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ABSTRACT

In this research, we aim to identify the main factors that explain the occurrence and intensity of armed conflicts in the Middle
East and North Africa. We extend the conventional linear Bayesian Model Averaging procedure by incorporating conflict in-
tensity, which is measured across a spectrum of violence levels, departing from the typical binary classification of war or peace.
We provide strong evidence that not only demographical, institutional, and socio-economic but also environmental factors must
be considered when analysing conflict onset and intensity. Notably, institutional variables become more significant when ac-
counting for neighbouring effects. Furthermore, institutional, economic, and historical factors are essential for understanding
the role of environmental factors in shaping conflict dynamics. Finally, we show that model averaging predictions for ordered
categorical outcomes improve upon the existing out-of-sample conflict prediction techniques.

JEL Classification: 011, 015, C11, C52

1 | Introduction

Since the fall of the Berlin Wall, the Middle East and North
Africa have witnessed the deadliest conflicts globally, diverging
from the overall trend of decreasing violence (N. P. Gleditsch
and Rudolfsen 2016). Multiple studies have scrutinised the
surge in armed conflicts within this region (Collier and Hoef-
fler 2004). Comparative studies, often focusing separately on
civil war onset or interstate conflicts, seldom integrate both
aspects. Cunningham and Lemke (2013) advocate for combining
these conflict types to enhance comprehension. Over the past
3 decades, the dynamics of conflicts in the Middle East and
North Africa have undergone significant changes, marked by
infrequent interstate conflicts and a rise in internationalised

intrastate conflicts. This shift demonstrates how civil wars
increasingly involve external state actors, blurring the distinc-
tion between civil and interstate conflicts. For instance, the
conflicts in the Horn of Africa, Yemen and Libya highlight how
civil wars can escalate into internationalised conflicts, under-
scoring the need for analytical frameworks that account for both

types.

This study presents a novel methodology for analysing and
predicting conflict onset and intensity in the region. Although
much of the empirical literature on armed conflicts has typically
examined conflict incidence or duration using logistic or probit
panel data models, which capture the occurrence or timing of
conflicts, these models do not address the varying levels of
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conflict intensity (Elbadawi and Sambanis 2002; Lacina 2006;
Bleaney and Dimico 2011). In contrast, our study extends these
traditional models by employing panel data with an ordered
probit approach, allowing us to measure conflict intensity. This
methodological innovation enables us to capture not only
whether a conflict occurs, but also the severity of the conflict
over time, providing a more comprehensive understanding of
conflict dynamics in the Middle East and North Africa.

A profound issue in conflict literature pertains to the lack of
robust statistics and the disparities in findings and prescriptions.
Mack (2002) and Hegre and Sambanis (2006) highlight the risks
of model uncertainty, where arbitrary choices of variables can
lead to vastly different results. To address this issue, we employ
a novel Ordered Probit Bayesian Model Averaging (BMA)
framework tailored for longitudinal data. This methodology not
only incorporates conflict onset and intensity but also accounts
for neighbourhood externalities through spatial lags, enabling a
robust analysis of the determinants of conflict. Our approach
significantly improves out-of-sample prediction accuracy
compared to existing methods, offering valuable insights into
conflict patterns across the region.

Based on diverse theoretical foundations, our study examines a
wide array of economic, political, social, demographic, and
environmental factors that can lead to armed conflict (Blattman
and Edward 2010). Prominent frameworks such as greed and
grievance theories (Collier and Hoeffler 2004), the collective
action problem (Olson 1965), and the social contract breaks
down (Loewe et al. 2021), provide the basis for our exploration
of institutional, economic, and environmental drivers of con-
flict. Additionally, climate change is increasingly recognised as a
significant risk factor. Burke et al. (2015) and Mach et al. (2019)
demonstrate how deviations from moderate climate conditions
exacerbate resources scarcity and elevate the risk of conflict. It is
also crucial to note that armed conflicts tend to cluster
geographically. Countries sharing borders with states suffering
from instability are more likely to experience conflicts (Ward
and Gleditsch 2002). Our study explicitly incorporates these
spillover effects through spatial lag variables, offering a more
nuanced understanding of the interconnected nature of conflicts
in the MENA region and North Africa.

The study covers 31 countries in northern Africa and the Middle
East from 1989 to 2018, analysing 186 potential determinants
including their spatial lags. Our findings highlight that institu-
tional factors—such as colonial legacies, lack of economic op-
portunities, restrictions on civil liberties, and unequal access to
renewable resources—are far stronger predictors of conflict than
traditionally emphasised factors such as religious diversity or
economic inequality. This underscores the importance of
focusing on political and economic institutional variables, rather
than sectarian or cultural explanations, in understanding conflict
dynamics in the region. Section 2 presents the main challenges
when analysing armed conflicts in the Middle East and North
Africa. In Section 3, we provide the theoretical foundations to
justify the potential list of determinants of conflict and we detail
the econometric methodology. The main results are analysed in
Section 4 along with prediction evaluations. Section 5 concludes
and discusses some implications.

2 | The Nature of Conflict in Africa and the
Middle East: Empirical and Conceptual Challenges

Understanding the dynamics of conflicts requires acknowl-
edging the intricate interplay of political, economic, and ethnic
factors transcending state boundaries (K. S. Gleditsch 2007).
Our period of study starts with the fall of the Berlin Wall in 1989
and ends 3 decades later in 2018. The longitudinal analysis is
paramount for capturing the spillover effects of conflicts taking
place in neighbouring states (De Groot 2011). Fragile regimes in
Africa and the Middle East are more prone to instability when
neighbouring states are embroiled in conflicts.

A first approach to studying conflicts examines them through
two lenses: the state of peace versus conflict equilibrium and the
distinction between inter-state conflicts and intra-state conflicts,
particularly civil wars, which constitute nearly 80% of conflicts
during the study period. However, our findings suggest that
conflicts in the region should not be seen as static but rather as
dynamic processes. Conflicts evolve over time, with phases of
initiation, periods of peace, and subsequent re-ignition. A key
point to note is the recent internationalisation of civil wars in
the zone, especially since 2006. Some studies have highlighted
the connection between civil wars and internationalised armed
conflicts (K. S. Gleditsch et al. 2008). In the Middle East and
North Africa, civil wars amalgamate local and national conflicts,
with rebel groups pursuing transnational goals (Walter 2017).
The Ethiopia-Eritrea conflict (1998-2000) began as an interstate
war over a border dispute but evolved into an internationalised
intrastate conflict with regional and international involvement.
The UN deployed peacekeepers to monitor the ceasefire, and
internal political challenges in both countries further compli-
cated the conflict, blending interstate and intrastate dynamics.
Similarly, Libya's 2011 revolution evolved from an intrastate
conflict into an internationalised intrastate war, with NATO
intervention and the involvement of external actors such as
France, the United States, and regional players such as Qatar
and the UAE. In Yemen, the situation was initially an intrastate
conflict, but it became internationalised with the Saudi-led
coalition intervening against Houthi rebels. The involvement
of external powers in these cases demonstrates how regional
and international dynamics shape the course of conflict, making
it difficult to categorise these conflicts strictly as intrastate or
interstate. This complex interplay of domestic struggles and
external interventions creates new challenges for conflict reso-
lution and peacebuilding efforts, as external actors influence
both the incidence and intensity of these conflicts.

Internal conflicts often spill over into neighbouring countries,
fuelling interstate tension, particularly in Africa and the Middle
East (OECD/SWAC 2022). This transnational dimension un-
derscores the importance of neighbouring states in shaping
conflict dynamics, as external support or intervention often
fuels escalation. Although the multidimensional nature of these
conflicts complicates the definition of conflict units, it high-
lights the critical role of internationalised intrastate conflicts in
bridging the gap between civil and interstate war analysis. This
is reflected in the typology presented in Supplementary
Appendix A, which categorises conflicts into intrastate, inter-
nationalised intrastate, and interstate types. The typology
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emphasises the interconnections between these categories and
the increasing complexity of modern conflicts, particularly in
the MENA region. In this article, we mostly concentrate on the
Arab world, demarcated through the institutional definition of
the Arab league, and its contiguous neighbours. Because of lack
of information, our sample is made up of 18 out of the 22
members of the Arab league' plus Chad, whose one of official
language is Arabic, plus 12 surrounding countries.” This brings
the total number of countries in our study to 31. Our sample
includes both African and Arab countries, with nearly half of
the Arab League's members located in Africa, spanning the
North, Sub-Saharan, and Eastern regions. Key countries such as
Egypt, Sudan, and Algeria play major roles in shaping conflicts
across these areas. For instance, Sudan's internal conflicts
impact the Horn of Africa and Sub-Saharan Africa, while the
Israeli-Palestinian conflict affects Egypt. Algeria's struggles have
had repercussions in neighbouring Mali, Cameroon, and Chad,
with AQIM, initially an internal actor in Algeria, expanding into
these regions. The Tuareg issue, rooted in Algeria, Mali, and
Niger, has created tensions across the Sahel region, spilling over
into neighbouring countries such as Libya and Mauritania. The
Western Saharan dispute extends beyond Algeria and Morocco
to Mauritania, while the Libyan civil war has had widespread
effects across Sub-Saharan Africa.

Another complex issue is related to the definition and mea-
surement of armed conflicts. The definition of conflict is usually
based on the number of fatalities related to the use of armed
force between different organised groups of actors over a year.
Using data from the Uppsala Conflict Data Programme (UCDP),
Figure 1 represents the number of fatalities over time for each

country, while Figure 2 illustrates their locations. The loga-
rithmic transformation log (x+1) is used to scale the number of
fatalities. Out of the N = n x T = 31*30 = 930 observations, 408
(44%) observations do not contain any fatalities. Around two-
thirds of a million fatalities are depicted in Figure 2 over the
period 1989-2018. The green-to-red colour gradient represents
the low-to-high probability of observing a conflict over the
period analysed for each country. Political stability is mainly
observed in some of the Arab states of the Persian Gulf such as
Qatar, Bahrain, and the United Arab Emirates, but also in North
Africa where Morocco and Tunisia have had only a few in-
cidents. Qatar is the only country that did not observe any loss
over the entire period. Figure 3 represents the average conflict
intensity over time on a scale ranging from 0 to 4 that will be
explained in the next section. Most countries suffering from
violent conflicts are in eastern Africa in countries such as Sudan
and Somalia but also in the Middle East in Iraq. Conflicts in the
Horn of Africa account for more than 50% of all fatalities.

Focusing now on the distinct types of armed conflict, the con-
tested incompatibility that concerns government (50%) is as
frequent as that of territorial disputes (50%). Whereas conflicts
in Turkey, Israel, and Ethiopia are mostly due to disputed ter-
ritories, many African countries such as Algeria, Chad, and
Somalia but also Iraq and Iran in the Middle East have been
suffering from government incompatibilities. Over those 30
years, about 20% of armed conflicts involved both in-
compatibilities. It is important to recognise that international
conflicts represent less than 5% of all conflicts and involve
mostly countries in eastern Africa. More than two-thirds of
conflicts are intrastate with a few remaining conflicts being

Log Fatalities Time Series: Top 10 vs. Average
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FIGURE 1 | Conflict fatalities over the period 1989-2018 (in log).
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FIGURE 2 | Location of conflict-related fatalities over the period 1989-2018.

qualified as internationalised intrastate such as the wars in Iraq,
Yemen, and Somalia.

Complex conceptualisation of conflict translates into measures
that must encompass various spatial and temporal dimensions.
Sambanis (2004) emphasises that it is nearly impossible to
measure civil wars without ad hoc coding rules for war onset
and termination. Gersovitz and Kriger (2013) point out the
absence of a conceptual definition of civil war since most studies
in economics and political science implement a rule-based
coding, mainly relying on battle-deaths in the case of civil war.

The question of the number of fatalities remains a core issue.
The Uppsala Conflict Data Programme (UCDP) requires 25
battle-deaths to define armed conflicts. In contrast, in their
historical work on the colonial legacy of conflicts in Africa,
Besley and Reynal-Querol (2014) use a threshold of 32 or more

battle-related deaths. Gersovitz and Kriger (2013) point out that
different criteria can lead to a biased measure of armed con-
flicts, especially in the case of civil wars, whose occurrence
might be overestimated. In this study, we are mostly interested
in analysing the determinants of conflict severity, but we
recognise the importance of the long-standing literature
focusing on the duration and resolution of wars. Exploring the
persistence of conflicts would require a careful comparison be-
tween the different types of conflicts and the role of combatants,
rebellion, and outside parties (Collier and Hoeffler 2004). Even
if duration and frequency of previous conflicts will be key fac-
tors in explaining the magnitude of violence, our intent is to
identify the best predictors of conflict onset and severity.

In the literature focusing on the determinants of conflicts, the
dependent variable usually takes a binary form based on the
number of fatalities. When analysing interstate conflicts, the
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FIGURE 3 | Average conflict intensities.
standard ‘Correlates of War’ project implements a thousand 3.1 | Violence, Social Contracts, and the Political

battle-related fatalities for the entire conflict to separate war
from nonwar (Sarkees and Schafer 2000). A lower threshold of
25 fatalities is traditionally employed when studying domestic
political violence (Melander 2005). However, from very early on
this dichotomous distinction has been criticised for ignoring the
difference in magnitude of violence (Duvall 1976). Mel-
ander (2005) differentiates minor conflicts resulting in at least
25 battle-related deaths in 1 year from civil war causing at least
1000 fatalities. Following Small and Singer (1982), we assume
that conflict-related fatalities effectively capture the severity of
conflicts. The Militarised Interstate Dispute (MID) Dataset
(Ghosn et al. 2004) uses the number of battle-related deaths to
create seven categories of conflict escalation: (0) no fatalities, (1)
from 1 to 25, (2) from 26 to 100, (3) from 101 to 250, (4) from 251
to 500, (5) from 501 to 999, and (6) greater than 1000. We
combine categories (3), (4) and (5) and propose the following
measure based on annual fatalities: (0) peace or absence of
conflict, (1) minor violence with less than 25 fatalities, (2) minor
armed conflict with fatalities between 25 and 100, (3) interme-
diate armed conflicts from 100 to 1000 fatalities, and (4) severe
armed conflicts with more than 1000 battle-related deaths
per year. This decomposition slightly differs from the UCDP
definition of minor and intermediate armed conflicts, which
adds a total accumulation constraint of 1000 deaths during
conflicts (N. P. Gleditsch et al. 2002).

3 | The Political Economy of Conflicts and
Variable Selection

In this section, we begin by outlining the key theoretical argu-
ments put forth by the literature on the political economy of
conflict. A detailed analysis of potential conflict determinants
and their measurements is available in Supplementary
Appendix B. Subsequently, we introduce the econometric
framework utilised to address model uncertainty, model selec-
tion, and model averaging.

Economy of Conflicts in the Middle East and Africa

The key angles adopted in the political economy of social con-
tracts applied to the Middle East and North Africa relate to the
natural resource curse (Elbadawi and Selim 2016), the rentier
state theory (Beblawi 1987), neopatrimonialism (Schlum-
berger 2021), and crony capitalism (Diwan et al. 2019). Access to
natural resources (oil, gas, and mining) has not only produced
specific economic systems but also reoriented political regimes:
the standard vision is that African and Middle Eastern states are
weak states whose legitimacy and survival is based on author-
itarian rule (Schlumberger 2021). Rooted in the clientelist social
contract, these policies find their source in colonial history.
Colonisation has not favoured the implantation of inclusive
institutions, especially in Latin America (Acemoglu and Rob-
inson 2012) or Africa (Collier 2019). Colonisation has also
played a key role in shaping artificial states (Alesina et al. 2011).
Border divisions have led to ethnic diversity, which favours
conflicts between groups and makes it more difficult to build a
homogeneous state and institutions. In the neopatrimonial po-
litical economy system, state failure is the result of strategies of
the ruling elites, more obsessed with building socio/economic/
political networks of clienteles than building a rational admin-
istration (Nugent 2010, 41). Violence, especially under the form
of war, can persist in limited access social order (North
et al. 2009), and produces risky and unstable environments
(Bates 2001). Violence prevents the selection of a peace-
equilibrium. Conflict is often observed between a ruling elite
(usually wealthy) and the organised masses (Acemoglu and
Robinson 2000). The threat of a revolution constitutes an
incitement for the elite to establish ‘political settlements’ (Ace-
moglu and Robinson 2000). When conflicts are not avoided,
they can take the form of civil war or even repression, forms of
political violence that find common roots in poverty and weak
institutions (Besley and Persson 2009).

In the MENA region, ‘welfare states’ (Eibl 2020) provide a certain
dose of protection to citizens, subsidise the production of certain
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public goods, and distribute public jobs, the economic bedrock of
the middle class, inside an often-corrupted administration
(Loewe et al. 2021). In return, individuals enjoy limited partici-
pation in political decisions. State-capacity is weak. State capacity
should not be limited to military force, as in social orders with
limited access, but should enhance its administrative capacity
and its ability to negotiate with other actors in society
(Fukuyama 2011). Autocratic regimes in the Middle East
(Owen 2014) remain legitimate as long as redistribution can take
place, and violent political conflicts are avoided. As concerns
Africa, Collier (2019) states that an active and efficient state is
lacking, which impedes the appearance of rules of law, repre-
sentativeness, and political participation (voices and account-
ability). International aid can be effective because democratic
assistance programmes reduce the risk of conflict (Savun and
Tirone 2011) but programmes to aid democratisation are not
always aimed at regime change (Schlumberger 2021).

3.2 | The Model

The extensive range of theoretical perspectives creates a multi-
tude of potential models, making it challenging to assess and
advocate for effective policies to mitigate political instability. To
navigate the uncertainty arising from diverse theories, a robust
statistical approach is essential. Economic theory, offering
guidance for empirical model identification, necessitates
addressing model uncertainty. As outlined in preceding sec-
tions, numerous structural and proximate factors are pertinent
in conflict analysis, encompassing geographical, institutional,
cultural, environmental, and socio-economic considerations
from various theories. Bayesian Model Averaging (BMA)
emerges as a promising method to handle model uncertainty,
employing techniques for averaging models to identify and es-
timate relevant parameters. For a deeper understanding of
BMA, seminal papers by Raftery et al. (1997) and Hoeting
et al. (1999) are recommended, while Steel (2020) provides
comprehensive reviews on model averaging in economics.

3.3 | Bayesian Model Averaging

A generic representation of an empirical linear regression that
analyses conflict intensity could be the following:

y=a, +Xp+e, 1)

where the n-dimensional vector y represents the presence of
fatalities, X designates a set of determinants and e is the error
term. The scalar a represents the intercept and ¢, is an n-
dimensional vector of 1s. The extent to which fatalities y can
be impacted by the determinants X are measured by the mar-
ginal effects 8. The fundamental question pertaining to the se-
lection of the main determinants X remains. Based on
competing theories, suppose we are facing K possible de-
terminants. Then, we would have the choice between 2X
possible combinations of explanatory variables. Even when K is
moderate, it becomes infeasible to evaluate every model. For
instance, we would have to choose between more than 1 million
models if we had access to only 20 potential determinants. The

following methodology is designed to resolve model uncertainty
by constructing estimates that do not rely on a single regression
but rather depend on weighted averages across all candidate
models. Those candidate models are weighted by their posterior
model probabilities based on the following Bayes' theorem:

P(Mly)= Jw )

where M represents one of the j ( = I..., 2X) possible speci-
fications that all seek to explain the dependent variable y.
Each model has a prior distribution P(M;) measuring how
likely it is to be correct before observing any data. The
function f(y) can be seen as a constant that will cancel out
every time two models are being compared. Therefore, the
posterior model probability relies mainly on the marginal
likelihood f(y|M;) which can be difficult to evaluate for some
specifications. The use of some specific prior structures (see
Fernandez et al. 2001) for the linear normal model defined in
equation (1) immediately leads to a closed-form expression for
the marginal likelihood but this will not be the case for the
nonlinear models we will be considering.

The panel data approach employed in this study captures vari-
ations over time and space simultaneously, crucial for under-
standing the emergence of trends and global patterns in conflict
intensity analysis. Covariates in the model account for previous
lags of conflict intensity, time-invariant effects, and spatial
correlation with neighbouring countries. The significance of
geographic neighbours is underscored by Parent and Zou-
ache (2012) in the analysis of economic growth determinants
across Africa and the Middle East. Recent work by Yesilyurt and
Paul Elhorst (2017) highlights the substantial impact of country
spillover effects on military expenditures, using spatial dynamic
panel data models. In our study, a simpler form of spillover is
applied by introducing an exogenous spatial lag for each
determinant, following De Groot (2011). As discussed in the
preceding section, conflict intensity is analysed across 31
countries in northern Africa and the Middle East from 1989 to
2018. The different levels of violent conflicts are modelled using
the following J( = 5) categories: (0) peace or absence of conflict,
(1) minor violence with less than 25 fatalities (2) minor armed
conflict with fatalities between 25 and 100, (3) intermediate
armed conflicts from 100 to 1000 fatalities, and (4) severe armed
conflicts with more than 1000 battle-related death. The latent
variable z;, represents the propensity of a country i = 1, n at
time t = 1,...,T for entering conflict intensity j = 0...., J-1I:

n
Zip =+ Xy + z wix, O + e (3)
1=0,l#i

yi,tzj if 5j<Zi,tsaj+l:j=01~--’]_1

where the error term e;; follows a standard normal distribution
with mean zero and the variance o2 is set to 1 to ensure the
model is identifiable. Each coefficient wy of the n X n spatial
weight matrix W is equal to 1 if countries i and [ share a com-
mon border and zero otherwise. W is row-normalised so that
each spatial lag Wxy, represents the average over the neigh-
bouring values for the variable x;, at time ¢. The cut-off points &;
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are unknown, the nT X I vector Y of ordered categorical out-
comes corresponds to the observed level of conflict intensity and
x is the nT X k matrix of covariates. Each response y;, takes the
value j = (0.,..., J-1). The probability that country i is involved in
a conflict of intensity j at time ¢ corresponds to p;;; = Py, = J).

The parameters of interest y and 6 are both k-dimensional
vectors. To identify the key determinants influencing the like-
lihood of observing conflict-related fatalities, an efficient algo-
rithm is crucial for comparing all relevant specifications across
the entire model space, encompassing all possible combinations.
The MC?® algorithm, widely used for exploring large model
spaces, is discussed in empirical applications by Masanjala and
Papageorgiou (2008) and Parent and Zouache (2012). However,
Clyde et al. (2011) note poor mixing performance with highly
correlated covariates due to specific conjugate priors. Probit
models with numerous explanatory variables face challenges, as
the marginal likelihood is not available in closed form, and
estimating each regression for the vast number of potential
models is daunting. Reversible jump Metropolis-Hastings
methods (Green 1995) are commonly employed to address
both issues concurrently. Lamnisos et al. (2009) propose a
transdimensional algorithm that simultaneously compares
specifications and estimates relevant models, approximating the
marginal likelihood through the Laplace method. Reversible
jump samplers are extended to jointly update the model and
latent dependent variables. Given ordered categorical outcomes,
data augmentation is utilised, simulating latent variables by
integrating out model parameters . Detailed development of
the algorithm is presented in Supplementary Appendix C.

4 | Results

To make sure the results stay consistent we run four indepen-
dent Markov Chain Monte Carlo (MCMC) sampling or chains.
Each chain was run for 200,000 iterations with a burn-in period
of 50,000. With a total sample size of N = 31*30 = 930 obser-
vations and 186 explanatory variables including the spatial lags,
we have identified around 20,000 unique models for each chain.
The top five thousand models account for more than 0.98 of the
posterior probability mass. Our results are interpreted via the
estimated posterior inclusion probabilities (PIP) and the poste-
rior mean of the model averaging. Unlike traditional studies
that focus exclusively on conflict onset (e.g., Hegre and Sam-
banis 2006) or intensity (e.g., Lacina 2006), our approach in-
tegrates both peaceful periods and varying conflict levels,
enabling a nuanced understanding of conflict dynamics.

41 | On the Determinants of Conflicts in Africa
and the Middle East

The estimation results presented in Table 1 reveal several key
determinants that appear in at least 70% of the unique models.
Those determinants can be broadly categorised into four groups:
institutional and political factors, historical legacies, socioeco-
nomic determinants, and geographical and climate-related var-
iables. Table A2, presented in Supplementary Appendix D,
further organises these determinants based on their relevance to

conflict onset, intensity, or both, with each determinant's pos-
terior inclusion probability (PIP) indicating its importance.
Some determinants influence both the onset and intensity of
conflict, highlighting their complex roles in conflict dynamics.
Using Bayesian Model Averaging (BMA), we identify robust
predictors across both dimensions, providing a comprehensive
understanding of conflict drivers without separating onset from
intensity.

1. Political economy variables appear to have strong influence
on conflict onset and intensity. Contractual institutions,
liberty and respect for property rights are believed to be a
necessary step for the promotion of stability and economic
development (Hegre and Sambanis 2006; Kratou and
Laakso 2021). As presented in Table 1, academic freedom,
polyarchy, corruption and accountability appear with a
probability greater than 99% for all four MCMC chains.
Although our approach does not explicitly differentiate
between onset and intensity, Table A2 highlights that
certain determinants, such as corruption and account-
ability, are more closely tied to conflict intensity as sug-
gested in the literature. The significant and positive effect
of corruption in our findings aligns with Bleaney and
Dimico (2011). This reinforces our observation that weak
institutional frameworks amplify conflict severity.
Lacina (2006) further supports this by arguing that the
erosion of governance structures and the fostering of
factional divisions in fragile states can prolong conflicts
and exacerbate violence. These insights underscore the
critical role of corruption and institutional weaknesses in
escalating conflict intensity, especially in states with inef-
fective governance systems.

Similarly, our results indicate that high levels of
accountability—while generally associated with political
stability—may also contribute to conflict intensity in re-
gions such as the Middle East and North Africa. This
paradox is discussed in works such as Savun and Tir-
one (2011) and Collier and Hoeffler (2004), where
accountability can reduce the risk of onset but may esca-
late violence in contexts of incomplete democratisation or
during conflict periods, especially in politically unstable
regimes. As shown in Table 1, the positive and significant
estimate on conflict intensity confirms that accountability
can curtail some effective strategies in maintaining order.
Democratic indicators that are highly correlated with
accountability such as polyarchy and neopatrimonialism
are all important predictors for violence. Large values of
the polyarchy index are observed in countries such as
Israel, Turkey, and Lebanon along with Sub-Saharan
countries such as Senegal, Mali, Burkina Faso and
Nigeria. Whereas Burkina Faso has been enjoying until
recently relative tranquillity, Nigeria and Lebanon have
been severely afflicted with violent conflicts. Gulf coun-
tries are ranked with the lowest value of polyarchy.

Although Collier and Rohner (2008) describe a set of
mechanisms through which loot-seeking opportunities
become less valued as income rises, we still find evidence
that democratic states with higher income have suffered
tremendously from violent conflicts. Israel and Turkey
being prime examples of states with higher levels of
accountability facing violent conflicts even though
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TABLE 1 | BMA—Estimation results.

Imputation— Imputation— Imputation—
Variable Imputation-Chain 1 Chain 2 Chain 3 Chain 4
Pr (incl.) Estimates Pr (incl.) Estimates Pr (incl.) Estimates Pr (incl.) Estimates
Intercept 1.04 (**) 0.96 (**) 1.27 (*%) 1.19 (*)
(0.44) (0.42) (0.59) (0.65)
Past_3_Years_Conflict 1.98 (***) 1.92 (***) 1.55 (***) 1.59 (***)
(0.66) (0.58) (0.42) (0.50)
Water_risk_Agri —2.77 (**) —3.41 (%) —2.61 (*¥) —2.65 (**)
. aw | asm [ e
Unemp 0.06 (***) 0.08 (***) 0.13 (*) 0.08
(0.01) (0.01) 0.07) (0.11)
W x Polarisation —1.76 (*** —1.7 (**%) —1.89 (***) —1.44 (¥**)
(0.56) (0.54) (0.59) (0.52)
Water_Entering —-0.01 -0.01 0.03 (***) 0.08
(0.05) (0.05) (0.01) (0.08)
Affinity_USA CL00 35(%) | 100 404(%) | 100 283(*) | 100 | 242(%
1.57) (1.85) (1.36) 1.27)
Inflow_Treaties —-0.05 —-0.07 —0.11 (***) —0.13 (***)
0.07) (0.08) (0.01) (0.05)
Academic_Free _—1.06 (***- —0.97 (**) _—0.77 (***)_ —0.89 (**)
(0.34) (0.41) 0.27) (0.44)
Desalination 1.61 (***) 1.64 (***) 1.7 (***) 1.32 (**%)
0.47) (0.49) 0.53) (0.35)
Accountability C 100 4090%) | 100 379(%) | 100  423(*) 100 | 349 (%)
(1.95) (1.84) (1.81) (1.64)
W x Arable_Land —1.27 (*** —2.65 (**¥) —1.34 (**%) —1.67 (***)
(0.49) (0.87) 0.39) (0.62)
Renewed_water_pc —0.11 (*) -0.13 (*) (0.05) —0.12 (**)
(0.06) (0.07) 0.13) (0.06)
Corrpt 0.82 (**) 0.76 (**) 0.67 (***) 0.7 (**)
S 0w e L 2 L (030)
Ethno_Ling 2.67 (**%) 1.12 (*%) 1.54 (*%) 1.9 (*¥)
(0.88) (0.44) (0.55) (0.73)
Perc_Pop_Safe Drink —0.04 (*** —0.09 (***) (0.08) —0.13 (**)
S o L e L 00 [ 009
Polyarchy 2.59 (¥**) 2.74 (¥**) 2.53 (**F) 1.21 (%)
(0.88) (0.83) (0.60) (0.73)
W x Undernourishment 0.09 0.10 0.10 0.02 (***)
e e [ oo o)
Fragile_State_Change 0.51 —0.41 (**) —0.75 (***) —0.5 (***) - -0.21 (%)
(0.20) (0.27) (0.16) 0.12)
Govt_Effectivness _ —1.29 (**) —1.58 (**) (0.46) 0.29 —0.48
©osn | 06 0.33) 0.33)
W x Neopatron 1.11 0.33 0.25 2.84 (%) 0.47 0.4 (%)
(0.90) (0.30) (1.52) (0.23)
(Continues)
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TABLE 1 | (Continued)

Imputation— Imputation— Imputation—
Variable Imputation-Chain 1 Chain 2 Chain 3 Chain 4
Pr (incl.) Estimates Pr (incl.) Estimates Pr (incl.) Estimates Pr (incl.) Estimates
Fragile_State_Mean 0.13 -0.04 -0.02 0.69 0.14 0.03 (***)
(0.05) (0.04) (0.11) (0.01)
W x Polyarchy 0.40 1.03 (*) 1.73 (**) 0.65 (0.07) 0.53 0.17
©sn - (086 (0.91) (0.25)
Neopatron 0.63 1.32 (%) 1.99 (*) 0.23 0.04 0.69 0.78
(0.73) (0.97) (0.04) (0.88)
Italian_Colonies _ -0.47 —-0.07 0.14 0.09 0.49 —0.28
03 L 030 (0.10) (0.20)
Arm_Personnel 0.12 0.12 (*) - 1.10 1.22 (**%) 0.60 0.67 (¥**)
(0.07) (0.69) (0.58) (0.20)
GDPgr 0.68 —0.06 (***)  0.33 -0.05 0.01) 0.46 -0.01
(0.02) (0.03) (0.03) (0.01)
Forest_Rent 0.11 0.09 - 0.17 0.15 (%) 0.46 0.13 (**)
(0.09) (0.12) (0.09) (0.04)
State_Hist_1450_2000n 0.28 0.62 0.53 21.17 0.48 1.52 0.95 0.09
(17.94) (123.30) (0.59) (67.03)
Arm_Imp - 0.47 (**) 0.05 -0.01 0.23 0.06 - 0.37 (**)
0.17) (0.03) (0.04) 0.17)
GDPpcgr_Vlty 0.09 —0.05 _ 0.03 _ 0.07 (***) 0.49 0.02
©0s) | (o3 0.01) 0.01)
Empl_Pop_Fem 0.25 —0.02 (*) 0.00 -0.02 —0.08 (***) —0.09
(0.01) (0.02) 0.03) (0.07)
Rule_Law 020  —0.63(*% 019  —0.56 (***) —3.08 (***) —1.43 (%)
(0.18) (0.13) (1.12) (0.82)
British_Colonies 069  —041 (**) 0.1 —0.08 0.69 —0.77 (¥) —0.76 (**)
(0.10) (0.08) 0.42) (0.29)
State_Hist_1450_01n - —0.03 0.06 2.56 0.54 —1.56 (*) 0.72 0.19
(3.35) (22.70) (0.83) (13.18)
W x Ethno_Ling 0.67  —0.61 (***)_—1.49 (%) 016  —0.05(***)  0.14 0.00
©02) . (056 0.00 (0.04)
W x Artifical_Border 0.64 —0.95 (**) 0.38 —0.38 (**) —2.25 (%) 003 0.00
(0.38) (0.18) (0.83) (0.13)
Perc_Confl_Independ _ 1.46 (***) 0.33 0.29 (*) 0.39 0.05 0.32 0.20
) 0.15) (0.14) 0.18)
Empl_To_Pop —0.12 -0.13 (%) 0.10 (0.09) 0.04 0.01
(0.09) (0.08) (0.09) (0.01)
W x Perc_Confl_Independ 0.82 (**) 0.05 0.07 0.63 0.75 (**) 0.20 0.06 (**)
03 0.06) (0.35) (0.01)
Artifical_Border - —0.18 0.27 0.91 (**) 0.02 0.02 0.66 1.32 (*%)
(0.60) (0.40) (0.01) (0.57)
Perc_Rur_Safe_Drink 0.09 0.03 0.09 (*) 0.10 0.06 0.42 0.1 (***)
(Continues)
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TABLE 1 | (Continued)

Imputation— Imputation— Imputation—
Variable Imputation-Chain 1 Chain 2 Chain 3 Chain 4
Pr (incl.) Estimates Pr (incl.) Estimates Pr (incl.) Estimates Pr (incl.) Estimates

(0.03) (0.05) (0.06) (0.01)

W x Affinity_Russia 0.01 —0.06 (***) 0.95 —1.17 (*%) 0.10 (0.10) 0.47 -0.28
0.00 (0.57) (0.10) (0.19)

Free_Assoc 0.00 0.14 0.95 2.10 0.22 0.06 0.34 0.62
(0.14) (1.52) (0.18) (0.42)
W x State_Hist_1450_01n 0.00 -0.02 0.94 0.42 0.09 (0.09) 0.40 0.36 (*)
(0.02) (0.47) (0.09) (0.18)

W x State_Hist_01ln 0.05 -0.03 0.93 -0.79 0.20 0.04 0.17 -0.23
(0.03) (0.68) (0.10) (0.17)
Pop_Density 0.11 0.08 0.87 0.93 (*¥) 0.06 (0.05) 0.31 0.35 (%)
(0.10) (0.49) (0.06) (0.19)

W x Corrpt 0.45 -1.27 (*) 0.00 0.09 0.76 0.05 0.00 0.00

(0.76) (0.09) (0.12) 0.00

W x Gender_Ineq 0.72 —0.74 (**) 0.05 —0.09 (**) 0.10 —0.13 (¥) 0.34 -0.21
(0.34) (0.04) (0.07) 0.17)

W x Accountability 0.10 -0.05 0.97 —0.46 (**) 0.00 (0.02) 0.12 0.03
(0.04) (0.19) (0.02) (0.08)

Civil_libty 0.08 —0.68 0.75 —23.95 0.01 (0.07) 0.33 -7.36
(22.16) (151.29) (0.07) (82.54)

W x Pop_Density 0.00 —0.01 0.95 1.11 (**) 0.00 (0.01) 0.13 0.08
(0.04) (0.56) (0.01) (0.11)

Note: The remaining 135 variables never exceed a 70% probability of inclusion: W x StateHist_1450_01n, W x accountability, Affinity_China, media_free, PPG debt,
W x Ethnic_Frac, W x GDPpcgr_Vlty, GDPpcgr, W x client, W x civil_liber, W x arms_imp, W x Affinity_China, W x rural_gr, W x Desalinisation,

W x arm_personnel, Dam_cap_pc, W x Affinity USA, W x British_colonies, W x cereal_yld, French_colonies, client, W x Gvt_Effectiveness, school_Age_prim,
arable_land, health_equ, W x unemp, W x free_assoc, Polarisation, Gender_Ineq, W x FDI_GDP, W x media_free, arm_forc_perc, W x GDPpcgr, Affinity_Russia,
pop0-14, W x French_colonies, Outflow, W x Past_3_Years_Conflict, W x religi_free, Adjusted_savinds_educ, religi_free, W x school_Age_prim, educ_equal,

W x Italian_colonies, W x Landlocked, Landlocked, W x Adjusted_savinds_educ, cereal_yld, W x Outflow, W x Fragile_State_Change, W x educ_equal,

W x Interest_Debt, Undernourishment, Interest_Debt, W x ODC_commit, W x Dam_cap_pc, W x Metal_Exp, W x acad_free, ODC_commit, W x ExternalDebtStocks,
W x InfloW x _Treaties, W x health_equ, W x Renew_Water_pc, rural_gr, W x Water_Risk_Agr, W x arm_forc_perc, W x forest_rent, Nat_Res_Rent, FDI_GDP,
Border_Rivers, W x Mineral_Rent, W x secon_educ, W x Fragile_State_mean, W x agri_valueadded, W x non_muslims, W x GDPgr, agri_valueadded, non_muslims,
merchan_exp_MENA, W x pop0-14, mort_inf, FDI, W x FDI, oil_rent, W x Border_Rivers, W x rural_pop, internet, W x PPG debt, W x Perc_Pop_Safe_Drink,
W x access_electr, rural_pop, W x internet, W x empl_to_pop, Drug_Seizures, W x Perc_Rur_Safe_Drink, shias, W x Trade_Openness, W x Water_Entering,
Perc_Irrigation, W x acct_bal, W x merchan_exp_MENA, Partitioned, W x shias, W x Partitioned, W x oil_rent, W x Trade_Openness_VIty, W x empl_pop_fem,
Metal_Exp, Agricu_land, Trade_Openness,W x mort_inf, secon_educ, W x Perc_Irrigation, ExternalDebtStocks, Seasonal_Variability_Score, Mineral Rent,
access_electr, W x Nat_Res_Rent, W x Agricu_land, mort, acct_bal, W x nat_inc, W x mort, Trade_Openness_Vlty, nat_inc, W x Drug_Seizures, Drought_Risk_Score,
W x Basin_Water_Stress_Score, Basin_Water_Stress_Score, W x Seasonal_Variability_Score, W x Drought_Risk_Score.

instability is more rooted in territorial conflicts than po-
litical violence. On the opposite pole, the least accountable
countries such as Eritrea, Saudi Arabia, Qatar, Bahrain,
and United Arab Emirates have been able to maintain
peace for long periods. Our results also confirm that in a
phase of incomplete democratisation, many countries in
MENA which had democratic presidential and parlia-
mentary elections lacked solid political institutions
(Howard and Roessler 2006), and that led to growing
factionalism, triggering ethic violence and armed conflict.
Our results also suggest that academic freedom and gov-
ernment effectiveness are linked to a negative impact on
intensity, which aligns with theories emphasising the role
of strong institutions in de-escalating violence
(Lacina 2006). These findings reflect the notion that robust
institutional frameworks mitigate violence once conflict

has started, but academic freedom and government effec-
tiveness do not necessarily have the same direct relation-
ship with onset (Bleaney and Dimico 2011).

Politics also counts in terms of military spending and in-
ternational relations. Firstly, investment in the military
sector should not be underestimated in the analysis of
conflict dynamics. Indeed, arms imports, and the total of
armed force personnel have a significant role in shaping
political stability with an inclusion probability for two out of
the four chains greater than 96% and 80%, respectively.
Secondly, the proximity effect seems to work via institu-
tional influence rather than through a purely spatial chan-
nel. Indeed, the relationship between international
institutions and political stability seems to play an important
role as described by the determinant ‘affinity with the
United States of America’ that has an inclusion probability
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of one for all four MCMC chains. Validation from external
sources, such as democracy-assistance programmes, can
assist nations in cementing democratic governance (Savun
and Tirone 2011). Even if our results do not confirm the
importance of international aid, the measure of voting af-
finity in the United Nations General Assembly (UNGA)with
the United States is a strong predictor. Alesina and Dollar
(2000) claim that the affinity vote in the United Nations is
the main factor explaining the distribution of US aid, even
greater than political institutions or economic policy of the
recipients. They also reveal that France is giving over-
whelmingly to its former colonies and the United States has
delivered about one third of its assistance to Egypt and
Israel. Our results show that political alignment with the
United States, which is often seen as unpopular in North
Africa and the Middle East (Carter and Stone 2015), in-
creases the risk of conflicts.

The impact of neighbouring countries on conflict propensity
is narrowed to a few institutional factors. Those regional
effects are captured by averaging over neighbouring obser-
vations and seem to be dominated by polyarchy and neo-
patrimonialism. The spatial lags of those factors also have a
robust inclusion probability, though this occurs in one of the
MCMC chains. Notably, all religious variables are entirely
absent.

. The results reveal the importance of a second group of var-
iables related to historical factors. Their influence on the
occurrence of conflicts in the Middle East and Africa ap-
pears via two channels. The first one could be called a
hysteresis factor, in the sense that past conflicts influence
the probability of having future conflicts in a country or in
a region. This effect is present via the variable ‘past con-
flicts in the last 3 years’, which is included in all models
with a probability of one. The hysteresis effect, as dis-
cussed in the literature (e.g., Elbadawi and Sambanis 2002;
Lacina 2006), indicates that unresolved conflicts often
leave behind conditions that facilitate or escalate future
violence, whether through residual grievances or destabi-
lised institutions. The second historical set of variables
refers to precolonial state development and colonial legacy,
as heavily analysed in the literature (Borcan et al. 2018;
Saleh 2017). The results confirm the importance of his-
torical state development in shaping contemporary politi-
cal stability. The State history score for the 3500 BCE to
1450 CE period has an inclusion probability greater than
70% for half of the MCMC chains. However, recent colo-
nial history should not be underestimated. The Italian and
British colonial legacies seem important for half of the
chains as well. Artificial borders designed by colonial
empires also have a strong influence on political stability
as ethno-linguistic fractionalisation has an inclusion
probability of one across 75% of all MCMC chains. Related
to weak institutional factors, a second main obstacle to
democratisation is thus the incongruity between territory
and identity arising from artificial borders designed by
colonial powers. Artificial states bore no resemblance to
the natural distribution of their indigenous populations
(Alesina et al. 2011).

Ethno-linguistic fractionalisation, a direct consequence of
these artificial borders, has a strong and positive effect on

the incidence, particularly in ethnically diverse countries
such as Chad, Cameroon, Nigeria, and the Central African
Republic. These countries experience higher levels of
instability compared to more ethnically homogeneous
states, such as Morocco or Tunisia. The literature (Fearon
and Laitin 2003; Hegre and Sambanis 2006) suggests that
high levels of fractionalisation fuel onset by increasing
grievances and creating mobilisation opportunities. In
contrast, ethnic polarisation, which captures the ideolog-
ical or identity-based separation within groups, not only
influences the likelihood of conflict onset but also signif-
icantly shapes conflict intensity, exacerbating violence
once conflicts emerge. Collier (2001) argues for a non-
monotonic relationship between the probability of violent
conflicts and ethnic diversity where low risks are only
observed for highly homogenous and highly heteroge-
neous states.

Regional dynamics play a crucial role in shaping conflict
patterns, as evidenced by the spatial lag of the polarisation
variable (W*Polarisation), which consistently displays an
inclusion probability of one across all MCMC chains. The
spatial lag of artificial political borders, though less
prominent, still appears in 89% of unique models in one of
the four MCMC chains. Although we do not observe a
direct impact of polarisation on state-level violence, our
findings highlight significant positive spillover effects from
neighbouring regions. Specifically, a state is less likely to
experience violence when its neighbours exhibit higher
levels of polarisation. This aligns with K. S. Gle-
ditsch's (2007) work on the transnational dimensions of
civil conflict, emphasising how regional interconnected-
ness can influence domestic stability.

. Only a few economic factors related to employment have a

strong positive impact on peace and stability. Unemploy-
ment has a strong positive impact on conflict intensity,
whereas the ratio of employment to population and
number of women employed contribute significantly to the
promotion of peace. This aligns with the findings of Collier
and Hoeffler (2004), who argue that economic deprivation
lowers the opportunity cost of rebellion, increasing the
likelihood of conflict. Conversely, factors such as the
employment-to-population ratio and female employment
contribute positively to stability by reducing gender
inequality, fostering social cohesion, and mitigating ten-
sions (Melander 2005). However, regions with high levels
of gender inequality remain more prone to conflict,
underscoring the importance of improving female labour
force participation.

GDP volatility also plays a significant role in conflict
dynamics, particularly in conflict onset. Economic
instability—characterised by frequent or sharp fluctua-
tions in GDP—can weaken state capacity, amplify griev-
ances, and heighten the risk of violence. Studies such as
Acemoglu et al. (2003) highlight how institutional weak-
nesses exacerbate the impact of macroeconomic volatility,
increasing societal vulnerabilities. Furthermore, research
by Haddad et al. (2013) and Yang (2011) shows that
volatility tends to be more destabilising in less diversified
economies or those undergoing political and economic
transitions, which are characteristic of several nations in
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the Middle East and North Africa. Among these nations,
Libya and Iraq exhibit by far the largest GDP volatility,
driven by their heavy dependence on oil exports and
ongoing political instability. Although GDP volatility
directly influences the likelihood of conflict onset, its in-
direct effects can exacerbate intensity by prolonging
instability and straining governance.

Climate and water factors play a significant role in both
conflict onset and intensity, nearly rivalling the importance of
political economy variables. Climate and water-related fac-
tors significantly shape both conflict onset and intensity,
often rivalling political economy variables in importance.
The relationship between climate and conflict remains a
subject of ongoing debate (Hsiang and Burke 2018), with
environmental challenges serving as potential drivers of
both violence and cooperation (ESCWA 2023a). Although
climate can influence armed conflicts, it is rarely a sta-
ndalone predictor (Mach et al. 2019). This nuanced re-
lationship aligns with models such as Collier and
Hoeffler's (2004) greed-based framework and N. P. Gle-
ditsch’s (2021) argument that resource abundance does not
inherently prevent competition-driven rebellions.

Our empirical results support this complexity: controlling
for historical, institutional, and socio-economic factors,
access to fresh water, food and fertile land emerges as a
major determinant for political stability. Specifically, the
variable measuring the total population with access to safe
drinking water has a strong and negative impact on conflict
intensity. However, climate-related variables such as
drought risk and seasonal water supply variability appear to
have limited direct influence on conflict intensity, despite
broader concerns about extreme weather events.

The MENA region faces unique challenges due to its reli-
ance on agriculture, which constitutes a major component
of employment and heavily depends on water availability
(Bertini and Zouache 2021). Agriculture is a large con-
sumer of freshwater, and pressures on this sector from
water scarcity exacerbate inequalities, reduce living stan-
dards, and increase rural exodus and urban migration,
thereby heightening the risk of domestic unrest (Barrios
et al. 2006). Although such pressures often manifest
domestically, climate-induced international migration in-
troduces additional challenges by disrupting labour mar-
kets, depressing wages in host regions, and straining
resources in fragile states with weak infrastructure (Beine
and Parsons 2015). However, the availability of arable land
can counterbalance these pressures, fostering stability and
peace. Our findings highlight the importance of agricul-
tural stability and regional cooperation. Specifically, the
variable capturing the amount of arable land available in
neighbouring countries exerts a strong influence toward
peace. Countries in the MENA region with stable agricul-
tural sectors and better access to arable land tend to have
more peaceful relations with their neighbours. Water
scarcity in agriculture can drive social cohesion in some
cases. Our results further show that countries relying on a
highly stressed agriculture sector are more peaceful, con-
firming that water scarcity could promote cooperation,
especially with the help of international institutions. For
example, Mauritania and Burkina Faso, both facing high

levels of water stress in agriculture, have managed to avoid
conflicts despite such pressures, contrasting with more
volatile neighbouring countries.

The absence of effective water-sharing treaties and the
fragility of peace agreements further amplify instability at
the international level (Khayat 2020). In regions where
shared aquifers exist, water management policies often
lean towards over-exploitation, undermining opportunities
for cooperation and sustainable resource use. Additionally,
the implementation of desalination technologies, albeit an
expensive means to enhance water availability and quality,
appears paradoxically linked to heightened involvement in
violent conflicts, as suggested by our findings. Even with
Saudi Arabia and the United Arab Emirates contributing a
substantial volume of desalinated water, other nations
such as Algeria and Israel also emerge as significant pro-
ducers. Prevailing water policies tend to focus on the
exploitation of the region's fragile aquifers, sidelining the
potential for reusing 80% of the region's wastewater, which
could be harnessed for industrial activities and agriculture
(World Bank 2017).

In summary, our study offers new insights into the dy-
namics of conflict in the MENA region by highlighting the
complex interplay of environmental factors, institutional
quality, and the influence of neighbouring countries.
Although MENA countries are known for being highly
conflict-prone, we show that shared environmental
stressors such as water scarcity and the ability of in-
stitutions to manage these challenges significantly impact
conflict onset and intensity. Additionally, we identify
specific aspects of institutional capacity that play a critical
role in the region's conflict dynamics. These findings pro-
vide a more nuanced understanding of conflict in MENA,
extending beyond conventional institutional explanations
and offering new perspectives for policy and conflict
resolution.

4.2 | Conflict Prediction and Policy Implications

How can BMA aid social scientists to make more accurate
predictions about future events? Theoretical properties on the
predictive performance of BMA can be found in Hoeting
et al. (1999). Raftery et al. (1997) show that the quality of
forecast always improves when predictions from many models
are combined. Although many scholars have acknowledged that
predicting international events and trends is a difficult task,
various forecasting techniques have been introduced to predict
the onset of civil war (Schneider et al. 2011). Most prediction
strategies rely on a structural approach such as logistic regres-
sion, trying to predict the risk of conflict of a specific
geographical unit over time. In addition, some classification
techniques based on classification trees and neural network
algorithms have been advanced (Beck et al. 2000). We use the
top 5000 models accounting for more than 97% of the posterior
model probability to perform predictions. As detailed in Sup-
plementary Appendix E, we assess predictive accuracy using
sampling-based methods for cross-validation prediction. In the
binary case, analysing conflict onsets, Ward and Gle-
ditsch (2002) show a 35% misclassification. This is slightly better

12

Economics of Transition and Institutional Change, 2025

85U8017 SUOWILIOD BAIIERD 8|qed!|dde auy Aq peusenob aJe s ie YO ‘88N JO Se|nJ 1oy Ariq1]8UIIUO 3|1 UO (SUORIPUOD-PUR-SWBI WD A8 |IM A eIq U1 UO//:SANY) SUORIPUOD PUe SWe | 38U} 88S *[5202/60/80] U0 AriqiTauliuo A&B11M ‘ILYNNIONIO 40 A LISHIAINN Ad 2000L1098/TTTT OT/I0P/Wi00" A3 1M AReiq 1 jeuluo//:sdiy Wwoly pepeojumod ‘0 ‘€8692252



4 3 2
<~ 9.2% 8 4.4% = 0.9%
86 41 8
65.6% 21.8% 7.3%
™ 3.2% 3 9.5% & 3.1%
30 88 N 29
22.9% 46.8% 26.4%
= S
o~ 0.6% & 2.7% e 2.7%
c 6 25 25
il
_“Q‘ 4.6% 13.3% 22.7%
e]
(0]
S
o
8 8
- 03% ¢ 1.6% 1.6%
3 15 « 15
2.3% 8% 13.6%
[v) g 0, S 0,
o 0.6% = 2% 2 3.5%
6 19 33
4.6% 10.1% 30%
T
s 14.1% 20.2% 11.8%
131 188 110

FIGURE 4 | Confusion matrix for leave-one-out cross validation.

than our proposed model, which has a misclassification rate of
37% with five categories. When analysing the confusion matrix
presented in Figure 4, we see that we were able to correctly
predict 84 out of the 131 observations related to full scale war
(65.6% accuracy). When trying to predict international conflicts,
Beck et al. (1998) successfully predicted 16.7% of conflicts. Ward
and Gleditsch (2002) predicted 29 out of 56 international and
civil wars (52% accuracy). K. S. Gleditsch and Ward (2012), with
their best model, were able identify 11 out of 19 conflicts (58%).
All those models were working on dichotomous specifications of
conflict, ignoring conflict severity. The confusion matrix pre-
sented in Figure 4 shows that predicting the intermediate level
of conflict intensity is a much harder task. We were still able to
correctly identify 88 out of the 188 (46.8% accuracy) of the in-
termediate conflicts. Low intensity remains often confounded
with the state of peace which has a correct classification rate of
80.1%. The implications of these findings for policy are mean-
ingful. The model provides a more comprehensive under-
standing of the factors that influence conflict intensity,
including the role of neighbouring countries. This can help
policymakers in identifying regions at higher risk and better
allocating resources for conflict prevention and intervention.
By recognising the varying levels of conflict severity, our
approach enables more targeted responses, such as peace-
keeping and resource management strategies, particularly in
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X X X
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3 8 146
3.2% 2%

& 0 8 o % 0

3 31% 3 1.5% ¥ 20.4%

- 29 - 14 190
31.2% 3.4%

e 1.9% s 37% ¢ 11.6%
18 - 34 108
19.4% 8.3%

°\: 0, § [ 5\: 0,

5 08% & 27% 3 7%
7 - 25 65
7.5% 6.1%

X X

= 39% & 45.3%
36 421
38.7%
10% 43.9% 930
93 408

areas vulnerable to environmental challenges and political
instability. Overall, our study contributes to conflict prediction
literature by offering a robust method for forecasting conflict
dynamics and providing valuable insights for policymakers.

5 | Conclusion

In this study, we propose a Bayesian Model Averaging approach
to analyse both the onset and intensity of conflicts in North
Africa and the Middle East. We measure conflict intensity by
constructing an ordinal outcome based on annual battle-related
fatalities. By extending the traditional BMA approach to longi-
tudinal ordered probit models over the period 1989-2018, we
exploit the temporal and spatial dimensions to increase model
predictability. The proposed procedure allows the selection and
estimation of large sets of potential determinants such as his-
torical, demographic, socio-economic, institutional, and envi-
ronmental factors while including spatially and temporally
lagged covariates.

Our results confirm that institutional and economic conditions
associated with weak states are the strongest predictors of both
the onset and intensity of conflict. These factors, such as the
lack of economic opportunities, limited civil liberties, and
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unequal access to renewable resources such as land and fresh-
water, play a more prominent role in conflict dynamics than
factors such as religious diversity or economic inequality. These
conditions exacerbate tensions and contribute to instability,
reinforcing the importance of strengthening institutional
frameworks and ensuring equitable access to resources for
conflict prevention.

The precolonial evolution of state institutions moderately im-
pacts political stability, but colonial legacies, particularly ethnic
partitioning in artificial modern states, strongly determine
conflict intensity. Our spatially lagged factor analysis un-
derscores the significant role of transnational ethnic linkages in
conflict intensity. Pervasive governance challenges, including
issues of accountability and inefficiencies in many African and
Middle Eastern states, contribute to violent conflicts. Our
unique moving average procedure reveals new insights, high-
lighting climate change's potential to exacerbate food and hu-
man insecurity in societies with weak governance. Groundwater
depletion and extensive desalination worsen disparities in water
availability, raising concerns about violent conflicts over scarce
resources. Cooperative, sustainable, and multidisciplinary in-
ternational efforts are essential for efficient freshwater access
across countries. Predictive models benefit from regional fac-
tors, emphasising the importance of investigating independence
between countries using spatial econometric specifications such
as Spatial Durbin Models within a Bayesian Model Averaging
setting with ordered outcomes.

A precise assessment of the potential contagion of conflicts
would necessitate a comprehensive data collection approach.
This should encompass various dimensions, including the
intricate dynamics of intergroup linkages, the evolving nature of
transnational identity, and the equitable utilisation and man-
agement of shared natural resources. By delving into these
multifaceted aspects, we could gain a more nuanced under-
standing of the interplay between sociocultural connections,
cross-border affiliations, and environmental dependencies, thus
enhancing our ability to anticipate and address the complex
challenges associated with conflict contagion.
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Endnotes

! The members of the Arab League are Algeria, Bahrain, Djibouti, Egypt,
Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, Qatar,
Saudi Arabia, Somalia, Sudan, Tunisia, United Arab Emirates, and
Yemen. Comoros, Oman, Palestine, Syria are left out because of
missing data.

20ur sample includes Senegal and Mali (sharing a border with
Mauritania), Niger, Nigeria, Cameroon, Central African Republic
(neighbours of Chad), Eritrea and Ethiopia (bordering Sudan). We did
not include countries neighbouring South Sudan. Hence, Kenya,
Uganda, and the Democratic Republic of Congo are not included even
though they were involved in conflicts with Ethiopia, Sudan, and So-
malia. In contrast, we have added Burkina Faso, whose recent conflicts
have been strongly connected with Mali and Niger. In the Middle East,
we have included Israel, Turkey and Iran bordering the Arab countries.
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