) (0.005)  (0.016) (0.005)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.581 0.327 0.458 0.460 0.506 0.519 0.558 0.583

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and
distance variables. * significant at 10%, ** *#* significant at 1%.Variables with no coefficients show singular values
for the variables in a particular model.

significant at 5%,

Table A5. Effects of fatalities from conflicts within 10km of EA on planted area for

commodities.
Total area Millet Cassava Groundnut  Rice Maize ~ Yam  Sorghum Beans/Cowpea
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Boko Haram fatalities 0.002 0.038™**  3.407*** 0.013 —0.002 0.000 —0.002 —0.002** 0.011

(0.003) (0.013) (0.745) (0.010) (0.020)  (0.004) (0.002) (0.001) (0.008)
Farmer-herder fatalities 0.020 0.148** 0.017 0.095 —0.024 —0.002 0.007 —0.032*** 0.008

(0.012) (0.061) (0.020) (0.069) (0.051) (0.008) (0.012) (0.008) (0.015)
State militia fatalities —0.004 —0.277*  0.749*** 0.332 —0.222 —-0.003 0.033  —0.095*** —0.055"**

(0.005) (0.106) (0.135) (0.256) (0.225)  (0.003) (0.040) (0.031) (0.014)
Law enforcement fatalities ~ 0.018** 0.085 0.019 —0.182 3.122  —0.009 0.002 0.065 —0.114**

(0.008) (0.085) (0.077) (0.159) (3.081) (0.014) (0.005) (0.046) (0.054)
Other conflict fatalities —0.011 —0.179"**  —0.012 —0.039 0.115  —0.002  0.003 0.000 —0.032

(0.010) (0.061) (0.051) (0.028) (0.102)  (0.009) (0.015) (0.011) (0.037)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.585 0.353 0.543 0.416 0.490 0.531 0.577 0.621

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and
distance variables. * significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values
for the variables in a particular model.
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Table A6. Effects of severity of conflict within 10km of EA on planted area for

commodities.
Total area Millet Cassava  Groundnut Rice Maize Yam  Sorghum Beans/Cowpea
(1) )] () 4) (5) (6) (@) @) 9)
Boko Haram severity 0.013 0.244* 28.786** 0.028 —0.011 0.011 —-0.013 —0.021* 0.030
(0.012) (0.129)  (13.656) (0.032) (0.135)  (0.027) (0.014)  (0.011) (0.018)
Farmer-herder severity 0.049 0.303** 0.063 0.184 —0.138  0.004 0.049  —0.099* 0.032
(0.037) (0.123) (0.047) (0.145) (0.434)  (0.042) (0.033)  (0.052) (0.087)
State militia severity —0.015"  —0.721"*  6.113** 0.481 —1.362 —0.005 0.260 —0.355 —0.306***
(0.007) (0.252) (2.804) (0.828) (1.295)  (0.010) (0.290)  (0.219) (0.080)
Law enforcement severity 0.143 0.045 18.529 0.035 0.005 0.071 —0.652*
(0.098) (0.000) (0.164) (0.000) (17.265) (0.180) (0.040)  (0.376) (0.380)
Other conflict severity —0.048 —1.298* —0.051 —0.077 0.786  —0.017 —0.007 0.053 —0.073
(0.045) (0.726) (0.190) (0.092) (0.597)  (0.071) (0.033)  (0.034) (0.096)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.584 0.353 0.540 0.417 0.490 0.533 0.577 0.622

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and
distance variables. * significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for the
variables in a particular model.

Table A7. Effects of conflicts within 20km of EA on planted area for commodities.

Total area Millet Cassava Groundnut  Rice Maize Yam Sorghum  Beans/Cowpea
(1) (2 (3) (4) (5 (6) (7) (8) (9)
Boko Haram incidents —0.017 —0.021 0.173 —0.004 —0.063 0.040 —0.025 —0.007 0.017
(0.049) (0.075) (0.201) (0.049) (0.059) (0.027)  (0.021) (0.017) (0.020)
Farmer-herder incidents 0.025 0.509** 0.001 0.042 —0.029 —0.005  0.022 —0.031 0.097***
(0.032) (0.203) (0.064) (0.051) (0.067) (0.013)  (0.020) (0.020) (0.034)
State militia incidents —0.018 —0.132 —0.014 0.263** —0.108 —0.004  0.046 0.096 —0.017
(0.033) (0.322) (0.105) (0.104) (0.122) (0.017)  (0.030) (0.128) (0.033)
Law enforcement incidents 0.038 —0.153"*  0.155 —0.028 0.052  —0.034 —0.025* 0.115** —0.074
(0.043) (0.030) (0.241) (0.048) (0.098) (0.031)  (0.013) (0.047) (0.062)
Other conflict incidents —0.003 —0.014 —0.011 —0.017 —0.041 —0.001  0.003 —0.029 0.001
(0.005) (0.088) (0.011) (0.023) (0.032) (0.004) (0.003) (0.024) (0.002)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.583 0.324 0.459 0.459 0.506 0.520 0.558 0.584

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and
distance variables. * significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for
the variables in a particular model.
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Table AS8. Effects of fatalities from conflicts within 20km of EA on planted area for

commodities.
Total area Millet Cassava Groundnut  Rice Maize Yam  Sorghum  Beans/Cowpea
1) )] () (4) (5) (6) (M) ®) (9)
Boko Haram fatalities 0.001 0.016 0.388 0.003 —0.004 0.000 —0.001 —0.002* 0.001
(0.002) (0.011) (0.291) (0.004) (0.020) (0.003) (0.002)  (0.001) (0.004)
Farmer-herder fatalities 0.002 0.287** —0.001 0.062** —0.006  0.002 0.000  —0.005** 0.001
(0.002) (0.125) (0.003) (0.027) (0.010) (0.003) (0.001)  (0.002) (0.001)
State militia fatalities —0.001 —0.265™* 0.022 0.254* —0.001 —0.001  0.002 —0.004 —0.007***
(0.001) (0.115) (0.077) (0.130) (0.015) (0.002) (0.008)  (0.024) (0.001)
Law enforcement fatalities 0.008 —0.062"**  —0.027 —0.003 0.028  —0.007 —0.000 0.048** —0.078"**
(0.010) (0.012) (0.121) (0.045) (0.076) (0.016) (0.002)  (0.024) (0.013)
Other conflict fatalities —0.002**  —0.009"*  —0.014 —0.003*"*  —0.030 0.001  —0.006 0.000 0.000
(0.001) (0.004) (0.018) (0.001) (0.100)  (0.001) (0.009)  (0.000) (0.000)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.584 0.325 0.542 0.415 0.490 0.531 0.579 0.622

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and
distance variables. * significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for
the variables in a particular model.

Table A9. Effects of severity of conflict within 20km of EA on planted area for

commodities.
Total area Millet Cassava Groundnut  Rice Maize Yam  Sorghum Beans/Cowpea
(1) 2 (3) (4) (5) (6) (M) (8) 9)

Boko Haram severity 0.007 0.048 2.269 0.012 —0.017  0.008 —0.010 —0.013** 0.009

(0.006) (0.076) (3.651) (0.010) (0.141) (0.016) (0.014)  (0.006) (0.010)
Farmer-herder severity 0.046™* 0.624 0.002 0.376 —0.077  0.044 0.013  —0.065** —0.010

(0.020) (0.408) (0.048) (0.384) (0.137)  (0.039) (0.017)  (0.026) (0.037)
State militia severity —0.018*** —0.674 0.281 1.691 —0.049 —0.011  0.039 —0.294 —0.138"**

(0.006) (0.437) (0.918) (1.645) (0.162) (0.012) (0.127)  (0.290) (0.037)
Law enforcement severity 0.153* —1.041"*  —0.062 —0.051 0.611 0.125 0.002 0.588 —1.322%**

(0.077) (0.199) (0.183) (0.774) (1.558) (0.180) (0.037)  (0.477) (0.206)
Other conflict severity —0.018 —0.007 —0.290 —0.023 0.019 -0.002 0.005 0.010 0.001

(0.015) (0.020) (0.207) (0.021) (0.776)  (0.023) (0.044)  (0.012) (0.014)
Household controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 7,454 1,983 1,390 924 739 3,033 1,883 3,143 2,333
Adjusted R? 0.809 0.583 0.343 0.539 0.414 0.491 0.530 0.578 0.623

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household controls include: age of household head,
female headed household dummy, household size, household plot size, distance from household to plot and other EA-level climatic and
distance variables. * significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show singular values for
the variables in a particular model.
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Table A10. Effects of conflicts within 10km of EA on livestock holding.

All livestock Poultry  Cattle Large ruminant  Small ruminant

(1) 2 (3) (4) (5)
Boko Haram incidents 0.740 —0.159 —1.035 —1.084 1.983
(3.803) (1.018)  (1.037) (1.051) (3.318)
Farmer-herder incidents —1.132 —2.170  —0.651 —0.552 1.590
(5.882) (4.043)  (1.048) (0.793) (4.130)
State militia incidents —1.925 —0.519 —0.110 —0.308 —1.098
(3.649) (1.483)  (0.668) (0.766) (3.217)
Law enforcement incidents 7.395 0.558 —1.123 —0.737 7.575
(9.212) (2.766)  (1.946) (1.230) (9.034)
Other conflicts incidents —0.332 0.070  —0.505 —0.359 —0.044
(1.316) (0.606)  (0.889) (0.620) (0.915)
Household fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes
Observations 7,620 7,620 6,877 7,620 7,620
Adjusted R? 0.443 0.125 0.488 0.510 0.453

Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household
controls include: age of household head, female headed household dummy, household size, household
plot size, distance from household to plot and other EA-level climatic and distance variables. *
significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show
singular values for the variables in a particular model.
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Table A11. Effects of fatalities from conflicts within 10km of EA on livestock holding.

All livestock  Poultry  Cattle Large ruminant  Small ruminant
1) (2 3) (4) (5)
Boko Haram fatalities 0.113 0.020 —0.032 —0.030 0.122
(0.129) (0.049)  (0.056) (0.050) (0.101)
Farmer-herder fatalities 0.394 0.022 0.136 0.125 0.247
(0.468) (0.206)  (0.177) (0.164) (0.319)
State militia fatalities —0.038 —0.024 —0.057 —0.059 0.045
(0.243) (0.084) (0.092) (0.090) (0.202)
Law enforcement fatalities 0.525 —0.160  0.113 0.107 0.577
(0.806) (0.158)  (0.158) (0.148) (0.684)
Other conflict fatalities —0.219 0.138  —0.270 —0.227 —0.130
(0.478) (0.181)  (0.399) (0.325) (0.268)
Household controls Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes
Observations 7,620 7,620 6,877 7,620 7,620
Adjusted R? 0.443 0.125 0.488 0.510 0.453
Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household

controls include: age of household head, female headed household dummy, household size, household
plot size, distance from household to plot and other EA-level climatic and distance variables. *
significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show
singular values for the variables in a particular model.

Table A12. Effects of severity of conflict within 10km of EA on livestock holding.

All livestock Poultry Cattle Large ruminant Small ruminant
(1) () () (4) ®)
Boko Haram severity 0.962 —0.014 —-0.078 —0.070 1.046
(1.155) (0.246)  (0.193) (0.168) (1.094)
Farmer-herder severity 2.925 0.090 0.398 0.329 2.506
(3.263) (0.648)  (0.568) (0.480) (3.149)
State militia severity —0.982 0.075  —0.108 —0.101 —0.956
(1.323) (0.105)  (0.148) (0.140) (1.288)
Law enforcement severity 17.310 —1.056  1.064 0.995 17.372
(21.122)  (1.551) (1.441) (1.368) (20.454)
Other conflict severity —3.443 0.388  —0.545 —0.468 —3.363
(4.709) (0.812)  (0.988) (0.817) (4.446)
Household controls Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
LGA-specific time trends Yes Yes Yes Yes Yes
Observations 7,620 7,620 6,877 7,620 7,620
Adjusted R? 0.443 0.125 0.488 0.509 0.453
Notes: Robust standard errors clustered at the EA level are reported in parenthesis. Household

controls include: age of household head, female headed household dummy, household size, household
plot size, distance from household to plot and other EA-level climatic and distance variables. *
significant at 10%, ** significant at 5%, *** significant at 1%.Variables with no coefficients show

singular values for the variables in a particular model.
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Table A13. Sensitivity of estimated effects of conflict measures to unobserved
confounders

Total area  Millet  Cassava Groundnut  Rice Maize Yam  Sorghum Beans
©5) &) (3) ) (5) (6) (7) (8) €)
Boko Haram incidents Est - 0.208"** - - - - - - -
R pix - 0.00% - - - - - - -
RVy—y - 1.50% - - - - - - -
Farmer-herder incidents Est - 0.312%** - 0.175* - - - - -
R pix - 0.00% - 0.1% - - - - -
RVy—y - 1.50% - 3.6% - - - - -
State militia conflict Est —0.124**  0.316** - - - —0.049* - —0.187** —0.150*
R%’~D|X 0.10% 0.00% - - - 0.2% - 0.00% 0.00%
RV, 2.60% 1.00% - - - 4.10% - 1.00% 1.10%
Law enforcement Est - - - - 1.129**  0.247** 0.815*** 0.451**
RS pix - - - - 1.10%  0.00% - 0.00% 0.00%
RV - - - - 10.00%  4.20% - 1.50% 1.90%
Other conflict incidents Est - - - - - - - —0.060*** —0.094*
R%’ND|X - - - - - - - 0.00% 0.00%
RV, - - - - - - - 1.10% 2.1%

Notes:
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