
Local determinants of the Syrian Con�ict

Cyrine Hanna�a and Christophe Mullerb

a�Aix-Marseille Univ. (Aix-Marseille School of Economics), CNRS, EHESS and Centrale Marseille�, GREQAM, cyrine.hanna�@etu.univ-amu.fr

b�Aix-Marseille Univ. (Aix-Marseille School of Economics), CNRS, EHESS and Centrale Marseille�, GREQAM, , christophemuller@univ-amu.fr

Abstract

We investigate the socioeconomic, geopolitical and religious/ethnic determinants of the cur-
rent Syrian con�ict. For this, we match monthly data from the Syrian Martyr panel database,
from March 2011 to April 2016 at community level, with socioeconomic factors from the 2004
Census, and we construct ethnic/religious and geopolitical indicators. Our estimation strat-
egy is based on panel data estimators identi�ed by the long lagged structure of the data as
well as by instruments for endogenous indicators. We �nd that the determinants of con�ict
casualties in Syria are not limited to geopolitical factors as typically argued. In particular,
local literacy and local economic activity play a major attenuation role in the Syrian con-
�ict. However, other economic variables, such as local unemployment does not seem to be
as crucial as may have been expected. Finally, our results point out the core role of religious
and ethnical diversity as a key trigger of the Syrian con�ict locally.
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1 Introduction

On the last decade, the Arab World has witnessed a revolutionary wave that started in
Tunisia in December 2010 and spread mainly to Egypt, Lybia, Yemen and Syria. Initially,
these popular movements surged against dictatorship, corruption, inequality between regions,
high levels of poverty and youth unemployment. However, in Syria, these events took another
turn. These peaceful movements quickly transformed into a civil war, which is still taking
place until now and is considered among the most deadly con�ict of the current century. Many
argue that the main determinants of the Syrian con�ict are limited to geopolitical factors in
the region, rather than socio-economic factors, as it is the case in the other countries.

If we take a look in the literature, the determinants of civil con�ict are mainly limited to
either material incentives, called �greed� causes, or justice seeking causes called �grievances�.
These two determinants are proxied by several socio-economic and religious/ethnic factors.
However, most literature focuses on panels of countries, having witnessed or not civil con�ict
and introduces some macro-economic factors to explain it. In other words, there was a weak
focus on the micro economic level and a speci�c context.

In this article, we make a big step and use speci�c database in order to investigate whether
the determinants of con�ict casualties in Syria are limited to geopolitical factors as typically
argued, or if it also includes socio economic factors like economic activity, unemployment, ed-
ucation and religious/ethnic determinants. For this, we match monthly data from the Syrian
Martyr panel database from March 2011 to April 2016 at community level with socioeconomic
factors from the 2004 Census and we construct ethnic/religious as further determinants of
the Syrian con�ict. We should mention that, this paper, is not only the �rst one using this
database but also, the �rst one investigating the Syrian con�ict determinants in an empirical
framework. Our results show that, local literacy and local economic activity play a major
attenuation role in the Syrian con�ict. However, other economic variables, such as local un-
employment does not seem to be as crucial as may have been expected. Finally, our results
point out the core role of religious and ethnical diversity as a key trigger of the Syrian con�ict
locally.

The rest of this paper proceeds as follows. Section 2 gives a detailed review of civil con�ict
literature. Section 3 describes the context of the Syrian con�ict and the database construc-
tion. Section 4 gives our empirical framework and the econometric strategy followed. Section
5 presents our core results and section 6 concludes.

2 Literature review

From a theoretical standpoint, several theories of con�ict have been purposed to explain the
roots and causes of violent con�icts. The �rst trend in the literature came with the Marxism
in the 19th century (1859) that presented capitalism as a source of inevitable con�icts. This
theory was opposed by Gumplowicz and Ward (1884) who presented cultural and ethnical
diversity as main source of con�icts. Moreover, the modern con�ict theory initiated by C.
Wright Mills (1956) emphasises the role of inequality in the distribution of resources and
power.
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On the other hand, there are theories of resource mobilization and social movements. Pre-
cisely, there was a dilemma about what makes people revolt in reality. Is it rather for interest
or for identity? or both. In this context came the theory of free riding given by Mancur Olson
in 1965. The free riding problem gives the idea that, in large collective actions, there are
rational and sel�sh people that are just implicated for individual interest and bene�t from
the e�orts of the others without contributing in the collective action. In other words, these
people use identity as a pretext in the con�icts claiming identity and are just �participating�
for their individual interests. This theory was criticized by many political scientists and so-
ciologists (Tilly (1978), Oberschall (1970, 1973, 1978), Jenkins (1983, 1992)...) who argued
that the free riders strategy can be limited by sanctions and control of each member's actions.
Moreover, these same theorists highlight the role of identity, even if individual interest exists.
In other words, social movements include necessarily the two dimensions at the same time
but with variable proportions.

In the same context, come the two main theories of Greed and Grievance either in con�ict
theories or in empirical recent literature, considered as main causes of con�ict. The Greed
theory is based on �loot-seeking� which means that rebels �ght for their individual material
gain. It's then rather question of opportunity determined mainly by the economic motivation.
Collier and Hoe�er are the main scholars highlighting the importance of the Greed cause.
In fact, there are many proxies for Greed in the literature investigating the determinants of
con�ict and civil wars. First, natural resources abundance presents a strong trigger to con�ict
through many channels, well discussed in the literature. The focus was mainly attributed
to the strong dependence of governments on natural resources and primary commodity ex-
ports, making them weak and unable to conduct e�ective institutions or reform initiatives.
Furthermore, we talk about the �looting� mechanism which is more explicit in the sense that
natural resources represent a source of �nancing for rebellions. These ideas were pointed out
in the literature either in theoretical or empirical works1.

In the same context, many researchers pointed out the role of geographic conditions that can
be in favour of rebellion safety such as the presence of mountains, population density, the
proximity to oil �elds2.

The second proxy for the Greed cause of civil war is the wealth in the country, given either by
its economic growth level, GDP per Capita, or level of poverty. The ideas behind is that the
opportunity cost for �nancing rebellion is lower in poorer countries but also poor countries
are less able to protect their assets3.

In this same direction, the literature emphasises the role of the economic shocks mainly
commodity price shocks and trade shocks. Precisely, the commodity price shocks in�uence
directly wages leading to an opportunity cost e�ect. On the other hand, when the price of
oil increases, the rebellion gains become more attractive through the �looting� mechanism4.

1Collier and Hoe�er (1998, 2000, 2004), Fearon and Laitin (2003), Vreeland (2008), Ross (2004),
Humphreys (2003, 2008), Sambanis and Hegre (2006), Bazzi and Blattman (2014)

2Collier and Hoe�er (1998, 2000, 2004), Fearon and Laitin (2003), Vreeland (2008), Do and Yer (2009),
Buhaug and Rod (2006),...

3Collier and Hoe�er (1998, 2000, 2004), Fearon and Laitin (2003), Vreeland (2008), Kroeger (2003),
Humphreys (2003), Easteban and Ray (1999), Humphreys and Weinstein (2008), Elbadawi (1999), Djancov
(2008), Sambanis and Hegre (2006), Miguel, Satyanath, and Sergenti (2004), Bazzi and Blattman (2014), Do
and Yer (2009), Barron and Kaiser (2009),...

4Collier and Hoe�er (1998, 2000, 2004), Fearon and Laitin (2003), Vreeland (2008), Dube and Vargas
(2012), Bazzi and Blattman (2014), Wright (2015), Miguel, Satyanath, and Sergenti (2004),...
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Besides, some other consider meteorogical shocks to economic growth5.

Moreover, some theorists like Ehrlich (1973) and Freeman (1996) pointed out that the lack
of education make people more susceptible to commit crimes. On the other hand, education,
as a source of opportunity cost increasing, plays also a major role as proxy for the Greed
cause of civil war6.

However, the second trend of literature focus on the Grievances cause of civil war and which
is based rather on �Justice seeking�. In other words, the Grievances cause is usually related
to identity and people revolt because they were exposed to any form of unfairness, related
to this identity. As for Greed, there are many proxies of Grievances in the literature. First,
Stewart (2000) emphasises the role of horizontal inequality which is described as the inequality
between heterogenous groups that di�er by identities such as ethnical, religious, cultural
di�erences,...In contrast, vertical inequality is either based on inequality between individuals.
Stewart (2001) argued that inequal distribution of economic, social, political resources, when
it is accompanied with cultural diversity, becomes a strong trigger to civil con�ict. This idea
was pointed out by many other researchers such as Murshed and Gates (2005), Macous (2011),
Otsby (2004), Do and Iyer (2009),...Furthermore, in the same context, ethnic polarization is
considered among the most important form of Grievances leading to civil war especially in
the case where there is ethnic minority against ethnic majority (Horowitz 1985). The role of
ethnic polarization was pointed out by many researchers such as Gurr (1997), Fearon (2003),
Esteban and Ray (1994), Posner (2004), Easterly and Levine (1997), Alesina, Alberto and la
Ferrara (2005), Fearon and Laitin (2003),...

Moreover, other forms of Grievances are also considered in the literature such as relative
deprivation, which is described by Gurr (1971) as the disparities between what is deserved and
what is, in reality got. The main factor focused on in the literature for relative deprivation is
unemployment especially for well-educated people that aspire to get jobs and feel themselves
frustrated when they are unemployed, which makes them likely to resort to violence7.

At the same time, the political regime can be a trigger to civil con�ict especially in dictatorial
regimes where property rights are oppressed8.

3 The context and the data

3.1 The Syrian con�ict

The Syrian Network for Human Rights reported 207,000 martyrs in the last six years since
the beginning of the war in March 2011, among whom 24,000 are children and 23,000 are
females. Furthermore, the mosaic of religions and ethnicities in Syria has become much more
obvious since many stakeholders of the con�ict have ethnic or religious foundations, exploited
by foreign powers with their own speci�c geopolitics interests. The war has brought to the

5Ciccone (2011), Hodler and Raschky (2014), Miguel (2003), Ahrens (2015),...
6Collier and Hoe�er (1998, 2000, 2004), Humphreys and Weinstein (2008), Krueger (2003), Smith (2010),

Murshed and Gates (2005), Azeng and Yogo (2013),...
7Azeng and Yogo (2013), Miguel, Satyanath, and Sergenti (2004), Murshed and Gates (2005),...
8Vreeland (2008), Ohmura (2014), Hegre and Al (2001),...
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fore �rst the minority Alawite in which President Bashar Al-Assad belongs, and is considered
as its �rst supporters with other Ismailis (Including Druzes), Shiites and Christians. The
government power much resides in its Armed Forces. However, the most salient opponents
in the civil war, are �rst the Free Syrian Army, which broke up from the Syrian Armed
Forces, have Sunni majority and �ghts mainly for democratic purposes. Second, we �nd
some Sala�st jihadist groups like Tahrir Al-Sham (called before Jabhat Fateh Al-Sham and
Jabhat Al-Nussra), and which was before July 2016, a branch from Al Qaeda, considered
among the most popular terrorist organization. The aim of this Sunni Islamist group is to
create an islamic State in Syria. On the other hand, we �nd ISIS (The Islamic State of Iraq
and Syria), that have entered Syria after Tahrir Al-Sham. This organization has the same
purpose of creating an islamic state, which extends to all the Muslim world. Finally, we
�nd The Kurdish Democratic Union Party (PYD) and the People's Protection Units (YPG)
in the regions close to the Syrian borders with Turkey, which have a majority of kurdish
populations. These actors are self-governing and aim at obtaining formal autonomy from the
government.

As it is known, the Syrian con�ict brought to the fore many international stakeholders divided
between bakers of the government and Al-Assad regime on the one hand and those of the
Syrian opposition, on the other hand. The formers �rst include Russia whose intervention
was conducted by air strike targeting the opposition regions. Second, we �nd Hezbollah,
the Shiite Lebanese political and militant group, and also Iran, trying to maintain Shiite
governance in the Middle East. On the other side, the bakers of the opposition �nance
local movements to �ght against the Assad Regime. Among these bakers, we have Sunni
countries like Turkey, Saudi Arabia and Qatar, which have long bad tensions with the Shiite
government of Al-Assad. Besides, Turkey and Qatar have also a purpose to dominate the
Muslim Brotherhood in the region. Moreover, the United States is also among the supporters
of the opposition in order to limit the in�uence of Iran and Hezbollah in the Middle East
and weaken the pillars of Russian power in the region. This picture has been complicated by
the eruption of ISIS in Syria.

If we take a look at the economic situation in Syria before the civil war, we can say that,
it doesn't seem to di�er from the other countries that revolt against corruption, inequality
and youth unemployment. There are large disparities between regions in terms of poverty
and living conditions. The Gini coe�cient of inequalities was rising between 1997 and 2009
and ranged from 0.30 to 0.34 (MDG's report, 2010). Furthermore, the rate of per capita
consumption growth was about 0.4 per cent per annum in urban areas between 1996 and
2007, whereas, it was only about -0.3 per cent per annum in the rural areas. Moreover, the
headcount index for extreme poverty was about 12 per cent of the Syrian population, and
increased between 2004 and 2007. The poorest population is concentrated mainly in the
rural Southern and North-Eastern regions (UNDP, 2011). Concerning youth unemployment,
it was about 48 per cent in 2009 and even higher among university graduates young men and
in rural regions (IFAD, 2011).
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3.2 Database construction

3.2.1 Dependent variable

As our aim is to explain the civil war in Syria, we consider the number of martyrs at com-
munity level (There are 14 governorates of Syria, 65 districts, 281 subdistricts and which
are divided into 5253 communities). This variable is taken from the Syrian Revolution Mar-
tyr Database that provides informations on war casualties from March 2011 to April 2016
(Monthly data), killed in the war among civilians and non-civilians and called martyrs. These
informations are gathered jointly from two main sources and which are VDO (Violations Doc-
umentation Center in Syria) and DCHRS (Damascus Center for Human Rights Studies) by
the data collectors, who are scattered everywhere in Syria. Moreover, they also gather data
from hospitals, martyrs' families, cemeteries and some media centers. These informations
are next analysed, completed and corrected by data inspectors, in order to be entered in the
database, which is regularly updated.

However, this variable is available either at city level, small village or place level in Syria.
Hence, we �rst match these localities with the corresponding communities. To do so, we
download all the available databases containing a list of places in Syria with the corresponding
GPS coordinates to join them by localisation with the communities' coordinates. These
databases are mainly from The Humanitarian Data Exchange, United Nations O�ce for the
Coordination of Humanitarian A�airs (OCHA) and GeoNames database. This work was
done with the Software QGIS for major places. Other places were inexistant in the available
databases found. Therefore, we searched for the correponding communities one by one,
manually through internet. We �nally obtain panel data at community level from March
2011 to April 2016.

3.2.2 Independent variables

• Census data: The set of variables included as proxies for grievances causes or greed
causes are extracted from the Syrian 2004 population Census data at community level,
available in the Central Bureau of Statistics website. First, we consider as proxies for
Greed, education variables: literacy rate, second school enrollment and university en-
rollment, considering the fact that the opportunity cost for �nancing rebellion is higher
when the level of education increases. Second, we include the rate of total economic
activity (percentage of those working in economic activity among total population),
given that the opportunity cost is lower in poorer countries or regions in which eco-
nomic activity is low. Moreover, we take the percentage of working children (Children in
employment among 7-14 years old), which was not considered in the literature. Work-
ing children can be a source of Greed, since they are likely to correlate with poverty. On
the other hand, child labor decreases the opportunity cost since working children prefer
be recruited as rebellions if they are better paid but still remains not costly compared
to adult recruitment.
Finally, we include the unemployment rate as source of Grievances, as unemployed peo-
ple feel themselves frustrated because they aspire to get jobs and don't, which makes
them more likely to resort to violence.
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• Nighttime lights: Nightime lights has been recently used as a proxy for economic de-
velopment9, . Besides, two recent works consider nighttime lights in order to evaluate
and analyse the Syrian con�ict (Xi Li and Deren Li (2014), Korbane, Kemper, Freire,
Louvrier and Pesaresi (2016)). Precisely, They investigate the impact of the civil
con�ict by reporting the evolution of nightime lights over time and space, in Syrian
Provinces in order to provide relevant analysis of the Syrian cricis. There are two main
sources for nighttime lights data: DMSP-OLS (Defense Meteorogical Satellite Program-
Operational Linescan System) and VIIRS (Visible Infrared Imaging Radiometer Suite)
from NOAA (National Oceanic and Atmospheric Administration) National Centers for
Environmental Informations. We use rather VIIRS data as they are available for longer
periods and have more precision and performance than the DMSP-OLS data (Elvidge,
Baugh, Zhizhin and Hsu (2013)). The nighttime light indicator is given by units of
radiance per unit of area times steradian in nanoWatts per cm2.sr, computed by DNB
radiances. The database is monthly downloaded at Syrian community level from March
2011 to April 2016 at tif format, read in QGIS. We include this indicator as proxies for
economic activity and level of development in the community.

• Ethnicities: As we mentioned before, Syria is a mosaic of religions and ethnicities: Shi-
ite muslims with its branches (Alawite, Ismaili and Drouze) on the one hand and Sunni
muslims which form the largest group on the other. Moreover, other minorities are also
present and which are mainly formed by Christians, Kurd and Turkmen. Neverthe-
less, there is no available database containing religious/ethnic subdivision in Syria at
community level. Hence, we refer to historians who investigated these issues in Syria.
Moreover, we gather all the information available in Wikipedia, some books10 and inter-
net articles11 in order to determine the dominant religion/ethnicity in each community
and construct our own database. Some articles are in Arabic and provide detailed infor-
mation about the localities of each religion or ethnicity. Our ethnic/religious categories
are: ALawite, Ismaili, Drouze and other Shiite muslims, Sunni muslims, Turkmen and
Kurds.

Since we have missing observations in main variables from the Census data, we obtain �nally
panel data for 4170 communities, from March 2011 to April 2016. In these data, only our
dependent variable (Number of Martyrs) and the Nightime light indicator vary over time.
The other variables are at community level, �xed over time. Table 1 reports descriptive
statistics for the set of variables included. Starting with our dependent variable, the descrip-
tive statistics report a mean of 0.44. This is due mainly to the fact that we have even zeros
or low numbers of martyrs in the regions that were relatively protected from the con�ict.
Besides, we see clearly that the maximum number of martyrs is 1192, which corresponds to
the army o�ensive in February 2012, on the armed rebellion of Homs. Moreover, Aleppo
have been witnessed also more than 1000 martyrs in September 2012, January and February
2014. On the other hand, the standard deviation is almost the same for the between and
within dimension, indicating that the number of martyrs varies either over communities or

9Doll, Muller and Morley (2006), Ahrens (2015), Hodler and Raschky (2014), Mellander (2015), Kibriya,
Xu and Zhang (2015),.....

10Kurdish Population in Syria, Bosbuga (2014, Syria's Alawis and Shi`ism, Martin Kramer (1987), The
Turkmen of Syria: exposed early to assimilation and deportation policies, Iraqi Turkmen Human Rights
Research Foundation (2012).

11http://almala�.com, https://sycitizen.wordpress.com, http://www.ishtartv.com/en/viewarticle,36164.html.
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time. However, for nightime lights, we see higher variation for the within dimension, but also
the existence of some communities without nightime lights, which can be due to the con�ict.

For the variables �xed over time, and beginning with the education variables, we see clearly
high level of literacy, on average, and secondary school enrollment. However, the percentage
of university enrollment is still low with only 4.63 %, on average. We recall that these
numbers corresponds to 2004 Census data. For the unemployment rate, we have 19.21 %
on average but with high standard deviation, indicating the disparities between regions in
terms of unemployment. For the percentage of working children, the level is very low and
varies slightly between communities. However, for the rate of economic activity, we have just
27.75 % on average, and a variation from 0 to 100 %. Finally, for the ethnical division, Sunni
muslims form the largest group in our sample (84 %), then Alawite (14.2 %), then a minority
formed by Christians and Turkmen, then Ismaili, Drouze and some other Shiite and �nally
Kurds.

If we take a look on Graphic 1 that reports the evolution of the total number of martyrs over
months since March 2011 to April 2016, this variable reaches a peak in August-September
2012, which corresponds to the crucial o�ensive in the gouvernorates of Aleppo and Rif
Dimashq, more visible in Graphic 2, reporting the evolution by Gouvernorates and over
months. Moreover, we have also the battle of Damascus in July 2012, between El Assad
Forces and thousands of rebels, aiming to capture the capital. The most violent period with
higher number of martyrs is between August 2012 and June 2014. This is mainly the case
in the two Gouvernorates of Aleppo and Rif Dimashq. Moreover, graphic 2 indicates that
the number of martyrs is almost negligible in some Gouvernorates like Al-Hassakah, Latakia,
Quneitra, Raqqa, As-Suwayda and Tartus. Most of these regions are under the control of El
Assad regime. However, it remains relatively stable under 750 in Idlib, Daraa, Deir ez-Zor,
Damascus and Hama. For Homs, it is also the case after the peak reached in February 2012.
Graphic 3 reports the number of martyrs by ethnicities, indicating that Sunni muslims are
the most a�ected by the con�ict. This is not surprising since they form the major group in
the country. Moreover, there is also a considerable number of Alawites among the martyrs,
then we �nd some Turkmen, Kurd and Christians.

3.3 Econometric strategy

3.3.1 Econometric model

Since our dependent variable of interest is the number of martyrs yit in a given comunity i at
a date (month) t, we should control, �rst for unobserved heterogeneity at community level.
Furthermore, it is interesting to take into account some panel dynamic e�ects. On the other
hand, the introduction of nightime lights can be a source of endogeneity problems because
bombing and attacks have a direct impact on infrastructure, leading to two way causality
issues. This may also be the case for the other variables included such as economic activity,
unemployment, education, but the endogeneity problem, is likely to be attenuated by the
gap of 7 years between the Census and the period of con�ict considered. Besides, this issue
was also considered in the literature with taking as instruments meteorogical data, mainly
precipitation (Ahrens (2015), Miguel and Al (2004), Ciccone (2011), Hodler and Raschky
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(2014),...). They consider rainfull as an exogenous factor, that may have a direct impact on
economic activity, approximied by nightime lights.

In order to deal with the above econometric issues, we resort to Arellano & Bond (1991) dy-
namic panel estimator, considering nightime light as endogenous and precipitation as instru-
ment, and which is monthly downloaded at community level from NOAA climate database,
obtained from satellite and gauge data, computed in kg/m2/s. This estimator is consistent
in the case of dynamic panel, dealing with potential residual autoorrelation problems and
introducing as instruments, a set of lagged dependent variable at least at order 2, and basing
on the generalised method of moments (GMM).

However, another problem is arising from this estimation and it is that many independent
variables are invariant over time (variables from the Census data and ethnicities). As a
consequence, they disappear from the estimation. Hence, we proceed as follows:

Ln(yit + 1) = β0i + β1Lag(Ln(yit + 1)) + ...+ β2xit + β3zi + εit (1),

β̂0i = α + θzi + εi (2),

where i represents the community, t represents the month,yit is the number of martyrs,
β0i are the �xed-e�ect intercept, β1 is the coe�cient of the nightime light indicator xit, β2
corresponds to that for the set of time-invariant variables zi. εit and εi are the residuals
from equations (1) and (2) estimation. We take rather yit + 1 for the log of independent
variable since some communities are observed without victims or damages. We use Arellano
& Bond estimator in equation (1) using more than one lag of the dependent variable (8 in
our case), and some lags of the nighttime lights (3 in our case). The choice of the number
of lags introduced is based on the level of signi�cance of the dynamics. Moreover, we use as
instruments the lagged dependent variable from order 9 to order 16 and precipitation (with
three lags) as instrument for nighttime lights. In this case, the choice is based rather on the
overidenti�cation test and the fact that we have a large number of observations, hence, we
can't introduce all the set of past levels of dependent variables as instruments, because of
computational problems.

In a second stage, we estimate the �xed e�ects β̂0i from this �rst equation (Residual mean
for each community) and regress them on time-invariant variables zi as described in equation
(2), taking advatages of the large number of observation periods (T=62).

4 Results

Beginning with the lagged dependent variable from order 1 to order 8, we have a positive
dynamic impact, attenuated over time (months). This result is not surprising since any form
of attack on the Syrian towns is almost concentrated on the same regions. Moreover, the
primary actors of the Syrian con�ict (Government supporters, Protestants, rebels, terror-
ists,...) are intervening in the same regions and at least, would not move from a community
to another every month or change the target of the attacks.

Second, for nightime lights intensity, we obtain a coe�cient signi�cant at 1% and a positive
value indicating that nightime light intensity increases the number of martyrs. Moreover,
thsi result is persistent over time since we have almost the same coe�cient and the same
level of signi�cance for the dynamics intorduced. This is in contradiction with the hypothesis
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that nightime light, as a proxy for economic activity and the level of development in a given
community, should attenuate the con�ict since the most developed regions are more able to
protect their assets. However, this result can be explained by the fact that nightime light
may facilitate night attaks and bombing rather than the hypothesis that it is merely a proxy
for economic activity. Moreover, we recall that in the context of the Syrian con�ict, major
attacks were made at night.

Third, for education, we obtain only a signi�cant coe�cient for the literacy rate with an
expected negative value, since illiterate people are not costly, considering their level of edu-
cation, which may decrease the opportunity cost of �nancing rebellions as a Greed cause of
con�ict. Indeed, it is easier to recruit illiterate rebellions and brainwash them, especially in
terroristic organizations, in which the leaders use religion as an instrument to make people
adopt their convictions and �ght for. However, we �nd no signi�cance for secondary school
and university enrollment.

Fourth, for the percentage of working children, as a proxy for Greed motivation, we obtain
a signi�cant coe�cient with the expected positive sign. This is the case because child labor
reduces the opportunity cost since working children prefer be recruited as rebellions if they
are better paid but still remains not costly compared to adult recruitment. On the other
hand, it is also easier to brainwash children and manipulate them.

Fifth, we obtain a signi�cant and negative coe�cient for total economic activity rate, perhaps
also associated with the Greed motivation. As we explained before, poverty and low level of
economic activity decrease the opportunity cost for �nancing rebellion in poorer communities.
On the other hand, it is more easy to sow chaos in these same locations, which are usually
marginalised and not very well controlled. For instance, Al Raqqa is among the poorest
place in Syria, and has been controlled progressively by ISIS. This is also the case for some
places in Deir Ezzor. Moreover, communities with a high economic activity rate, may be well
protected by rich and powerful people, who are able to set up security measures to preserve
their properties and assets.

Considering the Grievances causes of con�ict, we obtain signi�cant and negative coe�cient
for the unemployment rate. As we mentioned before, unemployment is included as a source
of deprivation and frustration, mainly for well-educated people, which makes them more
likely to commit crimes and join rebel groups. This could correspond to a larger number
of martyrs. However, the negative coe�cient obtained indicates that, on the contrary, the
level of unemployment at community level, decreases this number. This result may be due
to the fact that unemployment can gradually create a sort of laziness and passivity, making
unemployed people not active in the society, neither involved in social movements or any
form of resistance.

Finally, the ethnicities' results give only signi�cant coe�cients for Alawite, Kurd and Turk-
men (Sunnite is the reference ethnicity). Precisely, we have a negative coe�cient for Alawite,
indicating that, being Alawite, decreases the probability to die in the con�ict, in comparaison
to a Sunni Muslim. This is not surprising since Alawites are considered as the �rst supporters
of the government, making the Alawite communities, under the control and the protection
of the government. However, we obtain postive coe�cients for both Kurds and Turkmens,
indicating that they are more likely to die in the con�ict, than Sunni Muslims. Indeed, these
non-Arab minorities have been since always neglected and not recognised by the government.
Precisely, major kurds belong to either The Kurdish Democratic Union Party (PYD) or the
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People's Protection Units (YPG) in the regions close to the Syrian borders with Turkey,
which are self-governing and aim at obtaining formal autonomy from the government, espe-
cially in the context of war. On the other hand, the Turkmen formed several rebel groups,
since the beginning of the con�ict, like the Syrian Turkmen Brigade and are acting mainly
in the Turkmen mountain in Latakia.

5 Conclusion

In this paper, we investigate the main determinants of the current Syrian con�ict. We gather
socioeconomic, geopolitical and religious/ethnic from di�erent sources in order to test for
Greed and Grievances causes of the con�ict, as it was done in the literature. We �nd that the
determinants of con�ict casualties in Syria are not limited to geopolitical factors as typically
argued. In particular, local literacy and local economic activity play a major attenuation role
in the Syrian con�ict, as a source of Greed. Precisely, illiteracy and low economic activity,
in poorer communities, played a major role in stimulating the Syrian con�ict locally and
may have been exploited by terroristic groups that sow the chaos in the country. However,
other economic variables, such as local unemployment does not seem to be as crucial as may
have been expected. Finally, our results point out the core role of religious and ethnical
diversity as a key trigger of the Syrian con�ict locally. Precisely, we �nd that Alawites are
more protected in the con�ict than Sunnites, Kurds and Turkmen. This is the case since
Alawites and major Shiites are considered as the �rst supporters of the government, making
the Alawite communities, under its control and protection, which is not the case for Kurds
and Turkmen minorities, not recognised by the government.
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Variable Dimension Mean Std Dev Min Max Observations 

              

Number_of_martyrs 

overall 0.447 8.344 0 1192 N=322834 

between   5.561 0 298.774 n=5207 

within   6.222 -298.328 1086.43 T=62 

              

Nighttime lights 

overall 2.636 12.296 0 2738.663 N=322834 

between   7.114 0.083 382.905 n=5207 

within   10.03 -380.269 2626.685 T =62 

              

Literacy_rate overall 80.214 19.118 0.07 100 n=5160 

              

              

Secondary enrollment overall 65.633 17.24 0.74 100 n=5181 

              

              

Percentage_University  overall 4.634 4.862 0.03 36.7 n=4445 

              

              

Unemployment rate overall 19.216 20.089 0.08 100 n=4695 

              

              

Working_Children  overall 0.008 0.017 0 0.3 n=5184 

              

              

Economic Activity rate overall 27.759 8.146 0 100 5189 

              

              

Alawite overall 0.142 0.349 0 1 5189 

              

              

Shiite overall 0.003 0.054 0 1 5189 

              

              

Christians overall 0.004 0.066 0 1 5189 

              

              

Drouze overall 0.002 0.048 0 1 5189 

              

              

Ismaili overall 0.001 0.037 0 1 5189 

              

Table 1: Descriptive Statistics 

 



 

 

 

              

Kurd overall 0.001 0.031 0 1 5189 

              

              

Sunni overall 0.843 0.364 0 1 5189 

              

              

Turkmen overall 0.004 0.060 0 1 5189 

              



Table 2: Number of martyrs equation 

  

GMM Arellano&Bond  OLS (FE equation) 

      
Independent Variables 

      
L1.Ln(N_Martyrs+1)  0.210*** 

   (0.002) 

L2.Ln(N_Martyrs+1) 0.129***   
 (0.002)   

L3.Ln(N_Martyrs+1) 0.088***   
 (0.002)   

L4.Ln(N_Martyrs+1) 0.073***   
 (0.002)   

L5.Ln(N_Martyrs+1) 0.069***   

(0.002) 

   

L6.Ln(N_Martyrs+1) 0.032*** 

(0.002)   

    

L7.Ln(N_Martyrs+1) 0.019*** 

(0.002)   

    

L8.Ln(N_Martyrs+1) 0.021*** 

(0.002)   

    

Nighttime lights intensity  0.00025*** 

(0.00008) 

    

L1.Nighttime lights intensity  0.00023*** 

(0.00008)   
      

L2.Nighttime lights intensity  0.00022*** 

(0.00007)   
      

L3.Nighttime lights intensity  0.00028*** 

(0.00007)   
      

Literacy rate 
  

-0.0025*** 

(0.0009) 

    
 Secondary enrollment 

  
-0.001 

(0.0009) 

    
 University enrollment 

  
-0.0002 

(0.001) 

    
 Unemployment rate 

  
-0.0004*** 

(0.0001) 

    
 Percentage of working children 

  
0.353* 

(0.194) 

    
 



Rate of total economic activity 
  

-0.0016*** 

(0.0003) 

  
 Alawite 

  
-0.029*** 

(0.0059) 

    

Ismaili 
  

0.0055  

(0.05) 

      

Drouze 
  

-0.006  

(0.039) 

      

Other Shiite 
  

-0.052  

(0.034) 

      

Christians 
  

0.006  

(0.026) 

      

Kurd 
  

0.184***  

(0.055) 

      

Turkmen 
  

0.0923**  

(0.029) 

      
Sargan Test     

      

Number of observations NT=275971 

N=5207 

N=4170 

 

Column 1 gives the results from the first step Arellano&Bond estimation, considering nighttime lights as endogenous, instrumented by the 

precipitation indicator with  three lags. The set of instruments for the lagged dependent variable from order 1 to order 8 are this same variable 

from lag at order 9 to lag at order 16. Column 2 gives the results of the OLS estimation of the fixed effects estimated from the first equation 

on the time-invariant variables. NT indicates the panel number of observations, N indicates the number of communities. Standard deviations 

are in parentheses. * denotes significance at 10% level, ** for 5% and *** for 1%.  



Graphic 1: Total number of martyrs evolution

 

Graphic 2: Number of martyrs by Syrian Gouvernorates and months

 



Graphic 3: Number of martyrs by ethnicities 

 

 


