MICHIGAN STATE
' UNIVERSITY

Agricultural Policy Research in Africa

HOW CONFLICTS AFFECT LAND EXPANSION
BY SMALLHOLDER FARMERS: EVIDENCE

FROM NIGERIA

Adesoji Adelaja, Justin George, Thomas Jayne, Milu Muyanga, Titus Awokuse, Adebayo Aromolaran and Lenis

Saweda O. Liverpool-Tasie



ACKNOWIEAGEMENTS....ciiiiiiiiiiciiecsessssssssssssssssssssssssssssssssssssssssssssssnnssmssmmssmmssmsssssssssssnssnsssnssnnnnnsnnssnsnnnnns 4

ACITONYIMS ......cceeeceeeeeeeee e e sr s s sresreseeeeeeeeeeessessessssasssssssssssssssssssssssssssnnssmmsmmmsmmmsmssssmsssssssssssssssssseesseessneenenes 5
EXECULIVE SUMIMAIY ..iueeieiiiiisssssmnnssnssssssmmsssnsssssssmmss s sassssssss s s s e e s e s mm s s e £ e e s a AR R R R E AR R AR ammRR R ER R AR mmnnnnRRRRES 6
ST o L 6
B I L2 ge T LU T 1o T 7
2 Understanding the impacts of armed conflict on agriculture...........cccciiiiiienness .. 10
B0 0 Tet=Y o 8 F= 1 I8 {621 0 0 U= o) o [« 16
4 EMPIrical frameEWOrK.......ccccicciirsissssssssssssssssssssssmmssmmmmmmsmmmmmmmssnnnnssss s s s s s s s s s s s s s s s eesseesesssesssessessssssssssns 19

AT DBIA L 19

4.2 EMPINCAlI MO ..ot 21
LS =g 011 Loz LI =T UL 22

5.1 Effects of conflict intensity on the probability of transitioning from SHFs to larger sizes ... 22

5.2 Effects of conflict intensity on how SHFs’ transition is accomplished.............ccccccovvveenne. 24

5.3 Differential effects of conflict: Kaduna versus Ogun States...........cccovvveiiiiiiiiiiciiiiee, 24
6 Conclusions and policy recommendations.........ccceeeeeememmmmmmmmmmrerrrrrr e e e essssssssssssssssses 29
/Y0 o 7= Vo 31
L= (=T = o= 33
=T Lo = 36
Tables

Table 6.1 Armed conflict incidents and casualties in Nigeria, 1997-2018 ........cccccoovveiiiinenne 10

Table 6.2 Armed conflict incidents in Kaduna and Ogun states by group, 1997-2018 .......... 11

Table 6.3 Armed conflict incidents in Kaduna and Ogun states by type of violence,

RS2l TSP P PRSI 11
Table 6.4 Armed conflicts in Kaduna and Ogun states by subtype of violence,

B2 TSRS 14
Table 6.5 SUMMANY STATISTICS ...oioiiiiiieee e e e aeeeeee s 20
Table 6.6 Effect of conflict intensity on transition from smallholder to

MEdiUM/IArge-SCalE fTAIMNING ...veiiiiiei ittt eneee s 22
Table 6.7 Effect of conflict intensity on reasons for transitions ..............vvvvvviiiiiiiiiiiiiiiiiiiie, 23

Table 6.8 Effect of conflict intensity on transition from smallholder to

medium/large-scale farming DY STAES ......vviiiiiiii 25
Table 6.9 Effect of conflict intensity on farm-led transitions by states...........cccceceeeeiiiiiiinnnnn. 26
Table 6.10 Effect of conflict intensity on non-farm-led transitions by states ...........cccccceveeen. 27
Table A1 Effect of conflict intensity on smallholder farming ..., 31

Working Paper 047 | November 2020




Table A2 Effect of conflict intensity on medium-holder farming .........ccccovvvveiiiiiin, 32

Figures
6.1 Armed conflict incidents in Nigeria, 1997-2018 .........oiiiiiiiii e 12
6.2 Armed conflict incidents in Kaduna and Ogun states, 1997-2018 ........cccccovveviiiieennnne. 12
6.3 Fatalities from armed conflicts in Nigeria, 1997-2018 ... 13
6.4 Fatalities from armed conflicts in Kaduna and Ogun states, Nigeria, 1997-2018............. 13

Working Paper 047 | November 2020




Funding for this research is provided by Agricultural Policy Research in Africa (APRA); a five-year research
programme consortium funded by the Foreign, Commonwealth & Development Office (FCDO). The programme,
which is based at the Institute of Development Studies (IDS) (www.ids.ac.uk), builds on more than a decade of
research and policy engagement work by the Future Agricultures Consortium (www.future-agricultures.org). This
work also benefitted from financial support from Guiding Investments in Sustainable Agricultural Intensification
in Africa — funded by the Bill and Melinda Gates Foundation, and the Feed the Future Nigeria Agricultural Policy
Project funded by the United States Agency for International Development-Nigeria. The goal is to build on more
than a decade of research and policy engagement work by the Future Agricultures Consortium. We are grateful for
this generous support and we thank the paper’s reviewers for their valuable inputs.

Adesoji Adelaja is the John A. Hannah Distinguished Professor in Land Policy in the Department of Agricultural,
Food and Resource Economics (AFRE) at the College of Agriculture and Natural Resources, Michigan State
University (MSU). Justin George is an assistant professor at AFRE. Thomas Jayne is a foundation professor at
AFRE. Abiodun E. Obayelu is a senior lecturer at the Department of Agricultural Economics & Farm Management,
Federal University of Agriculture, Abeokuta, Nigeria. Milu Muyanga is an assistant professor at AFRE. Titus Awokuse
is Professor and Chair of AFRE. Adebayo B. Aromolaran is a professor of Agricultural Economics and Dean of
the Faculty of Agriculture, Adekunle Ajasin University, Ondo State, Nigeria. Lenis Saweda O. Liverpool-Tasie is
an associate professor at AFRE. Adebayo Aromolaran is a professor and Dean of the Faculty of Agriculture, at
Adekunle Ajasin University, Akungba-Akoko.

This working paper is funded with UK aid from the UK government (Foreign, Commonwealth & Development Office

— FCDO, formerly DFID). The opinions are the authors and do not necessarily reflect the views or policies of IDS or
the UK government.

Working Paper 047 | November 2020



ACLED Armed Conflict Location and Event Data

APRA Agricultural Policy Research in Africa
BAY Borno, Adamawa and Yobe

BH Boko Haram

CPI casualties per incident

FH Fulani herdsmen

IDP internally-displaced person

IDS Institute of Development Studies
LCF large commercial farm

LGA local government area

MSF medium-sized farm

PRIO Peace Research Institute of Oslo
SHF smallholder farmer

SME small and medium-sized enterprise

Working Paper 047 | November 2020




The expansion of smallholder farms into larger farm sizes is a key strategy for growing agriculture in sub-Saharan
Africa. This strategy could simultaneously expand farm incomes while addressing poverty since the majority of
farms in sub-Saharan Africa are smallholder farms. While research has documented the adverse role of conflicts
on agricultural production and the implications for land use, there is limited existing research on the possible role of
conflicts in stymying the ability of smallholder farmers to transition into larger-scale farming. Specifically, evidence
is lacking on the impacts of conflicts in areas that are not directly within active conflict zones.

In this paper, we investigate the impacts of conflict on the ability of smallholder farmers (SHFs) to transition to
larger scales in two regions that are not in a traditional conflict zone. To guide our empirical analysis, we develop
a household utility maximisation model to explain choices made by farm households in response to conflict.
Conflict types examined include riots, demonstrations, battles, farmer—herder conflicts, and terrorist attacks, but
we use associated fatalities as a single standard conflict intensity measure. The use of the database obtained by
Agricultural Policy Research in Africa (APRA) allowed us to observe the impact of conflict intensity on agriculture in
the Kaduna and Ogun states of Nigeria, two regions that are not in a traditional conflict zone.

We find that increased conflict intensity reduces the likelihood of farmers expanding from small to larger land-
holdings, with a more detrimental effect on the ability to engage in farm-led, vis-a-vis non-farm-led, expansion
supported by off-farm activities. This suggests that conflicts are not only detrimental to agricultural production in
nearby non-conflict zones, but they also diminish the ability of smallholder farmers to scale up. We also find that
droughts negatively impact on farm transition, also with more detrimental effects on the probability of farm-based,
vis-a-vis, non-farm-based transition. This finding suggests that drought effects include limits on the expansion
of smallholder farms. We further find that education, assets, and off-farm income opportunities aid the transition
of SHFs to larger-scale farming. This highlights the possible roles of resilience factors in mitigating the effects of
shocks.

Given the findings summarised above, our study highlights the need for policymakers to be concerned about the
detrimental effects of conflict on the abilities of farmers to scale up their operations, even beyond areas known
to be major active conflict zones. We therefore recommend that policymakers consider the roles of conflicts in
designing policies and programmes aiming to improve the ability of farmers to transition from small to medium/
large-scale farming.

Keywords: conflicts, smallholder farmers, farm expansion, APRA, fatalities, Kaduna, Ogun, Nigeria.
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The term ‘smallholder farmers’ (SHFs) refers to farmers
operating small land parcels.” About 41 million of the
total of 51 million farms in Africa (80 per cent) are SHFs
operating less than two hectares (ha) (Lowder, Skoet
and Raney 2016).2 While these SHFs only produce 30
per cent of Africa’s total agricultural output (Herrero
et al. 2017), their products are mainly for subsistence
(home use) and domestic (in-country) consumption.
Therefore, SHFs play an important role in Africa’s food
security. The fact that SHF households represent about
70 per cent of Africa’s total population further suggests
that they are key to poverty alleviation in many countries
(ibid.).

Given their large population and low-income status, it
is hard to imagine how poverty and food insecurity can
be substantially reduced in Africa without transforming
SHFs in one form or another. Indeed, there are two
key options to simultaneously address poverty,
increase  agricultural-based employment, improve
food security, and mitigate the security implications
of underemployment in rural areas where most SHFs
live in Africa (see AGRA 2017). Option 1 is to improve
the productivity of SHFs and better connect them to
the growing number of larger producers and small
to medium enterprises (SMEs) along the value chain,
thereby improving their incomes and employment
capacity. With mixed cropping, SHFs already show
impressive capacity to create jobs (FAO and OECD
2014). Option 2 is for SHFs to transition into larger-
scale farmers who are already (a) growing in number, (b)
better connected to market opportunities, (c) showing
significant downstream and upstream impacts on the
entire food value chain, and (d) showing huge multiplier
effects on the overall economy (Hazell 2017).

Regarding option 1, the number of SHFs is increasing
in most countries (Djurfeldt, Aryeetey and Isinika 2011).
However, a Nigerian study by Muyanga et al. (2019),
shows that only 6 per cent of farms which started off
small were able to transition to medium-sized farms
(MSFs) in three decades. Those not able to transition
must improve efficiency and productivity and employ
more people in order to help move people out of poverty
and food insecurity. How far the productivity and
efficiency of SHFs can increase without expanding their
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farmland base is an important policy-related question.

Regarding option 2, several issues arise. First, because
the MSFs and large commercial farms (LCFs) that
the SHFs can aspire to grow into are typically more
mechanised and use less labour-intensive technologies,
it is unclear whether the employment benefits from
having fewer but larger farms will outweigh those of
having many smaller farms. Second, if indeed many
SHFs are displaced as MSFs grow in number, how
would they now be employed and would this create
even more poverty? Third, given the myriad of existing
obstacles to their transition, how easy will it be to
scale up SHFs? These policy and strategy options can
only be optimally balanced if quality evidence-based
information exists on the plight of SHFs in Africa.

The rapidly growing middle class and recent
urbanisation trends in many parts of Africa present new
opportunities to pursue the two strategy options above
simultaneously. With these trends, the demand for
processed foods, meats, fruits, vegetables, and similar
products, which many SHFs do not currently actively
produce, is growing rapidly (Reardon et al. 2014).
Because these products are now largely imported, the
economies of many African countries face extra foreign
exchange burdens (Shaban 2017). With appropriate
policies and programmes, SHFs can be aided to either
take advantage of these opportunities at their current
scale or at their scaled-up levels. Recent evidence of
changing land ownership structures in sub-Saharan
Africa and of a growing number of MSFs (Chamberlin,
Jayne and Headey 2014; Jayne, Meyer and Traub
2014) further suggests that scaling up SHFs is indeed
possible.

Farmers with the capacity to scale up and benefit
from being larger must overcome various obstacles to
their expansion. Many studies have documented the
constraints that mitigate the ability of SHFs to expand
their land base (AGRA 2017; Graeub et al. 2016; FAO
2011).24 However, in the literature, limited attention
has been devoted to the roles of conflicts as barriers
to the scale-up of SHF land-holdings. In the existing
literature, conflicts have been shown to be detrimental
to agricultural production, as they affect cropping



practices (Bozzoli and Brlck 2009) and reduce
agricultural productivity and the outputs of specific
crops (Adelaja and George 2019a). This is partly
because conflicts constrain access to labour (Kondylis
2010) and optimal land use and allocation choices
(Adelaja and George 2019b), while adversely affecting
the optimal investment choices of farmers (Arias,
Ibafiez and Zambrano 2018). Anecdotal evidence also
suggests that product and input markets are adversely
affected, as conflicts reduce access to farm inputs and
reduce market opportunities and raise product prices
(Awodola and Oboshi 2015). Evidence is also growing
that climate-related factors exacerbate the challenges
emanating from conflict, thereby adversely affecting
agriculture independently (Niles and Salerno 2018;
Moore, Baldos and Hertel 2017). Improved evidence on
the detrimental effect of conflict on the ability of SHFs to
scale up is therefore needed.

The human displacement effects of conflicts are
often quite visible, especially where conflict has been
persistent for longer periods and involves significant
human casualties (Haar and Leeuwen 2019). In many
conflict zones, farmers have to migrate and become
internally-displaced persons (IDPs) or refugees (UNHCR
2018). There is growing evidence that conflicts result
in increased demand for land, even in distant places,
as IDPs seek to resettle and regain their livelihoods
(Haar and Leeuwen 2019). That is, the impacts of
conflict can be palpable beyond the immediate conflict
zones. Therefore, one expects that conflicts are added
barriers to the scale-up of SHFs, even in places that are
distant from a major conflict zone. This highlights the
importance of understanding how conflict impacts on
the ability of SHFs to scale up beyond conflict zones.

Nigeria is a perfect laboratory to explore the added
burdens facing SHFs in expanding their land-bases.
The ongoing Boko Haram (BH) insurgency in the
northeast states of Borno, Adamawa, Yobe, Bauchi,
Gombe, and Taraba resulted in over 2.5 million IDPs
and over 300,000 international refugees in Chad, Niger,
and Cameroon (UNHCR 2018). Some of these IDPs are
now residents of formal and informal IDP camps across
the north while others have moved to and established
more permanent residency in places such as Abuja,
Kaduna State, and Kano State. More recently, these
destination places have also experienced increased
pastoral violence, as Fulani herdsmen (FHs), who
historically only grazed their animals seasonally in the
Middle Belt and Southern Nigeria, are increasingly
grazing at these destinations and for longer periods of
time. In addition, Northern Nigeria, including Kaduna
State, has experienced growing drought incidents as

a result of climate change. It has also experienced
growing incidents of many forms of violence.

The recently completed APRA survey for Nigeria
provides a rare opportunity to obtain answers to
fundamental policy questions on critical impediments
to the transition from SHFs to MSFs and LCFs.
Survey questions yielded information on key standard
exogenous factors (variables) which can shape farm
production, profitability, and land-use decisions.
The section of the survey which focused on farmers
who made the transition to larger-scale farming is an
upgrade over many conventional data sets, as it allows
deeper exploration of the roles of various factors in the
process of transitioning to larger-scale farming. For
example, the roles of conflict-related variables, climate
factors, assets, historical land tenure factors, and farm
management factors in facilitating the scale-up of
farming activities can be discerned through statistical
analysis. Results from such analysis are useful in
determining which factors can be shaped through
policy to enable households to expand the scales of
their operations.

The APRA survey covered Kaduna State (in the
northwest of Nigeria) and Ogun State (in the southwest
of Nigeria). Although the bulk of the BH attacks were
in the northeast of Nigeria, Kaduna State experienced
several direct attacks from BH (ACLED 2019). Kaduna
State also experienced spillover effects of BH’s direct
attacks in the northeast in terms of an increase in
numbers of IDPs, and possibly through impacts on
input and product markets, as well as interstate trade.
Kaduna State farmers also faced instances of FH
conflicts resulting from transhumance. Therefore, data
from Kaduna allows deeper analysis of the possible
effects of conflict in an area that is not an active conflict
zone like the northeast. In Ogun State’s case, BH’s
presence was not significant, but other minor conflicts
occurred. Because the APRA survey data is geocoded,
it can be spatially joined with Armed Conflict Location
and Event Data (ACLED) to accurately measure the
exposure of each farm household to conflict-related
events. Similar analysis is possible for other forms of
extraneous shocks (e.g. climate-related factors).

In this study, we examine the effects of conflict on the
ability of SHFs to expand their operations. Our conflict
incidents range from the more extreme and lethal ones
such as terrorist attacks, pastoral violence, and other
battles, to the less lethal ones such as protest and
riots. Since we base our study on data from Kaduna
and Ogun states, two very different states in terms of
conflict exposure by type, we standardise our measure
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of conflict exposure by focusing on fatalities from
conflicts as the indicator of conflict intensity.> We also
explain the roles of control variables such as climate-
related factors (e.g. precipitation, temperature, and
droughts) and factors reflecting farm and household
structures (e.g. education, inheritance, off-farm income,
and assets).

The rest of this paper is organised as follows. In Section
2, we explain the APRA data from Kaduna and Ogun
states on conflict and other hypothesised exogenous
factors, and review the literature on the relationships
between conflict and agriculture, land, and other factors
important to farm households. We then briefly explore
the implication of existing research for the scale-up of
farmers. In Section 3, we present a conceptual model to
explain the roles of conflict shocks in farmers’ decisions
to expand their operations. In that section, we also
present our main research questions or hypotheses: (1)
‘How does conflict affect the transition potential from
SHF to larger operations’, and (2) ‘How does conflict
affect whether the transition is farm-led (funded through
farm operations) or non-farm-led?’ (funded through
off-farm activities). In Section 4, we describe Kaduna
and Ogun states, our research venues; the nature of
the data;® our various control factors; and our empirical
framework. In Section 5, we present and explain our
main empirical results. Our conclusions and policy
recommendations appear in Section 6.
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We define armed conflict as a state of open, often
prolonged fighting, battle or war, arising from
disagreement or disharmony between persons, groups
or ideas, where physical force is used to resolve
competing claims or interests. While a violent conflict
may involve only non-state actors, often, the term refers
to violence involving at least one government. Conflicts
range from civil unrest (e.g. rioting or protesting) to more
lethal and complex forms (e.g. group violence, remote
violence, civil wars and terrorist attacks).

From 1997 to 2018, ACLED (2019) reports 13,339
incidents of violent conflicts for Nigeria; 2,962 for the

northeastern states of Borno, Adamawa and Yobe
(BAY states), the three primary states at the centre of
Boko Haram attacks; 543 incidents for Kaduna State
and 236 incidents for Ogun State (see Table 6.1).
The corresponding casualties are 67,361 (5.04 per
incident), 30,359 (10.25 per incident), 5,738 (10.57 per
incident), and 333 (1.41 per incident) respectively (see
Table 6.1). Kaduna State is not located in the northeast,
which houses the BAY states. However, the intensity
of its exposure to conflict, measured by casualties per
incident (10.57), surpasses the national average (5.04)
and the average for the BAY states (10.25).

Table 6.1 Armed conflict incidents and casualties in Nigeria, 1997-2018

1997 144 1 3 3 481 0 1
1998 155 7 6 3 1305 46 52 0
1999 205 5 10 7 1804 14 133 56
2000 169 9 24 3 3348 34 1904 3
2001 120 16 4 9 2196 50 21 24
2002 163 11 5 2 1155 70 250 10
2003 207 18 2 3 977 104 17 1
2004 277 19 4 1 2389 53 0 2
2005 198 6 2 8 108 4 4 12
2006 120 9 0 7 126 24 0 7
2007 200 14 1 1 335 18 0 0
2008 209 9 3 7 1002 29 2

2009 228 23 9 4 2219 819 3 25
2010 482 40 8 11 1912 44 20 12
2011 347 126 42 0 2481 544 1323 0
2012 923 301 63 17 2980 1241 270 12
2013 1,052 | 288 41 29 4721 2887 150 14
2014 1,513 | 406 63 32 11538 | 7565 537 10
2015 1,674 | 448 49 22 10933 | 8602 432 8
2016 1,406 | 331 58 24 4884 2871 200 98
2017 1,636 | 445 61 23 4850 3103 126 16
2018 1,911 430 85 25 5617 2237 293 12
TOTAL 13,339 | 2,962 236 543 67361 | 30359 5738 333

Source: ACLED (2019).
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In addition to sporadic BH attacks, Kaduna has been
the venue of various violent uprisings, including ethnic,
communal, religious and pastoral clashes (see Table
6.2). In contrast, Ogun State in the southwest region
of Nigeria experienced relatively fewer conflict incidents
and fatalities between 1997 and 2018. Furthermore,
the main types of armed conflict in Ogun State were
protests and riots, which can be considered as low-
grade incidents. While Kaduna featured higher levels of
FH, BH and military violence, the incidences were much
lower in Ogun State. Note also the virtual absence of
Christian and Muslim militia and Boko Haram violence
in Ogun State.

Kaduna State, vis-a-vis Ogun State.

Figure 6.1 provides information on the trajectories
of violent conflicts in Nigeria, compared to the BAY
states and Kaduna and Ogun states. Violent conflict
increased in all locations, but the magnitude and rate of
the increase in the nation and the BAY states outpaced
Kaduna and Ogun states. Figure 6.2 compares the
numbers for Kaduna and Ogun states. In Kaduna State,
violent conflict started to spike in 2010, compared with
Ogun State where it started to spike in 2011. By 2018,
the number of incidents in Kaduna State was almost
triple that of Ogun. Figures 6.3 and 6.4 further illustrate

Table 6.2 Armed conflict incidents in Kaduna and Ogun states by group, 1997-2018

Fulani ethnic militia (Nigeria) 74 9
Boko Haram 28 0
Military forces and police 61 12
Unidentified armed group (Nigeria) 95 35
Protesters (Nigeria) 109 75
Rioters (Nigeria) 64 42
Christian militia (Nigeria) 13 0
Muslim militia (Nigeria) 8 0
Others 30 15
TOTAL 482 188

Source: ACLED (2019).

Table 6.3 provides further illustration of the types of
armed conflict occurring in Kaduna and Ogun states.
For every category of conflict, Ogun State experienced
much fewer incidents of violence than Kaduna State.
However, percentage-wise, Ogun State was more
exposed to protests and riots while Kaduna State was
exposed to more battles, pastoral violence, explosions
(remote violence), and violence against civilians.” These
explain the relatively higher numbers of casualties in

the greater degree of fatality in Kaduna State, vis-a-vis
Ogun, while Table 6.4 breaks down the nature of the
incidents in both states. Based on existing literature,
we expect that these conflicts adversely impacted
on agricultural production, outputs, efficiency, land-
use choices, and the agricultural crop mix. However,
whether or not they affect the abilities of SHFs to scale
up to larger scales is an empirical question, which this
paper seeks to address.®

Table 6.3 Armed conflict incidents in Kaduna and Ogun states by type of violence, 1997-2018

Battles 94 15.1 40 9.6
Explosions/remote violence 29 5.8 2 1.1
Protests 123 23.0 82 41.5
Riots 71 13.1 47 22.3
Strategic developments 22 3.7 4 2.1
Violence against civilians 208 39.2 61 23.4
Total 447 100% 236 100%

Source: ACLED (2019).
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Figure 6.1 Armed conflict incidents in Nigeria, 1997-2018
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Figure 6.2 Armed conflict incidents in Kaduna and Ogun states, 1997-2018
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Figure 6.3 Fatalities from armed conflicts in Nigeria, 1997-2018
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Figure 6.4 Fatalities from armed conflicts in Kaduna and Ogun states, Nigeria, 1997-2018
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Table 6.4 Armed conflicts in Kaduna and Ogun states by subtype of violence, 1997-2018

Abduction/forced disappearance 12 3
Agreement

Air/drone strike 0 0
Armed clash 93 40
Arrests 7 0
Attack 196 58
Change to group/activity 6 0
Disrupted weapons use S 0
Excessive force against protesters 5 4
Government regains territory 1 0
Headquarters or base established 1 0
Looting/property destruction 3 4
Mob violence 25 22
Other 1 0
Peaceful protest 110 7
Protest with intervention 8 1
Remote explosive/landmine/IED 16 2
Shelling/artillery/missile attack 1 0
Suicide bomb 12 0
Violent demonstration 46 28

Source: ACLED (2019).

In areas where armed conflicts are persistent, livelihoods
and food systems are significantly undermined, creating
a vicious cycle, which results in extended and severe
crises. While Kaduna State cannot be considered
a conflict zone in terms of Boko Haram, the greater
exposure to conflict, vis-a-vis Ogun State, suggests the
possibility of a more discernible impact on agriculture.
In other words, with respect to Nigeria, Ogun State
can be considered a control state in terms of Boko
Haram’s impact on agriculture, while Kaduna State can
be considered a medium-grade state, compared with
the BAY states.

The above figures and diagrams beg a number of
additional questions. First, since some forms of conflict
retard agriculture (see Adelaja and George 2019a),
did the type of conflict faced in Kaduna, which is not
in the high conflict BAY states of the northeast, affect
Kaduna’s agriculture? Second, has the type of conflict
faced in Ogun State, which is mostly related to riots
and protests, affected Ogun State’s agriculture?
Third, does the greater incidence and fatalities from
conflict in Kaduna State have different implications
for the progress of agriculture? That is, has Kaduna’s
agriculture suffered more than Ogun’s agriculture?
Finally, what implications do these have for the ability
of farms in each of the states to expand the bases of

their operations? These are among the questions that
motivate this studly.

One cannot effectively explain the role of conflict
in the ability of farmers to expand the scales of their
operations without considering other explanatory or
control factors. Examples that are particularly relevant
in the context of Nigeria are droughts, natural disasters,
and precipitation. According to the Global Report on
Food Crises (FSIN 2018), these climate-related factors
were the main drivers of food insecurity in half of the
food crises of 2017.

Droughts are one of the main natural causes of
agricultural, economic, and environmental change
(Burton, Kates and White 1993; Wilhite and Glantz
1985). Droughts are also the main drivers of conflict. In
the northeast, Lake Chad receded by over 80 per cent,
adversely affecting the livelihood of farmers in the BAY
states. Between 1978 and 2008 in Northern Nigeria,
the annual average number of rainy days dropped from
150 to 120, over 350,000 square metres of an already
arid region turned desert-like, and desertification
progressed at the rate of 0.6 km per year (Federal
Ministry of Environment 2012). In most states in
Northern Nigeria, 50 to 75 per cent of land areas have
become desert-like (International Crisis Group 2017).
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Hence, we expect that Kaduna State is more exposed
to drought than Ogun State.

With respect to natural disasters, Kaduna State
experienced only one flood each in of 2003, 2009,
2012, and 2015, and a storm in 2016, but Ogun State
experienced only one flood in 2001, three floods in
2007, and one flood in 2018 (CRED 2016). The total
deaths from these natural disasters were 460 in Kaduna
State and 192 in Ogun State. The highest number of
deaths in Kaduna State was in 2012 (363) while the
highest in Ogun State was in 2018, which was 101
deaths. These relatively rare occurrences, however,
tend to affect a large number of people. For example,
according to CRED (2016), the five incidents in Kaduna
State affected 7,462,287 people while Ogun State’s five
incidents affected 72,872 people. Apparently, Kaduna
State’s incidents resulted in far more deaths and
affected far more people.
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If a farm household becomes exposed to conflict, its
operations can be affected in a number of ways (see
Adelaja and George 2019a, 2019b). First, as a result
of possible human casualties, injuries, and disabilities,
labour supply and quality may be reduced. Deaths,
especially of the farm operator, can throw the family
into disarray, thereby reducing family labour effort (see
Adelaja and George 2019a). Injuries and disabilities
can also result in reduced family effort while available
hired labour can become scarce (ibid.). Furthermore,
fears about possible recurrent events may encourage
household members to stay close to home and not
farm distant plots (Adelaja and George 2019b). The
overall reduction in labour input may result in reduced
production, land demand, and the desire to expand the
farm’s operations.

Second, depending on the nature of the conflict and
how much destruction it causes, an affected farm
household may abandon its operation and escape to
other communities, thereby idling their land (ibid.). On
the other hand, farmers who decide to stay may have
access to more land from free transfers from friends
and relatives who flee. Third, farmers who later return
to their fields may meet with hostile conditions which
prevent them from readily resuming normal farming
operations. For example, ownership can become more
contestable. Fourth, the rental price of land should fall.

Fifth, the impacts on cropping patterns should favour
crops that are easier to manage and that meet
subsistence needs, especially if input and output
markets are adversely affected. Crops such as Cassava
are easier to manage and can be left unattended for a
while. Chauveau and Richards (2008) showed that such
crops are more popular in conflict zones. Ultimately,
conflict is expected to reduce the demand for land and,
consequently, the desire to expand farmland use.

To further explore how a conflict-related shock may
impact on the demand for land expansion, consider the
case of a farm household with a planning horizon of ¢ =
0, 1, ..., T. Note that T is the perceived terminal period.
Following Adelaja and George (2019b), we represent
the household’s utility function as:

U(Zt; bt) = gzgyu(Zt) + VT+1a(bt+1); (D

where Z, is goods consumed by the household, v is
a discount factor, b is household assets (including
savings), and a is the rate of return from such assets.
Assume the following farm household production
function that is continuous, concave, and increasing in
input arguments:

Qe = QL A €r) )

where Q, L, and A4, are output produced, , labour used,
and land actively farmed in time period ¢, respectively.
Further assume that is an independently and identically
distributed vector of random variables representing
conflict- and climate-related shocks. Denote the full
income of the farmer as 1. We express the household’s
income constraint as the sum of farm profits and returns
from assets owned or operated. That is,

t
—wi L+ (14 )b, )

where, L respectively 4 is the labour endowment, P is
the land endowment, is the output price, and a, and w,
are the rental rate for land and the wage rate. Equation
3 can be expressed as:

I, =m,+ (1 +1)b,. “)

where 7, is the farm profit.
We assume that asset holdings, b , change over time

as a function of income (1) and consumption (C) as
follows:
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beyr =1 — C; (&)
From equations (4) and (5),
bt+1 = T[t + (1 + T')bt - Ct (6)

Based on equations 1to 6, V' (Q,b,¢,) is avalue function
for the household’s problem for the # period. V'is the
maximum expected present value of the utility derived
from periods ¢ to T. The latter is a dynamic equivalent
of the household’s indirect utility function. The optimal
choice of z, 4, and L, obtained by applying the implicit
function theorem to the following problem:

g, he = U +

t+1 (7)
YE (V (Qt+ 1 bt+ v Et))
subject to
Qi1 =f(Lp, Ay €p) (8)
And
bt+1 = (1 +T)bt + PQ - WLt 9)

Note that E (.) denotes expected value.

From the first order conditions for optimal input choice,
the input demand function is:

A= L(a,w,p, €) (10)

From equation 10, the actual land in production, 4,
is a function of the rental rate for land, the wage rate,
product prices, and conflict/climate-related shocks.
However, actual land in production can be lower than
total land owned/operated because the farmer can
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choose to idle some of the land. Furthermore, the
farm household may have access to free land or land
abandoned by neighbours and relatives. Therefore,

(11)

where 4 is the family’s ownership of land and A, is the
amount of land idled. Note that in equation (11), we
assume that no land is rented in or out and no land is
acquired or given away for free. However, equation 11
is easily adjusted to account for these possibilities.

Since 4 is purely fixed in the short term, 4, can be
represented as:

A= Ala,w,p,€) (12)

In the above, conflict-related shocks directly affect
production, but input prices can also be affected.
Conflict affects the demand for farmland mainly through
the effects on the price of land and directly through
e. Taking the derivative of 4, with respect to conflict
shocks, one obtains

oA _ Of da, of

= =, (13)
e da Oe e

The first term on the right side of equation 13 is the
change in land demand from lower land prices. As
land values drop due to farm abandonment, land
availability may increase for remaining households due
to temporary management arrangements, caretaking
opportunities, and free transfers. The second term is
the production shock from a conflict shock through
various inputs. The overall effect on farmland demand
depends on the signs and relative magnitudes of both
terms.

Now consider the fact that the decision of an SHF to
scale up to a larger scale is dependent on the nature
of his/her current land-holdings (4), vis-a-vis demand
(4). Equations 12 and 13 above relate to 4, not A.
Recall that the current land-holding of the farmers (4)
is related to land demand as follows: 4,=4-4,. For an
SHF, scale-up or transition to larger land size implies
that 4 >4 which requires that 4,<0. In essence, excess
demand for land (4,)=(-4,). Since in equation 12,




A,=A(a,w,p,¢), the same expression is valid for demand
for for 4,,except that the expected signs will be the
opposites. That is,

A =A'(a,w,p,€) (14)

where 4, =-4, where 4,<0 Therefore, equation 13 can
be modified as follows:

%z_[a_f da af]

de de (15

da de = Oe

The anticipated sign of the effect of conflict on idled
land is the opposite of the sign of the effect on excess
demand for land, keeping land-holdings constant.
Actual scale-up is, however, also a function of
affordability, profitability, and other factors.
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We mainly use three data sources: (1) the APRA
household-level survey for dataonagricultural outcomes,
(2) the Armed Conflict Location and Event Data Project
(ACLED) data set for data on armed conflict incidents
and (3) the Peace Research Institute of Oslo (PRIO)-
GRID data set for data on climate-related factors. The
APRA survey records geographic coordinates for all
households. Therefore, it was spatially joined with the
other two data sets for this analysis. The APRA data
set collects information on various household-level
agricultural outcomes. Designed to correct for the
under-representation of MSFs and LCFs in traditional
Living Standard Measurement Surveys, it covers 2,110
households, with 49 per cent of them operating more
than 5ha of land. It covers three local government areas
(LGAs) each, from both Ogun and Kaduna states,
representing both states equally (see Muyanga et al.
2019, for a detailed description of how the data were
collected). The data set includes a special module on
the ability of SHFs to transition to large scales. This
allows us to construct our main dependent variables.

Our main dependent variable is a household’s ability to
transition from small-scale farming to medium/large-
scale farming (whether a current MSF or LCF had
transitioned from being an SHF in the last five years).
Such transition happened to only about 6 per cent of
the SHFs in the sample over the past 30 years, but to
47 per cent of current MSFs (ibid.). Other dependent
variables include whether the transition was farm- or
non-farm-led, as well as the methods of land acquisition.
Each of these is coded as a binary variable to simplify
our empirical analysis.

Our main independent variable is the household’s
exposure to conflict, measured by the number of
fatalities that took place within predefined buffer zones
(2, 10, and 20km radius) around each household.
These variables were constructed using ACLED, which
provides data on armed conflict events and non-violent
protests in Africa and Asia by location (Raleigh et al.
2010). ACLED codes the actions of actors (such as
government, ethnic groups, active political organisation,
civilians, and militias), date of battle events, time
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precision, interaction type, number of fatalities, latitude,
and longitude. In terms of attack types, it covers violent
activities such as remote violence against civilians,
militia interaction, protests, riots, remote violence, and
battles. Regarding the conflict variables, the mean
counts for conflict incidents were 0.14 within 2km from
the farm, 3.58 within 10km from the farm, and 11.75
within 20km from the farm. The respective number of
casualties were 0.74, 17.28, and 45.45, suggesting
that on average, approximately about 5.15 casualties
per incident (CPl) happened within 2km, 4.83 CPI
happened within 10km, and 3.87 CPI happened within
20km. Note the diminishing casualty intensity with
distance (see Table 6.5). The latter can be explained on
the basis of the mix of conflicts in each state and the
concentration of more deadly conflicts in Kaduna State.

Our control variables include climate-related factors
(drought, temperature, and precipitation) and other
factors (e.g. education levels, land inherited, total asset
value, off-farm income levels, and migration status).
Data on the climate-related factors are extracted from
the PRIO-GRID version 2.0 data set (Tollefsen, Strand
and Buhaug 2012). The drought variable measures
the average proportion of the year the household’s
grid experienced drought conditions. This is obtained
by dividing the number of days the grid experienced
drought by the total number of days in a year. It is
constructed using the Standardised Precipitation-
Evapotranspiration Index (Begueria, Vicente-Serrano
and Angulo-Martinez 2010). The average precipitation
variable is the yearly total precipitation (in millimetres)
in the grid, based on monthly meteorological statistics
(Huffman et al. 2009). The average temperature
variable is the yearly mean temperature (in degrees
Celsius) in the grid, based on monthly meteorological
statistics from Global Historical Climatology Network/
Climate Anomaly Monitoring System, developed at
the Climate Prediction Center, National Oceanic and
Atmospheric Administration/National Weather Service
(Fan and van den Dool 2008). Other control factors
include whether or not the head of the household
had completed secondary education, the numbers of
hectares inherited, total asset values in thousands of
naira, whether or not the household recently migrated,

and net off-farm income.
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In Table 6.5, we present the summary statistics from
the various data sets that we used. The total number of
observations from the APRA data for Kaduna and Ogun
states are 1,045 and 1,065 respectively, for a total of
2,110. For the purpose of this study, we designate
SHFs as those with less than five hectares, MSFs as
those with five to 100 hectares, and LCFs as those with
greater than 100 hectares. Based on our demarcation
scheme, SMFs represent 51 per cent of the database
while MSFs represent 48.8 per cent (same percentages
in Kaduna and Ogun). Only one farm in the sample (.05
per cent) had over 100 hectares. Only 22 per cent of the
MSFs had transitioned from SHFs within the previous
ten years while 47 per cent had transitioned within the
past three decades (Muyanga et al. 2019). About 75
per cent of all farms had acquired their land through
inheritance, compared to 7.6 per cent through purchase
and 1 per cent from no-cost (free) transactions.

Only 10 per cent of the farms in the overall sample rent
their land from others. Only 15 per cent of farmers in the
overall sample had completed primary education, while
only 5 per cent had completed secondary education
(slightly greater in Ogun State). On average, the farmers
in our sample inherited 12.56 hectares (slightly greater
in Ogun State). The average value of assets was
N38,830 (much higher in Ogun State). The average net
off-farm income was N363,000 (N231,000 in Kaduna
and N295,000 in Ogun).

We estimate the impacts of exposure to pastoral
violence on an agricultural outcome variable by mainly
using the following logit model:

x'p
T, = —— (16)

!
1+ eXiB

where 1, represents the probability of transition from
small-scale farming to larger scales for household i.
X, represents the vector of all independent variables,
including the main independent variable measuring each
household’s exposure to armed conflicts. This variable is
measured as the total number of fatalities that happened
within a given radius of the individual’s location during
the one year preceding the interview date. We use 2,
10, and 20km radii measures to construct the buffer
zones. We also include multiple household-level control
variables which could potentially impact the outcome
variables, including education, land inherited, total
asset value, off-farm income, and migration status. We
implement the logit regressions by first pooling the data
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from both Ogun and Kaduna states and then treating
both states separately. All regressions are estimated
using standard errors clustered at the LGA level.




Table 6.6 presents our results for the effects of conflict
on our main dependent variable, the likelihood that a
current MSF or LCF had transitioned from being an
SHF within the previous five years. Because the specific

survey question asked in which year the transition
happened, we had some latitude in constructing this
transition or scale-up variable. However, we selected five
years to focus on more recent transitions and conflicts.
The dependent variable is a dummy variable for which
D=0 indicates a current SHF who did not transition into
an MSF or LCF while D=1 indicates a current MSF or
LCF which transitioned from being an SHF.

Table 6.6 Effect of conflict intensity on transition from smallholder to medium/large-scale

farming

Fatalities 0.034 0.054

(2km radius) (1.64) (2.64)

Fatalities -0.000 0.000

(10km radius) (-0.07) (0.09)

Fatalities -0.001*** -0.002***

(20km radius) (-3.18) (-2.58)

Completed secondary 1.321** 1.300"* 1.364**

education (2.97) (2.93) (2.89)

Land inherited -0.001** | -0.001*** -0.001***
(-2.87) (-3.07) (-3.42)

Asset value 0.010 0.010 0.009
(0.81) (0.79) (0.74)

Migration status 0.855"* 0.828** 0.911**
(2.75) (2.58) (3.06)

Net off-farm income 0.001** 0.001** 0.001**
(3.12) (2.97) (3.22)

Proportion of year in drought -19.155* | -18.819** -17.427
(-5.01) (-5.83) (-6.01)

Precipitation 0.000 -0.000 -0.000
0.21) (-0.27) (-0.31)

Temperature 0.165 0.216* 0.141*
(1.38) (1.77) (1.68)

Constant -2471% | 2,146 -2.099** | -6.002** -6.979** -4.976%*

(-14.63) | (-15.57) (-16.84) (-2.27) (-2.44) (-2.78)
N 1204 1204 1204 1204 1204 1204
Pseudo-R2 0.00174 | 0.00000205 | 0.00224 | 0.0914 0.0875 0.0924

Notes: ***, ** and * signify, respectively, statistical significance at the 1 per cent, 5 per cent, and 10 per cent levels.
Source: ACLED (2019) and Muyanga et al. (2019).
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The coefficients of the 2 and 10km conflict radii
variables are statistically insignificant. However, for
the 20km conflict radii variable, the coefficients are
statistically significant and negative at the 1 per cent
levels (-0.001 for model without controls and -0.002
for model with controls). That is, based on combined
data from Kaduna and Ogun states, only conflicts
occurring within 20km retard the probability of a larger
farm having transitioned from SHF. This result suggests
that it is the cumulative conflict in the broader area of a
farm that affects the decision of the farm household not
to expand its operation, not conflicts that occur in the
more immediate vicinity. For any given farm, the 20km
conflict count will clearly be larger than or equal to the

2 or 10km counts. These results may suggest that it is
the concern about the broader environment or area of
the farm that affects scale-up decisions.

As shown in Table 6.6, the drought variable, measured
by the proportion of year that the grid that the
household belongs to experienced drought, shows a
statistically significant and negative association with the
probability of a farm transitioning to a larger scale in the
three models it features in. However, the relevant one
is model 6, where at -17.427, the estimated coefficient
suggests that drought conditions can impede the
scaling up process for farmers. The temperature variable
is statistically significant and positive at the 10 per cent

Table 6.7 Effect of conflict intensity on reasons for transitions

Fatalities 0.053"** 0.038*
(2km radius) ©2.71) (1.91)
Fatalities -0.000 0.001
(10km radius) (-0.05) (1.21)
Fatalities -0.003*** -0.001
(20km radius) (-2.70) (-0.54)
Completed 1.072** 1.053** 1.116** 1.950*** 1.929** 1.965"**
secondary
education (2.08) (2.01) (2.08) (5.54) (56.77) (5.61)
Land inherited | -0.001** -0.001*** -0.001*** -0.000 -0.000 -0.000
(-2.42) (-2.59) (-2.71) (-0.32) (-0.33) (-0.35)
Asset value 0.008 0.008 0.007 0.007* 0.007* 0.007*
(1.00) (0.98) (0.91) (1.89) (1.89) (1.72)
Migration 0.961* 0.933* 1.006™** 0.061 0.043 0.079
status
3.19) (3.04) (3.46) 0.12) (0.08) (0.15)
Net off-farm 0.000** 0.000** 0.000*** 0.001 0.001 0.001
income
(2.48) (2.29) (3.04) (1.54) (1.55) (1.42)
Proportion -17.489* -17.092** -15.664** -19.207* -19.065* -18.509*
of year in (-6.11) (-7.55) (-10.44) (-3.12) (-3.38) (-3.28)
drought
Precipitation 0.001 0.000 0.000 -0.002** -0.002* -0.002***
(1.13) (0.96) (1.39) (-2.65) (-2.82) (-2.82)
Temperature | 0.125 0.174* 0.101* 0.244 0.279 0.254
(1.42) (1.83) 2.21) (1.33) (1.56) (1.33)
Constant -5.933"** -6.860™** -4.912** -6.505* -7.228** -6.509
(-2.85) (-2.85) (-4.66) (-1.75) (-1.98) (-1.52)
N 1204 1204 1204 1204 1204 1204
Pseudo-R? 0.0729 0.0691 0.0740 0.123 0.122 0.122

Notes: ***, ** and * signify, respectively, statistical significance at the 1 per cent, 5 per cent, and 10 per cent levels.

Source: ACLED (2019) and Muyanga et al. (2019).
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level in model 6, suggesting that higher temperature
locations aid the transition from SHF to larger scales.
Surprisingly, high precipitation levels do not enhance a
household’s potential to transition to large scales.

Regarding other control variables, the results suggest
that secondary education and the amount of off-farm
income enhance the likelihood of transitioning from SHF
to larger farms. In addition, households who migrated
from other places are also more likely to undergo
transition from SHF to larger scales. On the other hand,
the amount of land inherited reduces the transition
likelihood, perhaps suggesting that inheritance may be
a burden which reduces the motivation to grow. The
size of asset value shows no significant relationship
with the ability to transition. The latter may well hint at
the possibility that the benefits of large assets holdings
do not include the ability to expand land-holdings for
agricultural production purposes.

In Table 6.7, we present the results of our investigation
into the effects of conflict on how the transition from
SHF to a larger scale was accomplished. In columns 1
to 3, the dummy variable captures whether or not the
transition of an SHF is farm-led (meaning that it was
financed through farm operations), while in columns 4
to 6, it captures whether or not the transition is non-
farm-led (meaning that it was financed through off-farm
employment and other off-farm income).® The results
suggest that conflict retards the ability to engage in
farm-led transition, but not the ability to engage in non-
farm-led transition.

Regarding control variables, the proportion of the
year in which a farm faced drought has a significant
and negative relationship with the probabilities of
both farm-led and non-farm-led transitions. These
suggest that droughts affect both farm operations and
non-farm opportunities that are contributory to scale
expansion. Also, higher temperatures are associated
with a greater probability of farm-led transition, but has
no effect on the probability of non-farm-led transition.
This is expected, because we expect temperature to
be more related to farm operations than to off-farm
opportunities. Precipitation is found not to affect the
probability of farm-led transition, but to reduce the
probability of non-farm-led transition. Considering the
fact that many of the farmers in the APRA sample were
from areas where more modern road, transportation,
and other infrastructure are limited, this finding may
reflect the possibility that excessive rainfall crowds out
off-farm opportunities by shutting in farmers.

As expected, across the board, the completion of
secondary education increases the probabilities of both
farm-led and non-farm-led transitions. Education has
been shown to positively contribute to farm production,
efficiency, and profitability, and also to the ability to
engage in and benefit from off-farm opportunities
(Okpachu, Okpachu and Obijesi 2014; Oduro-Ofori,
Aboagye and Acquaye 2014). While asset value does
not influence the probability of farm-led transition, it
increases the likelihood of non-farm-led transitions.
This suggests that wealthier farmers are more able
to leverage their assets against off-farm resources
in financing the acquisition of additional land. Land
inheritance has the opposite effect, as higher levels of
land inheritance reduce the chances that a farm will
engage in farm-led transition, but does not affect the
chances of non-farm-led transition. This may suggest
that many of the farmers who had previously inherited
land already had enough land to be classified as MSFs
or LCFs.

In tables 6.8 to 6.10, we report results for regressions
where we treat Kaduna and Ogun states separately. In
Table 6.8, the likelihood of a farm having transitioned
from an SHF to a larger scale is regressed on various
independent variables, including the conflict measures.
For Kaduna State, the significant and positive effect of
conflict intensity (when measured at the 2km radius
from the farm) on the probability of transitioning to
larger-scale farms suggests that conflicts that have
more direct impact on the farm actually increase the
probability of transitioning. This suggests that a conflict
that can destroy a farm or displace a farmer may actually
yield the result of expanded scale. Adelaja and George
(2019b) found similar results for direct attacks by Boko
Haram. They attribute this to the notion that farmers
forced to migrate away by conflict end up leaving
behind idled parcels, thereby creating opportunities
for remaining or new farmers to scale up. Furthermore,
the significant and negative effect of conflict intensity
(measured at the 20km radius) on the probability of
transitioning by small farmers in Kaduna State suggests
that conflicts occurring in the broader area could
also have a detrimental effect on the probability of
transitioning. This is consistent with the findings from
the aggregate data.

The negative effect of conflict on the probability of
transition is more evident for farmers in Ogun State, vis-
a-vis Kaduna State. Specifically, it is negative for the
10 and 20km conflict radii measures. This is surprising,
given that the number of armed conflict incidents
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Table 6.8 Effect of conflict intensity on transition from smallholder to medium/large-scale

farming by states

Fatalities 0.072** 0.012
(2km radius) (7.08) (0.56)
Fatalities 0.001 -0.029***
(10km radius) (0.96) (-92.02)
Fatalities -0.002** -0.028"**
(20km radius) (-2.04) (-3.34)
Completed secondary 1.791% 1.758"* 1.937% 0.685 0.654 0.791
education (6.03) (4.35) (5.10) (1.15) (1.09) (1.58)
Land inherited -0.001*** -0.001*** -0.001** | -0.000 -0.001 -0.001*
(-12.12) (-26.42) (-41.28) (-1.02) (-1.31) (-1.95)
Asset value 0.002 0.002 0.001 0.042** 0.043* 0.044**
0.47) (0.56) (0.35) (15.53) (19.00) (13.52)
Migration status 0.065 0.040 0.208 1.374** 1.452%** 1.481%*
0.17) (0.10) (0.55) (8.90) (8.60) (7.00)
Net off-farm income 0.000 0.000 0.001 0.001*** 0.001** 0.001***
(0.93) 0.97) (1.24) (2.84) (2.97) (3.00)
Proportion of year in drought | -10.902** | -10.678"* | -10.589*** | -24.332*** | -22.593"* | -20.644***
(-16.32) (-14.44) (-7.19) (-9.80) (-9.99) (-6.92)
Precipitation 0.003* 0.003*** 0.002*** 0.000 0.000 0.000
(1.92) 2.71) (4.78) () () ()
Temperature 0.081** 0.205*** 0.127** 1.690 2.528"* 4.565"*
(2.50) (7.88) (2.94) (1.10) (3.35) (18.83)
Constant -7.426*** -10.936™* | -7.904*** | -49.222 -72.990"* | -130.738"**
(-6.03) (-7.18) (-10.25) (-1.14) (-3.41) (-18.79)
N 583 583 583 621 621 621
Pseudo-R? 0.0669 0.0558 0.0612 0.169 0.183 0.189

Notes: ***, ** and * signify, respectively, statistical significance at the 1 per cent, 5 per cent, and 10 per cent levels.

Source: ACLED (2019) and Muyanga et al. (2019).

was significantly higher in Kaduna State. A possible
explanation is that repeated exposure to violent
conflicts might raise people’s ability to deal with them,
hinting at a resilience implication. Another is that the
greater availability of cheaper labour in Kaduna State,
due to IDPs from active conflict zones, makes it easier
for farmers to handle conflict shocks.

In both states, drought intensity negatively affects
the probability of transitioning to a larger scale. More
precipitation means greater probability of transitioning
in Kaduna State, but not in Ogun. This is consistent with
the fact that Kaduna State experienced more severe
droughts, making the marginal product of precipitation
much greater in Kaduna State. Again, we confirm that
prior land inheritance reduces the chances of transition
in both states. As explained above, this may reflect the
possibility that many farmers who inherited their land
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are classified already as larger farmers. Greater asset
values increase the probability of scaling to larger sized
farms in Ogun State, but not in Kaduna State. An
explanation for this is the more market-oriented land-
use environment in Ogun State due to the proximity to
the 22 million people who live in Lagos.

We found that recent migration has no effect on
the probability of transitioning in Kaduna State, but
increases the probability in Ogun State. Again, this
may reflect the Lagos metropolitan exposure of Ogun
State farmers. Also, anecdotal evidence suggests
that young entrepreneurs and others with farming
interests are migrating from Lagos to Ogun State to
take advantage of land incentives offered by the Ogun
State government. Recent economic declines in Nigeria
also encouraged many youths to explore agricultural
opportunities. Due to their greater market orientation,



Table 6.9 Effect of conflict intensity on farm-led transitions by states

Fatalities 0.073** 0.021

(2km radius) (9.97) (1.22)

Fatalities 0.001 -0.021***

(10km radius) (1.44) (-7.25)

Fatalities -0.001 -0.023**

(20km radius) (-1.48) (-3.52)

Completed secondary 1.598** 1.6837** 1.662** 0.538 0.507 0.618

education (2.73) (2.27) (2.54) (0.89) (0.82) (1.08)

Land inherited -0.001** -0.001™* -0.001™* -0.001 -0.001 -0.002
(-4.20) (-5.26) (-6.70) (-0.69) (-0.74) (-0.64)

Asset value -0.005 -0.004 -0.004 0.035** 0.035** 0.036***
(-0.60) (-0.44) (-0.51) (2.97) (3.02) (2.92)

Migration status 0.144 0.105 0.193 1.477%= 1.525%* 1.550
(0.58) (0.50) (1.03) (6.84) (6.74) 6.51)

Net off-farm income -0.001 -0.001 -0.001 0.000*** 0.000*** 0.000***
(-0.95) (-0.95) (-0.84) (4.29) (4.25) (4.23)

Proportion of year in -10.556*** -10.258** -9.897*** -16.498*** -14.981*** -13.204***

drought (-12.74) (-9.19) (-6.25) (-7.00) (-7.28) (-5.25)

Precipitation 0.002* 0.003* 0.002* 0.000 0.000 0.000
(1.75) (2.42) (3.07) () () ()

Temperature 0.092** 0.210* 0.168*** 0.299 1.011 2.596**
(8.90) 9.61) (20.83) (0.26) (1.37) (4.12)

Constant -7.217 -10.563"* -9.037* -10.370 -30.577 -75.502*
(-3.74) (-5.59) (-8.76) (-0.32) (-1.46) (-4.18)

N 583 583 583 621 621 621

Pseudo-R? 0.0589 0.0468 0.0492 0.137 0.145 0.150

Notes: ***, ** and * signify, respectively, statistical significance at the 1 per cent, 5 per cent, and 10 per cent levels.

Source: ACLED (2019) and Muyanga et al. (2019).

we expect these new migrants to come in with greater
interests in land than long-term locals.

In contrast, we expect a higher percentage of new
farmers in Kaduna State to be IDPs than in Ogun State.
Also given the proximity of Kaduna to Abuja, as with
the Lagos—-Ogun corridor, young entrepreneurs and
others with farming interests are migrating from Abuja
to Kaduna State to take advantage of land incentives
offered by the state government. Such new entrants
into farming are much less likely to acquire large
parcels. Increased off-farm income has no effect on
the likelihood of transitioning to larger scales in Kaduna
State, but increases the probability in Ogun State. This
suggests that when Ogun State farmers engage in
off-farm activities, they are more likely to plough their
returns into their farms, vis-a-vis Kaduna State farmers.
In Table 6.9, we report results for the endogenous

dummy variable capturing whether the transition of a
farm to a larger scale is farm-led. Again, the negative
impacts of armed conflicts on farm-led transition is
pronounced for Ogun State (for both the 10 and 20km
radii) while the impacts of immediate area conflict is
positive for farm-led transition in Kaduna State. As in
Table 6.8, drought adversely affects the probability of
farm-led transition, but the effects are more pronounced
for Ogun State. Also, precipitation has a positive effect
on farm-led transition in Kaduna State, but not in Ogun
State. The effect of higher temperature on the probability
of farm-led transition is mostly positive. New Ogun
State migrants are more likely to transition, but new
Kaduna State migrants are not. Education increases
the probability of farm-led transition in Kaduna State,
but not in Ogun State. As expected, the inheritance
of land reduces the likelihood of farm-led transition in
Kaduna State. However, this is not the case in Ogun
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State. Greater asset values mean a greater probability
of farm-led transition in Ogun State, but not in Kaduna
State.

Results for non-farm-led transition reported in Table
6.10 suggest that conflicts (measured at the 20km
radii) reduce the probability of non-farm-led transition in
both states, but more so in Ogun than Kaduna State.
This is consistent with our findings that Kaduna farmers
may be more resilient to conflicts due to their more
persistent and violent conflict exposure. As expected,
near conflicts (2km) enhance the likelihood of non-farm-
led transition in Kaduna State. The results for drought
remains largely the same for non-farm-led transition
— drought reduces the likelihood of non-farm-led
transition more so in Ogun than in Kaduna State. The
explanation for this can again be found in the fact that
Ogun State farmers, who operate in a nearly drought-
free environment, may perceive a drought condition as

a more major shock than Kaduna State farmers.

Precipitation increases the likelihood of non-farm-
led transition in Kaduna State, but not in Ogun State,
suggesting that when it rains more, farmers in Kaduna
State are more wiling to take the risk of investing
their non-farm income in expanding crop production
activities. The higher cost of land acquisition and
clearing in Ogun State may explain this. Secondary
education has greater payoff in terms of the probability
of off-farm-led transition in Kaduna, vis-a-vis Ogun
State. This may reflect the already higher educational
attainment of farmers in Ogun State and the greater
marginal product of education in agriculture in Kaduna
State. Off-farm income has a positive impact on the
probability of non-farm-led transition in both states, but
with a larger impact in Kaduna State than Ogun State.
Again, given the proximity of Ogun State to Lagos,
Ogun State farmers have higher off-farm incomes and,

Table 6.10 Effect of conflict intensity on non-farm-led transitions by states

Fatalities 0.040* -0.095

(2km radius) (5.03) (-0.88)

Fatalities -0.001 -0.768***

(10km radius) (-1.02) (-3.27)

Fatalities -0.003*** -0.061**

(20km radius) (-3.27) (-2.40)

Completed secondary | 2.010*** 2.037** 2.287* 1.201* 1.298** 1.570"*

education (5.73) (6.09) (6.92) (2.34) (2.18) (5.13)

Land inherited -0.338 -0.348 -0.359 0.001 0.001 0.001
(-1.64) (-1.61) (-1.52) (1.35) (1.02) (1.22)

Asset value 0.010* 0.010* 0.008* 0.009** 0.005** 0.010*
(2.02) (2.01) (1.72) (10.49) (3.74) (8.09)

Migration status -0.458 -0.496 -0.066 0.031 -0.055 0.083
(-0.41) (-0.42) (-0.05) (0.04) (-0.08) (0.13)

Net off-farm income 0.002*** 0.002*** 0.002*** 0.001*** 0.001*** 0.001***
(4.58) (4.48) (5.98) (5.23) (11.43) (4.64)

Proportion of year in -5.281* -4.834 -5.785 -44.059* -37.564** -40.417

drought (-1.86) (-1.55) (-1.26) (-9.31) (-29.77) (-7.65)

Precipitation 0.004*** 0.004** 0.002** 0.000 0.000 0.000
@.77) (3.21) (14.31) () () ()

Temperature 0.143 0.222 0.048 15.298** 8.441* 22.732*
(0.78) (1.27) (0.35) (11.36) (3.14) (4.96)

Constant -12.845* -14,982** -7.752* -435.542** | -241.210"* | -646.224***
(-2.46) (-2.84) (-2.31) (-11.42) (-3.16) (-4.97)

N 583 583 583 621 621 621

Pseudo-R? 0.200 0.198 0.210 0.204 0.264 0.250

Notes: ***, ** and * signify, respectively, statistical significance at the 1 per cent, 5 per cent, and 10 per cent levels.

Source: ACLED (2019) and Muyanga et al. (2019).
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therefore, lower marginal impacts of off-farm income.

Migration status does not have any impact on either
state with respect to non-farm-led transition, supporting
the notion that recent migrants need more time to get
adequately connected to off-farm opportunities. The
effects of asset value on the probability of non-farm-led
transition is positive in both Ogun and Kaduna states,
reflecting the fact that assets are needed to collateralise
debt finance through off-farm activities. Again, as with
farm-led transitions, inheritance has no effect on non-
farm-led transition. Farmers who acquired farmland
through inheritance may lack access to land markets.

To explore the association between conflict and farm
size, we ran two additional regressions to estimate
the relationships between conflict variables and the
likelihood of (1) being an SHF (Appendix Table A1), and
(2) being an MSF (Appendix Table A2). Note that the
dependent variables are dummy variables (where D=0
for MSF while D=1 for SHF in Appendix Table A1; and
D=0 for an SHF while D=1 for an MSF in Appendix Table
A2). As reported in Table A1, for all radii measures, the
probability of a sampled farm currently being an SHF is
reduced with greater incidence of conflict, suggesting
that larger-scale farms are more likely to experience
more lethal conflicts, vis-a-vis SHFs. As reported in Table
A2, all the coefficients of conflict intensity now take on
positive signs, also suggesting that MSFs attract more
lethal conflicts. Other results from Appendix tables A1
and A2 are interesting: larger-scale farming is directly
related to education, net farm income, and asset values,
but inversely related to drought conditions.
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The transition of SHFs to larger-scale farmers is
often viewed as the key to rural employment, poverty
alleviation, economic development, and food security
in sub-Saharan countries. Many SHFs in Africa are
exposed to conflict which may hinder their abilities to
up-scale, as recent literature suggests that conflicts
may limit the performance of farmers. In this paper,
we examine the impacts of conflicts on the potential
for SHFs to transition to larger scales and explore the
roles of other control factors. The choice of Kaduna
and Ogun states in Nigeria allowed the comparison to
places such as Borno State that are directly at the heart
of a major crisis like Boko Haram. Evidence already
exists on the impacts of conflict on areas directly
affected by major crisis. In this paper, our focus is on
the impact of conflict in areas that are more normal or
remote from the centre of major crises. We particularly
focus on a mix of conflicts ranging from terrorist attacks,
pastoral violence, remote violence, and civil wars to
the less violent ones such as rioting or protesting, but
standardised the estimates of their effects by focusing
on fatalities. We also explore the effects of a mix of
climate-related variables, including droughts.

In general, we find that conflict adversely affects the
ability to transition from SHFs to larger scales. The
detrimental effect of conflict is found to be greater for
farm-led transition than for non-farm-led transition.
While we expected that previous inheritance improves
the probability of transition, we found otherwise,
probably because those with inherited land are more
likely to already be large and those that obtained land
from the market are the ones more likely to transition
by purchasing more land. We found this to be the case
more in Kaduna than Ogun State.

Secondary education enhances the potential to
transition to larger scales, with greater impacts on the
likelihood of non-farm-led transition, vis-a-vis farm-
led. These impacts are more relevant in Kaduna, vis-
a-vis Ogun State. Greater existing assets enhance the
likelihood of non-farm-led transition, but not farm-led
transition, with greater positive impacts in Ogun State.
Recent migrants have greater potential to transition,
but only through farm-led transition. However, this is
the case only for Ogun State. Also, off-farm income
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enhances the transition to larger scales only in Ogun
State. Our findings that factors such as education,
assets, and favourable climate facilitate the transition
to larger-scale farms suggests that they help to mitigate
the adverse effects of conflict.

The finding that conflicts retard agriculture is a key one.
Although Kaduna State farmers did not suffer anything
near the high dose of conflicts faced in the immediate
conflict zone of Boko Haram, the fact that these milder
forms of conflict affected their agricultural operations
is worrisome. The tendency among policymakers is to
worry only about the plight of agriculture in conflict zones
and therefore to offer in- and post-conflict assistance
only to farmers in such areas. This study suggests
that policymakers should be concerned about farmers
everywhere there is any form of conflict, rather than just
focus only on designated areas where major conflicts
have grabbed national and global attention.

Our main finding that conflicts retard the potential
for SHFs to scale up to larger sizes is even more
important a contribution, particularly regarding how to
transform SHFs to better address rural poverty and
facilitate economic development. Such a finding, even
for farmers in Kaduna State where farmers faced less
conflict exposure than in the BAY region, suggests
that there are longer-term impacts of conflict through
the discouragement of growth. We can argue that
conflict not only adversely affects agriculture, but it
changes the trajectory by blocking expansions that
are so fundamental to transformation. Policymakers
should therefore be cognisant that even in places facing
milder incidence of conflict, there is need to take into
consideration its growth prevention effects. Policies
to reposition agriculture in- and post-conflict should
therefore not necessarily be focused on areas well
known to be in conflict zones. The finding that assets,
off-farm income, and education can help mitigate the
adverse effects of the already well-studied barriers
to scale expansion suggest the importance of these
factors in addressing barriers to SHFs’ transformation.

There are several limitations of this study. First, our
main dependent variable is based on a retrospective
question in the APRA survey about whether or not



a current MSF or LCF has already expanded its
operations. The availability of panel data that records
periodic land-holdings and the underlying factors will
obviously be more useful in studying the factors that
affect the ability to scale up. Second, due to the nature
of the APRA data, this analysis is limited to locations in
Kaduna and Ogun states. Data from more states will
allow a more thorough analysis. Third, the APRA survey
was not designed to adequately capture information
on resilience indicators. Therefore, in this paper, our
investigation into the role of resilience to conflict and
other shocks is limited. Finally, due to data limitation
and the loss of degree of freedom if we disaggregate
the various conflict types, we only use the aggregate
conflict and fatalities counts and did not investigate the
effects of specific conflict types on scale-up ability.
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APPENDIX

Table A1 Effect of conflict intensity on smallholder farming

(1) (2 @) 4 ()

Dependent variable: whether the household engage in smallholder farming

Fatalities (2km -0.026* -0.032*

e (-1.68) (2.31)

(10km radius) -0.002** -0.002***

(-2.53) (-3.38)

Fatalities -0.001** -0.001**

(20km radius) (-3.45) (2.71)

Completed second- -0.490** -0.473** -0.469**

ey calieston (-2.29) (-2.26) (2.22)

Land inherited -0.000 -0.000 -0.000
(-0.74) (-0.76) (-0.74)

Asset value -0.024* -0.024* -0.024*
(-1.83) (-1.85) (-1.88)

Migration status -0.525 -0.508 -0.490
(-1.48) (-1.40) (-1.30)

Net off-farm income -0.000 -0.000 -0.000
(-1.47) (-1.46) (-1.36)

Proportion of year 11.896* 12.021* 12.078*

in drought (1.81) (1.89) (1.89)

Precipitation 0.000 0.000 0.000
(0.60) (0.74) (0.78)

Temperature -0.028 -0.055 -0.069
(-0.24) (-0.51) (-0.62)

Constant 0.062** 0.070* 0.075* -0.091 0.547 0.898

(2.17) (2.43) (2.23) (-0.04) (0.30) 0.47)
N 2110 2110 2110 2109 2109 2109
Pseudo-R? 0.00152 0.00154 0.00111 0.0552 0.0549 0.0543

Notes: ***, ** and * signify, respectively, statistical significance at the 1 per cent, 5 per cent, and 10 per cent levels.
Source: ACLED (2019) and Muyanga et al. (2019).
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Fatalities 0.026* 0.032**
(2km radius) (1.68) (2.32)
Fatalities 0.002** 0.002**
(10km radius) (2.56) (2.43)
Fatalities 0.001*** 0.001
(20km radius) (3.53) (1.41)
Completed secondary 0.545** 0.531** 0.534**
education (3.11) (3.10) (3.09)
Land inherited 0.000 0.000 0.000
(0.82) (0.83) (0.82)
Asset value -0.000 -0.000 -0.000
(-1.23) (-1.24) (-1.24)
Migration status 0.553 0.537 0.527
(1.56) (1.48) (1.41)
Net off-farm income 0.000* 0.000* 0.000*
(1.77) (1.76) (1.69)
Proportion of year in -12.023* -12.094* -12.013*
drought (-1.84) (-1.99) (-1.92)
Precipitation -0.000 -0.000 -0.000
(-0.47) (-0.83) (-0.70)
Temperature 0.022 0.049 0.056
(0.19) (0.46) (0.53)
Constant -0.066™* -0.074** -0.080** 0.482 -0.129 -0.287
(-2.22) (-2.49) (-2.28) (0.25) (-0.07) (-0.17)
N 2110 2110 2110 2109 2109 2109
Pseudo-R2 0.00155 0.00158 0.00115 0.0266 0.0259 0.0250

Notes: ***, ** and * signify, respectively, statistical significance at the 1 per cent, 5 per cent, and 10 per cent levels.
Source: ACLED (2019) and Muyanga et al. (2019).
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With respect to land-holdings, the exact distinction between SHFs and other larger farms is not consistent.
Therefore, the definition of SHFs varies between countries, agro-ecological zones, and continents.
According to Lowder, Skoet and Raney (2016), SHFs (those holding less than 2 hectares) represent 84 per
cent of farms in the world.

In comparison, according to Herrero et al. (2017), medium-sized farms (MSFs) operating between two and
20 hectares produce 50 per cent of total agricultural output while large commercial farms (LCFs) operating
over 20 hectares account for 20 per cent.

Identified constraints to the ability of SHFs to expand their land base include: (a) an inability to expand their
land base due to cultural constraints and limited access to capital, (b) limited access to technical inputs
and extension services, (c) limited connection to value chains, including larger farms that can uptake their
products, (d) limited opportunities to connect to a new generation of agricultural SMEs which are needed
along the value chain to provide services to SHFs by buying their products and selling them inputs, (g)

an inability to run their farms as businesses due to limited support infrastructure, and (f) limited off-farm
income or employment opportunities in rural areas.

SME opportunities exist in such areas as trading, farm services, farm processing, urban retail, food service,
supermarkets, sorting, grading, quality control, seed provision, and technical assistance.

The Armed Conflict Location and Event Database (ACLED) also provides information on perpetrators (e.g.
BH, FHs, the military, unidentified armed groups, Christian militia, and Muslim militia).

The APRA sample covers three local government areas (LGAS) in each of Kaduna and Ogun states. We
join the APRA data with data from ACLED and PRIO (see more details about data sources in the empirical
section of this report).

Violence by pastoralists has been shown to reduce total agricultural output, the outputs of specific staple
crops, and cattle-holdings of farmers, but increase cattle thefts (see George, Adelaja and Awokuse 2020).

Note that empirical evidence also shows that conflict adversely affects food security (George, Adelaja
and Weatherspoon 2020); calorie intake (D’Souza and Jolliffe 2013), and the nutritional status of children
(Akresh et al. 2012; Akresh, Verwimp and Bundervoet 2011; Minoiu and Shemyakina 2014).

For farm-led transitions, the dummy variable is defined such that D=1 if an MSF or LCF had gone through
farm-led transition, while D=0 for those farms that had not gone through farm-led transition. For non-farm-
led transitions, the dummy variable is such that D=1 if an MSF or LCF had gone through non-farm-led
transition, while D=0 for those farms that had not gone through non-farm-led transition. Note that the

D=0 sample for both sets of regressions only includes current SHFs, as none of them went through any
transition.
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