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Abstract

We provide an overview of the roots of civil conflict and distinguish between eco-
nomic conditions and natural factors. We discuss the very recent (quasi-experimental)
evidence on the effect of economic wealth, commodity prices and climate on the likeli-
hood of civil conflict. As a preamble, we present an overview of the theoretical literature
on the roots of conflict and distinguish between “capacity-related” and “opportunity-
related” causes of conflict. We also provide policy implications regarding the prevention
of civil conflicts.
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1 Introduction
While a vast majority of countries have experienced economic development since the end of
World War II, some countries have suffered from repeated cycles of violence. Civil wars and
civil conflicts are frequent as well as persistent: 20% of countries have experienced at least
ten years of civil war during the period since 1960 (Blattman & Miguel 2010).

The prevalence of civil conflict and its deep and persistent effects have led researchers to
understand the roots of civil conflict outbreak, incidence, duration and intensity. Being to-
tally aware of the manifold roots of civil conflict, we choose to focus on two broad categories:
economic determinants and natural factors. We consider here economics determinants such
as the level of economic development, income volatility or international commodity prices.
We consider natural factors as the abundance of natural resources (such as oil, gas or dia-
monds) or the local climate conditions.

Political scientists and economists define conflict in a given country as an internal conflict
that concerns at least two parties (government being among them), with a use of armed forces
resulting in human deaths. A conflict is categorized as a civil war if there are over 1,000
(battle-related) deaths per year and as a civil conflict if there are over 25 (battle-related)
deaths per year. The Peace Institute of Oslo (PRIO)1 and Correlates of War Project (COW)2

are the two main institutions which collect data on conflicts. They provide a list of all
conflicts for each country in the world, with information on the geographical localization of
the conflict, the parties involved and for some recent cases the number of deaths in each
battle with a specified point in time.3

Civil conflict is one of the most deadly human phenomena. Since the end of World War II,
more than 5 million people have died because of civil war battles worldwide. These wars have
deep and manifold disastrous consequences. The World Bank report on “Conflict, Security
and Development (World Bank 2011) asked the Norwegian research institute Fafo to conduct
surveys in six countries and territories to evaluate the effect of violence on livelihoods.4
Civil conflict generally affects large proportion of the population: “...up to 26 percent of
respondents report that their immediate family’s home had been looted, up to 32 percent had
been displaced, and up to 19 percent had a family member who had been tortured”. Other
consequences of civil war include a poverty boom (Justino & Verwimp 2008), the collapse
of civil liberties and political rights (Chen et al. 2007), the tragic deterioration of health
(Akresh et al. 2012, Domingues & Barre 2013) and education (Lai & Thyne 2007, Blattman
& Annan 2010, Kibris 2014), the increase in inequalities, and the destruction of human and
physical capital that hinders macroeconomic performance. All these consequences lead to

1http://www.prio.no/
2http://www.correlatesofwar.org/
3Note that the definition of COW adds a condition. The conflict is considered as a war if the involved

armed groups are capable of “effective resistance”. This condition is useful to distinguish wars from genocide
or riots. The definition of wars considered in the PRIO dataset also considers a condition of “effective
resistance”.

4The six countries and territories are the Democratic Republic of Congo, Ivory Coast, Mali, Sierra Leone,
the Gaza Strip, the West Bank and Colombia.
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a greater number of deaths which are an indirect cost of civil conflicts. Conflicts also have
regional and global repercussions. The consequences extend to external relationships, with
negative spillovers for neighboring countries (Murdoch & Sandler 2004), international trade
destruction (Martin et al. 2008) and a massive flight of assets (Collier et al. 2004). Bozzoli
et al. (2010) report that worldwide total GDP in 2007 would have been 14.3% higher if there
had not been any conflict since 1960. In Tanzania, a country making development advances,
the estimated negative spillovers in the prevalence of conflicts in neighboring country is about
0.7% of its GDP every year (World Bank 2011). In the case of a small, low-income country,
the cost is around 43 billion dollars for the direct loss of income. The estimated cost goes up
to 60 billion dollars when the mortality and morbidity effects are taken into account (Collier
et al. 2009). Even after the conflict has ended, a civil conflict has deep, persistent effects
which are complex to evaluate. Among these are long-term effects on such determinants of
economic development as child education, social cohesion or health.

Since the publication of the literature by Blattman & Miguel (2010), who advocate for
the “advantages of quasi-experimental econometric approaches for distinguishing correlation
from causation”, the number of studies in this vein has grown quickly. In this review,
we focus on economic conditions and natural factors with an emphasis on recent quasi-
experimental studies which uses commodity prices and climate shocks. We discuss the debate
on the causal effect of commodity price shocks on the likelihood of civil conflict, with the
most recent studies being Dube & Vargas (2013), Aragon & Rud (2013), Bazzi & Blattman
(2014), Berman & Couttenier (2014) and Berman et al. (2014). We also discuss the debate
on the link between climate and civil conflicts, which is born from Miguel et al. (2004),
with the most recent studies being Marchiori et al. (2012), Harari & Ferrara (2012), Hsiang
et al. (2013), Couttenier & Soubeyran (2014), Maystadt et al. (2014) and Maystadt & Ecker
(2014). The first step in each of these studies is to estimate the effect of commodity price
shocks or climate shocks on the likelihood of civil conflict. The second step is to recover the
mechanisms, which is a challenging quest mainly because it requires specific data. We thus
discuss how the literature is attempting to recover the mechanisms through which commodity
prices and climate affect the likelihood of civil conflict.

The review is organized as follows. We first present an overview of the theoretical roots
of civil conflict (Section 2). We then focus on one of the central question in the conflict
literature: the link between economic wealth and civil conflict (Section 3). We then discuss
the new literature which tackles the issue of causality and aims at recovering the mecha-
nisms (Section 4). Section 5 discusses some policy implications, notably with regards to the
prevention of civil conflict.

2 The Theoretical Roots of Civil Conflict
In this Section, we first briefly review the main theories of conflict and then describe how they
help to understand the specific roots of civil conflict. Our discussion echoes and complements
existing surveys on the theoretical literature of conflict (Fearon 1995, Garfinkel & Skaperdas
2007a, Bloch 2009, Jackson & Morelli 2011).
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2.1 The Theory of Conflict: Capacity and Opportunity
One of the main goals of the theoretical models of conflict is to explore the rational causes
of conflict. There are two prerequisites for conflict between rational agents. Conflict arises
only if there is no mutually advantageous and enforceable agreement or if the agents are
not able to reach such an agreement (Fearon 1995, 2005).5 Hence, bargaining failures and
situations where the benefits from conflict are greater than the costs (for at least one of the
agents involved) are the causes of conflict. Reconciling rationality and conflict is challenging
because a conflict implies the destruction of productive resources.6 However, “capacity” and
“opportunity” sometimes lead to conflict. Parties can be able or not to fight (they can be
strong or weak, and they can be able or not to raise revenue) and they can be able or not to
commit to not fighting, which are examples of what we refer to as “capacity”. Parties may
also or not have incentives to fight, i.e. their benefits to fight may outweigh or not their
(opportunity) cost of fighting, which is what we refer to as “opportunity”.

Commitment problems are pervasive causes of conflicts. An inability to enforce a bar-
gaining agreement and/or to credibly commit to abiding by an agreement is related to the
capacity of the parties to fight and their capacity not to fight. The anarchic state of nature
described in Hobbes’s Leviathan (Hobbes 1651) relates to conflicts due to the inability of
men to trust each other.7 Conflict arises when the agents cannot commit to not fighting
even after a transfer of resource from one agent to another (see Sonin & Schwarz (2008) for
a dynamic solution to this problem). Contest models in line with Haavelmo (1954) rely on a
lawless framework and on the commitment explanation of conflicts. In this literature, con-
flicts are predominant because of a focus on social dilemma games. A key element of these
models is the technology for fighting (Hirshleifer 1989, Grossman 1991a, Skaperdas 1992).
These models of conflict consider the trade-off between production and appropriation8 and
predict that resources devoted to a conflict should increase with the relative effectiveness of
the fighting technology. This technology is broadly defined in the literature as the strategies
to take power in a State. It includes different kinds of protest such as rapid strikes, public
protests or revolution; different strategies to dismiss the government such as mass popular
demonstrations or creating defections within the regime. The technology for fighting is also
the capacity to have an access to firearms, to have skilled and trained fighters, and to have
foreign support for instance. Some specific geographical conditions such as the ruggedness
of the terrain, the proportion of the country that is made up of mountains, swamps or jungle
may be included in the broad definition of technology.

The other causes of conflict lie in the opportunities for the different parties, i.e. their

5Jackson & Morelli (2011) update Fearon (1995)’s review and distinguish five main causes for these
situations that we choose to group into “capacity” and “opportunity” causes of conflict.

6Garfinkel & Skaperdas (2007a) claim that the challenge comes from the emphasis put by economics on
the gains from trade. Starting from a conflicting situation, it is generally assumed that Pareto improvements
are possible. It is difficult to rationalize behaviors that prevent these improvements.

7See Rohner et al. (2013b) for a theoretical model and Rohner et al. (2013a) for an empirical study in
Uganda.

8Garfinkel & Skaperdas (2007a) review the literature based on the “contest model” where the efforts put
forth by the parties translate into a probability of winning a “prize”.
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individual costs and benefits to fight: parties may fight because of asymmetric information
about the potential costs and benefits of a conflict, because of the indivisibility of resources
that might change hands in a war (so that not all potentially mutually beneficial bargaining
agreements are feasible), because of agency problems, where the incentives of leaders differ
from those of the populations that they represent, or because of multilateral interactions
where every potential agreement is blocked by some coalition of States or constituencies
which can derail it. Distorted benefits because of information asymmetries are pervasive.9
A lack of information about the (endogenous) strength of the adversary can also generate
conflict (Meirowitz & Sartori 2008). Agents may have inconsistent beliefs, and conflict may
thus result for instance from the overconfidence of both parties (Slantchev 2007). Another
form of asymmetric information leading to conflict is linked to the motivations of the agents.
If a rational agent thinks that there is a (small) probability of being faced with an irrational
foe, the rational agent can choose to arm and fight (Waltz 1959, Schelling 1963, Kydd 1997,
Baliga & Sjostrom 2004, 2009). The fear that the adversary will become stronger in the
future may also be a reason for conflict (see the discussion in Taylor (1954) for the case of
wars between great powers). A State consolidation period during which power may shift
in favor of the adversary is a context where preventive conflict may occur (Powell 2012).
Mass killing can be interpreted as a strategy to reduce the future strength of the adversary
(Esteban et al. n.d.). Another convincing reason for conflict lies in the possibility of a conflict
of interests between the decision maker and the rest of the group represented. Jackson &
Morelli (2007) and Bevia & Corchon (2010) argue that conflict may arise when the decision
maker expects greater benefits (gains or glory) than his group (the citizens in the case of
interstate conflicts) or when the decision maker does not internalize all the costs that his
group bears.10 Querou (2010) shows that elected leaders may decide to go to war because
they anticipate that they will free-ride on the fighting efforts of their group members. Small-
scale or limited conflicts can emerge because they convey information about the relative
strength of the adversaries (Sanchez-Pages 2009).

A fascinating research topic is the timing of conflict.11 When do conflicts arise and when
do they end? Why and when do conflicts stop and start again? Garfinkel (1990) shows that
peace can be supported as an equilibrium when sufficiently patient players use punishment
strategies and Leventoglu & Slantchev (2007) and Yared (2010) show that temporary wars
may arise in equilibrium in two different models. Yared (2010) consider a model with incom-
plete information (and he focuses on sequential equilibria) whereas Leventoglu & Slantchev
(2007) consider a complete information model where adversaries have limited fighting capac-
ities (and they focus on renegotiation proof equilibria). Bester & Konrad (2004) show that
conflict (contest) may be delayed when there is asymmetry between defense and attack.12

9Conflict also emerges when there is an advantage to attack first (Powell 1993, Fearon 2005, Chassang &
Padro i Miquel 2010, Morelli & Rohner 2010).

10Indivisibility of the contested resource eliminates some peace agreements and can also lead to conflict.
Jackson & Morelli (2011) also argue that multilateralism may lead to bargaining failure.

11For an overview of dynamic contest models, see Konrad (2009) and Konrad (2012) for a focus on the
“discouragement effect”.

12For models of contest with attack and defense, see also the literature on sabotage in contests and
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Bester & Konrad (2005) show that contestants have incentives to delay conflict until the
stochastic strength (capacity) of the adversary is sufficiently low. A contestant may also
delay conflict because the cost of conflict in the current period is larger than the future
(discounted) expected benefits of winning the conflict (Polborn 2006). Jackson & Morelli
(2009) explore the dynamic incentives of adversaries to invest in armaments as a deterrence
strategy (which may delay conflict). Acemoglu et al. (2012) and Sekeris (2014) develop theo-
ries of (exhaustible) resource conflicts. Acemoglu et al. (2012) consider a two country model
where the firms in the resource rich country fail to internalize the negative externality of
their extraction on the increased likelihood that the resource poor country decide to attack.
Firms then tend to extract the resource faster, which in turn increase the incentives for the
resource poor country to launch a war. Sekeris (2014) consider a common pool resource
problem and show that conflict arises when the resource becomes scarce.13 Finally, Powell
(2013) proposes a theory of the pace of State consolidation in which consolidation occurs
thanks to peaceful negotiations that weaken the rebel group and/or violent conflict that may
lead to the end of the rebellion.

2.2 Civil Conflict: State Capacity and Rebels Opportunity
The economics and political science literature of civil conflict distinguishes three mecha-
nisms (related to capacity and opportunity) through which civil conflicts emerge. Bazzi &
Blattman (2014) recently discussed these mechanisms. It is important to have these mech-
anisms in mind in order to understand how scholars try to recover the mechanisms of civil
conflict and how they interpret the empirical results. The first two are the “opportunity
cost” of insurrection and the “State as a prize” mechanisms. Both are related to the “oppor-
tunity” theory of conflict, that is, to the incentives for civilians to rebel against the State.
The “opportunity cost” of insurrection refers to the decreased citizens’ opportunity cost of
becoming soldiers when their income from other activities decreases. Several scholars in
economics and political science have build various models which help understanding this
mechanism, e.g. Grossman (1991b), Hirshleifer (1995), Gates (2002), Chassang & Padro i
Miquel (2009). The “State as a prize” mechanism refers to the returns from fighting, the
State being a contestable prize. Thus, the higher the wealth of the State, the higher the value
of the contestable prize and the higher the incentives to fight to control the State (i.e. to win
the prize). This mechanism is also considered in several models, such as in Grossman (1999),
Chassang & Padro i Miquel (2009) and in the rent-seeking contest literature (see Garfinkel
& Skaperdas (2007b)). The third mechanism is the “State capacity" mechanism which is re-
lated to the “capacity” theory of conflict presented in the previous Section and refers to the
ability of the State to defend against potential or actual opponents. The theory argues that
the richer the State, the stronger its ability to monitor opponents, to deter rebellions, and
to buy off opposition. The “State capacity” mechanism has been first formalized in political

tournaments, e.g. Lazear (1989), Bester & Konrad (2000), Chen (2003), Krakel (2003), Gurtler (2008) and
Soubeyran (2009).

13On resource conflicts, see also (Soubeyran & Tomini 2012). They develop a simple model of water
shortages and conflict.
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science (Fearon & Laitin 2003). Garfinkel et al. (2008) propose a model of international trade
incorporating the “opportunity cost” and the “State as a prize” mechanisms. Their main
result is that countries tend to over-export the contested resource because conflict diverts
labor from production to conflict. Dal Bo & Dal Bo (2011) propose a simple model which
also incorporates the ‘opportunity cost” and the “State as a prize” mechanisms. To the
extent that conflict is more labor intensive than the (two sector) economy, they show that
an increase in the price of the capital-intensive sector increases conflict while an increase in
the price of the labor-intensive sector decreases conflict. This result has the advantage to
imply clear predictions that can be tested empirically (see Section 4).

3 Economic Wealth and Civil Conflict
The academic research provides plenty of stylized facts on the accuracy of the link between
economic development and conflict.14 There is a consensus on the negative correlation be-
tween the GDP per capita and the likelihood of civil conflict (Fearon & Laitin 2003, Collier
& Hoeffler 2004). However, this result has opened two debates.

Opportunity cost or State capacity? The first debate has been mainly focused on the
interpretation of this negative correlation. On the one hand, Fearon & Laitin (2003) have
argued that this result may be due to the weak State capacity in poor countries. Indeed,
in poor countries, the State may not have the capacity to enforce the law, to discourage
the formation of rebels group or to build an army to deter rebellions. On the other hand,
Collier & Hoeffler (2004) have argued that this result may be due to the low opportunity
cost of fighting of poor citizens in poor countries, GDP per capita being a proxy of citizens’
individual wealth. When citizens are poor or are even not able to feed themselves, their
opportunity cost of fighting is low. Despite Fearon & Laitin (2003) and Collier & Hoeffler
(2004) have favored different interpretations, these two are not exclusive. This is confirmed
by the evidence provided in Dube & Vargas (2013) which show that these two mechanisms
have played simultaneously in Columbia (see further for a presentation of this paper).

Accuracy of the causal relationship: The second debate has mainly focused on the ac-
curacy of the causal relationship. Miguel et al. (2004) were the first to address the weakness
of the empirical identification and to raise concerns as regards the possible endogeneity of
economic variables. Indeed, rich and poor countries differ on various political, geographic

14It is important to notice that the quality of the GDP data of poor countries could be very low (Deaton
2005, Young 2009). The statistical systems in poor countries suffer from shortcomings and these concerns
are much more salient during civil conflict episodes. As a result, it is essential to keep in mind that studies
focusing on the GDP of poor countries suffer from a problem of GDP measure. However, we can be optimistic
that this issue will be overcome. Indeed, economic development and the improvement of the statistical system
may enhance the quality of the data in the future. Note also, that nighttime light intensity data used as a
proxy for economic activity could be a powerful instrument to overcome this issue (Chen & Nordhaus 2010).
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or demographic dimensions. The risk of omitted variables bias, reverse causality and un-
observed heterogeneity cast some doubts on the causal interpretation. Miguel et al. (2004)
propose an instrumental variable approach to overcome this endogeneity issue. As most
of the countries which have experienced civil conflict episodes rely heavily on the agricul-
tural sector, they use rainfall variation as an instrument for economic growth. They focus
on the Sub-Saharan countries in which irrigation of cropland is minimal and the share of
the agricultural sector in economic wealth remains substantial. Economic growth is there-
fore closely related to weather shocks in this region of the world. They find a very strong
negative correlation between rainfall negative variations and economic growth: a 5% drop
in economic growth increases the probability of civil conflict by 12% in the following year.
Hodler & Raschky (2014) extend the cross-country analysis to a sub-national level, using
nighttime light intensity as a measure of regional wealth. They also conclude that negative
economics shocks cause civil conflict. A potential concern about the instrumental variable
approach is that it is valid only if the effect of weather on civil war is fully captured by
the measure of wealth (otherwise, the exclusion restriction assumption is violated). Weather
shocks may affect the likelihood of civil conflict through other channels, such as migrations
(Marchiori et al. 2012), increased competition over water (Maystadt et al. 2014), or decreased
self-consumption, which are hardly captured in GDP or nighttime light intensity measures.
In spite of a controversy on the robustness of the identification strategy used in Miguel et al.
(2004), see notably Ciccone (2011), a consensus has emerged on the fact that poor countries
with slow economic growth/level of economic development are more prone to civil conflicts.
Unfortunately, the authors cannot draw definitive conclusions as regards the different mech-
anisms. Indeed, weather shocks may fuel conflict because they decrease the opportunity
cost of fighting for populations who are highly dependent on their agricultural production
but also because a decrease in agricultural production decreases related tax revenue (mainly
collected thanks to export tariffs on agricultural commodities) which may, in turn, result in
a weakened State capacity and to an increase of violence.
An alternative strategy is to directly analyze the effect of climate measures on the likelihood
of civil conflict. As explained in the next Section, this “reduced-form approach” is now com-
monly used for analyzing the effect of international commodity prices and natural resources
financial windfalls on the likelihood of civil conflict.

4 The Quest for Causality and for Recovering the Mech-
anisms

Since the publication of the literature review by Blattman &Miguel (2010) who advocated for
the “advantages of quasi-experimental econometric approaches for distinguishing correlation
from causation”, the number of studies in this vein has grown quickly. In this Section, we
provide an overview of the literature on two determinants, commodity prices and climate,
with an emphasis on recent studies using quasi-experimental approaches. We first discuss the
debate on the causal effect of commodity price shocks on the likelihood of civil conflict. We
then discuss the debate on the link between climate and civil conflicts. The first step in each
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study is to estimate the effect of commodity price shocks or climate shocks on the likelihood
of civil conflict. The second step is to recover the mechanisms, which is a challenging quest
mainly because it requires specific data. We discuss how the literature is attempting to
recover the mechanisms through which commodity prices and climate affect the likelihood
of civil conflict.

4.1 Commodity Price Shocks
The initial idea that trade in commodities and civil conflicts are linked has been raised in
Collier & Hoeffler (2004). They show that the percentage of national income from primary
commodity exports, encompassing exports of natural resources such as oil and exports of
agricultural commodities such as coffee, is positively linked to the outbreak of civil war.
Fearon (2005) argues that this correlation is fragile and only holds for oil.15

The accuracy of the causal relationship: Several studies tackle the issue of causality
and use a quasi-experimental approach to show a causal link between commodity price
and civil conflict. Bruckner & Ciccone (2010) show that an outbreak of civil war is more
likely following downturns in the international price of Sub-Saharan countries’ main export
commodities, using a commodity price index with weights being time-invariant export shares.
They restrict their analysis to commodities where the countries produce a sufficiently small
share of world supply (that is less than 3%) to convince that the analysis does not suffer
from a problem of reverse causality, and they find the same result. They also argue that
international commodity prices do not reflect changes in the anticipation of future civil wars
in exporting countries. If this was true, downturns in commodity prices would presumably
be associated to a decrease in the likelihood of civil war. Bazzi & Blattman (2014) use
a similar analysis but disaggregate commodities and consider various measures of conflict.
They focus on the effect of commodity international price variations on various measures of
civil conflict using a commodity price index with weights being lagged export shares. They
find no evidence of an effect of commodity price variations on the outbreak of civil conflict.
However, they find that rising commodity prices increase the likelihood that civil conflict
ends and decrease conflict intensity. Rising oil and mineral prices do not affect the outbreak
of civil conflict but decrease the length and the intensity of civil conflict. The significant
effects are, however, not statistically robust. The main conclusion of their analysis is that
price shocks may not affect the likelihood of new civil conflicts but may affect the length
and the intensity of existing civil conflicts.

A recent literature turns toward micro case studies, exploiting within-country variation
instead of country-year analysis. Dube & Vargas (2013) use exogenous price shocks in
international commodity markets to assess how income shocks affect violence. They focus
on 950 Colombian municipalities over 1988-2005 period.16 They claim that income shocks

15See Blattman & Miguel (2010) for a more detailed discussion.
16In a related study, Angrist & Kugler (2008) show that departments in which coca cultivation grew during

the 90’s saw an increase in violence.
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may increase the likelihood of conflict but also reduce it depending on the nature of the
commodity. More precisely, they study changes in the price of agricultural goods (coffee),
which are labor intensive, and natural resources (oil), which are not. They show that a
conflict is more intense when the price of coffee falls because of lowered wages. In addition,
they find that a conflict is less intense when the price of oil falls. Vanden Eynde (2011)
focuses on the India’s Naxalite conflict, in particular to the rebel’s group (Maoist) strategic
choices of its target. Using a theoretical model, he shows that negative (labor) income
shocks17 increase violence against civilians to prevent them from being recruited as police
informers. Following his theoretical prediction, he argues that mineral resources is a key
element in the strategy of Maoist group. Maystadt et al. (2013) report results for mining
activities in the Democratic Republic of the Congo. They instrument granting of mining
concession by a mineral price index (mineral prices weighted by the fixed number of past
concessions of each mineral). They find that granting of mining concession does not affect
the likelihood of conflict at the lowest administrative level but increases the likelihood of
conflict at the higher administrative level. Berman & Couttenier (2014) and Berman et al.
(2014) use fine-grained disaggregated data for the entire set of sub-Saharan African countries
which significantly improves the external validity of the previous case studies.

Berman & Couttenier (2014) use fine-grained disaggregated data on conflict events to
study the impact of external income shocks on the likelihood of violence. They work with
a full grid of sub-Saharan African countries divided in sub-national units of 0.5×0.5 degrees
latitude and longitude, i.e their unit of observation is cell-year. They consider changes in
the world demand of agricultural commodities produced by the different regions within a
country, thus removing the usual assumption that specialization is similar across regions.18

They find that the incidence, intensity, onset and ending of conflicts are generally significantly
correlated with (temporary) commodity shocks within locations. Moreover, they find this
relationship is significantly weaker for the most remote locations, i.e those located away from
the main seaports. Their identification is also improved by the use of another (long-lasting)
income shocks: financial crises in the partner countries. The effect of this shock is consistent
with their previous results. At the country-level, these shocks have an insignificant impact
on the overall probability of conflict outbreak, but do affect the probability that conflicts
start in the most opened regions. In the same vein, Berman et al. (2014) asses the impact of
mining on conflicts in Africa. They use a fine-grained dataset of geo-referenced information
over the 1997-2010 period on the location and characteristics of violent events and mining
extraction over 27 minerals. They study the impact on civil conflict of all major minerals
in African countries at a spatial resolution of 0.5 × 0.5 degree. Their identification strategy
relies on exogenous variations in the minerals’ world prices and the presence of mines spread
within country (they restrict the sample to a sub-sample of cells without opening/closing of

17He uses negative rainfall shocks as income shocks.
18A potential concern as regards the use of price indices in which weights are based on export shares

is that the pattern of trade and the export shares may be affected by the occurrence of civil conflict (see
Garfinkel et al. (2008) for a theoretical model). This might be a source of reverse causality in the empirical
studies. Berman & Couttenier (2014) provide number of alternative measures of weights, suggesting that
their analysis does not suffer from a reverse causality bias.
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mine over the period). They are then able to identify a within cell-specific exogenous price
variation effect on violence through the changes in world commodity prices conditional on
having a permanent active mine. They show that mining activity increases violence at the
local level. The quantification of their effects is sizeable, both at local level and aggregated
at the country level. Moreover, they go further by showing that mining activity spreads
violence across territory and time by enhancing the financial capacities of fighting groups.

Opportunity cost, State as a prize or State capacity? The recent papers presented
above also study the channels through which commodity price variations affect civil conflict.
Bazzi & Blattman (2014)’s results suggest that the State as a prize mechanism, if any, is
not strong enough to result in a positive relationship between commodity prices and the
likelihood of civil conflict. Since they find that decreasing agricultural commodity prices
increase the length and the intensity of conflict, they do not rule out the opportunity cost
and the State capacity mechanisms, which may play through decreasing agricultural incomes
and State decreasing export tax revenue. Dube & Vargas (2013) show that a conflict is more
intense when the price of coffee falls because of lowered wages (a labor-intensive commodity),
which supports the opportunity cost effect. In addition, they find that a conflict is less intense
when the price of oil falls (a capital intensive commodity), which is consistent with the State
as a price mechanism. In the context of their case study, it is a “Municipality” as a prize
mechanism which is at stake. Berman & Couttenier (2014) propose evidence to disentangle
between the opportunity cost mechanism and the State capacity mechanism. They favor
the opportunity cost mechanism using two results. First, commodity price shocks have
no significantly larger effects in cells located closer to the the country’s capital city. This
suggests that the State capacity mechanism, if any, is not stronger closer to the political
center of the country. Second, they aggregate their data at the country level and do not
find a significant effect of commodity price shocks on military spending and on the efficiency
of revenue mobilization by the State. Vanden Eynde (2011), in the context of the Naxalite
conflict, show that rebel groups are more violent against security forces but only when the
group has an access to external found (which enable to recruit soldiers), which is especially
true if it has access to mineral resources. Berman et al. (2014) ask how local violence escalate
to national wars in a study which is at the intersection of the micro and macro literature.
They take advantage of the richness of ACLED data that inform on the outcome of the
battle events. They show that a rebel group, when it wins a battle and appropriates a
mining area, is more likely to perpetrate violence elsewhere in the country in the following
years. This suggests that fights around mines spread conflict across space (and time) by
making rebellions financially feasible thanks to the financial windfall from the winning of
the mine. This new mechanism may be called the “Rebels capacity” mechanism.

What can we learn from natural resource abundance? A related strand of the
literature, which is worth mentioning here, focuses on the abundance of natural resources.
Humphreys (2005) and Ross (2006) show that the abundance of natural resources is positively
correlated with the risk of civil war using measures of oil and diamond deposits. Boschini
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et al. (2007) disaggregate natural resources and introduce the concept of appropriability:
a resource is highly appropriable if it has a high intrinsic value and is easily transportable
and storable. Precious stones for example, are highly appropriable, whereas oil and gas are
not. The literature reports a positive correlation between appropriability of a resource, rent-
seeking activities, corruption or conflict (Fearon & Laitin (2003), Ross (2006), Fearon (2005,
2006) and Angrist & Kugler (2008) among others). Lei & Michaels (2014) and Cotet &
Tsui (2013) cast doubts on the robustness of the effect of the abundance of natural resources
on civil conflict. Cotet & Tsui (2013) use new data describing worldwide oil discovery and
extraction over the 1930-2003 period and show the lack of effect on the onset of civil war.
They suggest that their result is driven by a relatively strong “State capacity” effect and a
relatively weak “Rebels opportunity” effect. Indeed, governments in oil abundant countries
- notably in non-democratic countries - may use financial windfalls to deter potential chal-
lengers. This happens as long as the control of natural resources generates more power for
the State than attraction for potential rebels. Lei & Michaels (2014) use a dataset on giant
oilfield discoveries since 1946 to assess the causal link of oil production and conflicts. They
find a positive effect of oil discoveries on conflict. The incidence of conflict is especially high
for countries that have already experienced conflicts.

4.2 Climate

By (indirectly) linking climate to conflict, Miguel et al. (2004) have also opened a fascinating
new debate between scholars. The sub-Saharan African region serves as the main source of
information on this question. On the one hand, this region has been riddled with civil
conflicts; 29 countries in the region have experienced a civil war during the 1980s and the
1990s. On the other hand, African countries depend on rain-fed agriculture and agriculture
accounts for more than 50% of the GDP in a majority of African countries (World Bank
2011). Barrios et al. (2010) show that rainfall has been a significant determinant of poor
economic growth for Africa and they also show that this is not true for the other regions
of the world. They show that the drop in rainfall is responsible for 15%-40% of the gap in
African wealth (per capita) relative to developing countries. These peculiarities make the
focus on Sub-Saharan Africa relevant to highlight a potential relationship between climate
and civil war.

Both capacity and opportunity suggest the existence of a climate-conflict relationship.
The opportunity-related effect of climate suggests that drought may increase the likelihood
of civil conflict because rebelion groups are generally more “labor” intensive than government
forces. A normal climate maximizes the chances to get good and foreseeable harvests and
increases the opportunity cost to engage in fighting, which reduces rebel group recruitment.
Conversely, drought reduces the agricultural sector production and reduces the wealth of the
citizens, decreasing their opportunity cost to engage in fighting, which favors rebel group
recruitment. The capacity-related effect also suggests a positive drought-conflict relationship
because the fiscal capacity of the government (Besley & Persson 2010) is generally high
compared to the appropriation capacity of the rebel groups.
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The empirical evidence: Burke et al. (2009) focus on the direct link between climate
and civil war and use climate projections to predict the likelihood of future civil wars. They
study a reduced form relationship between rainfall, temperature, and civil war and show that
higher temperatures increase the likelihood of civil war.19 Their estimates (using historical
data) show that a 1 degree Celsius increase leads to a 49% increase in the likelihood of
civil war incidence. Projected climate models lead the authors to conclude that there will
be a 54% increase in the likelihood of civil war incidence by 2030. Hsiang et al. (2011)
associate climate changes on a global scale with global patterns of civil conflict. They
identify a relationship between the El Niño Southern Oscillation from 1950 to 2004 and the
probability of new civil conflicts. They show that the Southern Oscillation may have played a
part in 21% of all civil conflicts. Couttenier & Soubeyran (2014) show that the link between
rainfall, temperature and civil war found in the literature may be driven by aggregate shocks
(such as global climate) that were not accounted for. A standard specification relying only
on within country variation reveals a much weaker and insignificant link between weather
variables and civil war. To increase statistical power, they propose an alternative measure
of climate with the Palmer Drought Severity Index and continue to find a weak positive link
between drought and civil war. Harari & Ferrara (2012) focus on Africa over 1997-2011 at a
disaggregated level (0.5 × 0.5 degree). They show that drought during the growing season
of the main crop cultivated in a cell increases the likelihood of civil conflict in that cell.
Maystadt & Ecker (2014) show that temperature anomalies have increased the likelihood of
civil conflict in Somalian’s regions (over 1997-2009) and Maystadt et al. (2014) show that
temperature anomalies have increased the frequency of violent conflict by 32% in Sudanese
regions over the 1997-2009 period. In a meta analysis, Hsiang et al. (2013) consider 60
quantitative studies. They argue that there exist a convergence of the results that support
a causal link between climate and conflicts. They claim that the magnitude of the effect of
climate is substantial.20 For 1 standard deviation change in climate (warmer temperature
and extreme rainfall), they expect the intergroup conflict to rise by 14%.

Available data: Regardless of the quality of the data, rainfall and temperature are not
sufficient to characterize drought. Other factors, such as the yearly distribution of rainfall
and the accumulation capacity of the soil matter. For a given amount of rainfall (or temper-
ature), it is important to take into account the duration of the time period of accumulation
and the capacity of the soil to support or accumulate this quantity of rain. A same quantity
of rainfall also has different implications for countries depending on their geographic location,
the quality of their soil, and their agricultural specialization. The Palmer Drought Severity
Index (PDSI) which is based on a hydrological model and depends on local conditions and
on climatic history (Palmer 1965). Data is available since 1870 at 2.5 latitude and longitude
degree intervals. The PDSI values in two different countries with the same current tempera-
ture and rainfall levels may differ because of differences in local conditions (e.g. the duration

19See Buhaug (2010), Burke et al. (2010b), Buhaug et al. (2010) and Burke et al. (2010a) for a debate on
the robustness of this link.

20See Hsiang & Burke (2014), Buhaug et al. (2014) and Hsiang et al. (2014) for a debate on this claim.
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of the day, or the characteristics of the soil). The PDSI values in a country at two different
dates with the same temperature and rainfall levels may also differ because the PDSI takes
the local climatic history into account. The PDSI is a much richer measurement of drought
than the level of precipitations or temperature. Thus, the analysis is not subject to criticisms
regarding the choice of the variable (rainfall or temperature) or regarding the choice of the
climate model (level or growth rate). The Standardised Precipitation-Evapotranspiration In-
dex (SPEI)21 as an alternative of PDSI. The SPEI has the practical advantage to be simple
and available at a more disaggregated level than the PDSI.22 The PDSI has the advantage to
be grounded on a theoretical model (Dai 2011).23 The Weighted Anomaly Standardized Pre-
cipitation Index (WASP),24 is a measure of precipitation deviation from normal. The WASP
index is based on precipitation only, while the PDSI and SPEI is based on precipitation,
temperature, soil horizon thickness and texture, vegetation and texture-based estimates of
the available soil moisture. Global climate variations (El Niño Southern Oscillation) are also
used instead of idiosyncratic variations of rainfall and temperature, and they analyze the
link between global climate and a global measure of the risk of civil conflict.25

5 Policy Implications
In the previous sections, we have presented a (non-exhaustive) list of empirical roots that
appears to be major determinants of civil conflict. For each broad group of determinants,
we have proposed a state of recent research. It is important to stress that the roots of
civil conflicts presented above are not mutually exclusive. Civil conflicts often arise because
of a conjunction of several events and conditions. We think that civil conflicts break out
when there are latent tensions and specific events create a spark which fuels these tensions.
The previous exposition of the conceptual causes of conflicts has implications for policy.
As argued in the introduction, the costs of civil conflict are very high. In the case of civil
war, prevention is better than cure, but it is not clear whether opportunities for prevention
are more promising than opportunities for ending ongoing conflicts and reducing the risk of
conflict recurrence (Collier & Hoeffler 2007). Policies for recovery and peace-building can
be targeted more easily than prevention policies that are a priori more diffuse. An effective

21This index was first developed in Vicente-Serrano, Begueria & Lopez-Moreno (2010).
22See Ciccone (2011) and Miguel & Satyanath (2011) for a discussion on the appropriate way to model

climate. However, note that their discussion focuses on the use of lagged climate variables instead of climate
variations, but does not discuss the hydrological relevance of the climate index.

23Vicente-Serrano, Begueria, Lopez-Moreno, Angulo & El Kenawy (2010) argue that the SPEI has the
advantage over the PDSI to be able to depict droughts on time scales shorter than 12 months. However,
this criticism is not a problem because the monthly values used to compute the PDSI can be used to depict
such droughts (Dai 2011). Dai (2011) provides a criticism of the SPEI. He argues that it is the actual
evapotranspiration and not the potential evapotranspiration that affects the water balance. The problem is
that the SPEI uses the latter.

24This index was first developed in Lyon & Barnston (2005). Levy et al. (2005) uses this measure in a
study on conflict.

25However, the perspective of the studies which use a global measure is quite different, see Hsiang et al.
(2011).
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criterion for anticipating the likelihood of a civil conflict is to consider whether the country
has already suffered from a civil conflict. Indeed, half of the civil wars since World War II,
and every civil war that began after 2003 have taken place in countries that had a previous
civil war (Collier & Hoeffler 2007, World Bank 2011). The recent report from the World
Bank argues that international assistance focuses on recovery rather than prevention (World
Bank 2011). The predominance of civil conflicts during the 80s and the 90s in the South has
led international support to be targeted to ending civil conflicts. The aid received in post-
conflict countries greatly exceeds the aid received in fragile states to prevent an escalation
of violence. An illustration is West Africa during the 2000s. The World Bank reports that
the aid to two post-conflict countries, Liberia in 2008 and Sierra Leone over the 2000-2003
period, was around US$415 per capita and US$186 per capita (each year) respectively. By
contrast, aid for preventing conflict in Guinea, Guinea-Bissau, and Togo was only US$42 per
capita. However, the literature suggests that the best long-run conflict prevention strategy
is economic development. A direct instrument for development is aid to poor countries.
Aid has some positive effects in conflict prevention, in addition to the desired reduction
of poverty. Collier & Hoeffler (2002) argue that aid has no systematic direct effect on the
risk of conflict, but that it is beneficial nonetheless through its effect on growth. However,
Collier et al. (2004) show that the gain is modest relative to the cost of the aid and they
argue in consequence that conflict reduction should not be the core rationale for aid to low-
income countries. An essential factor of long-run development is the quality of institutions
(Acemoglu et al. 2001). The World Bank report argues that institutions for security, justice
and jobs should first be consolidated to prevent repeated cycles of violence.

Solutions to prevent conflicts linked to climate change are presumably to be found in the
agricultural sector. Most authors argue that agriculture lies at the heart of the climate-civil
war relationship. One can indeed think that the effect of drought on civil war is mainly chan-
neled through agricultural production and its effect on economic growth. Indeed, African
countries remain highly dependent on agriculture for both employment and economic produc-
tion, with agriculture accounting for more than 50% of gross domestic product (World Bank
2009). Lobell et al. (2008) and Schlenker & Lobell (2010) show that increases in temperature
and decreases in precipitation have strong negative effects on staple crop production. Pro-
jections indicate that Africa is one of the regions in the world where the decrease in rainfall
will be the heaviest. As argued in Burke et al. (2009), the negative effects of climate fluctua-
tions on agricultural productivity and their importance for economic performance (Dell et al.
2008, Schlenker & Roberts 2006, Schlenker & Lobell 2010) should lead governments and aid
agencies to help Africa in reducing conflict risk by improving the ability of agriculture to
deal with climate change. Burke et al. (2009) suggest several strategies to mitigate the effect
of climate change on the likelihood of conflict. These strategies include technical solutions
such as developing new crop varieties adapted to dry climates, and to build irrigation in-
frastructures and improve existing ones (World Bank 2008). They also include mechanisms
such as the development of catastrophic weather event insurance (among which index insur-
ance, World Bank 2005) to compensate for weak primary insurance markets. Miguel (2007)
suggests making international aid contingent on climate risk to prevent the emergence of
violent acts. However, Buhaug (2010) and Sutton et al. (2010) cast doubt on the existence
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of the climate-conflict relationship and fear the perverse effect of policies focusing on climate
change. Buhaug (2010) argue that targeted climate adaptation initiatives (see the United
Nations Framework Convention on Climate Change), can have significant positive welfare
implications (see also Adger et al. (2009)), but that they should not replace traditional aid
and intervention programs such as peace-building strategies. Buhaug (2010) and Sutton
et al. (2010) fear that the positive link will be interpreted as meaning that civil war in sub-
Saharan Africa is unavoidable and that it will discourage aid and peace-building program
contributors. Our point of view is that climate adaptation initiatives have to be considered
as an additional tool to help development and prevent conflicts.

One may think that it would be relevant for research-based policies to improve the target-
ing of conflict-prone countries and to introduce appropriate mechanisms to prevent conflicts
and avoid the very high associated costs. Understanding the precise causes of civil conflicts,
without denying the huge needs of post-conflict countries, may help to apply adequate instru-
ments to prevent them. Some inexpensive interventions (such as state-society consultations)
can be effective even if financial assistance is often necessary to stop the rising of violence
(World Bank 2011).26

6 Conclusion
A strand of the recent literature on civil conflict is building on a set of studies aiming at
showing a causal link between a small set of determinants, using shocks such as international
commodity prices variations or climate variations as source of exogenous variations. Recent
studies also suggest that the usual incidence measure of conflict should be discarded and that
scholars should focus on outbreak, duration and intensity of conflict. We echo authors of the
most recent cross-national studies who claim that better quality data is needed. The next
step will be deepening our understanding of the mechanisms. To do so, more micro-level case
studies that distinguish between competing theories are needed. To fully reach this goal, a
theoretical model encompassing the three main mechanisms: “opportunity cost”, “State as
a prize” and “State capacity”, and able to provide testable results would be helpful.
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