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ARTICLE

Syrian refugees in Lebanon: a spatial study
Casto Martin Montero Kuscevic and Hossein Radmard

Department of Economics, Faculty of Arts and Sciences, American University of Beirut, Beirut, Lebanon

ABSTRACT
Almost seven years of catastrophic conflict and unrest in Syria have resulted in a colossal flow of the
displaced population. According to The United Nation Refugee Agency (UNHCR), by the end of 2016,
there were over one million registered Syrian refugees in Lebanon. This means compared to any other
host country, Lebanon has the highest rate of refugee per local population. In this paper, we focus on
refugees’ placement and residence, which have shown an uneven distribution among different regions
of Lebanon. Maps generated by the available data show that districts with high refugee population
rates are surrounded by districts with low population rates. Our results indicate that among other
variables, access to credit is the most critical variable for explaining this spatial pattern.
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I. Introduction

The conflict in Syria just passed its seventh year.More
than seven years of destruction and bloodshed have
caused a great amount of loss of human capital and
infrastructure and massive population displacement.
Despite the drastic change of dynamics of the conflict,
especially after the major defeat of the Islamic State of
Iraq and the Levant (ISIS) and ground gaining by the
Syrian government and its allies, the situation is still
dramatically unstable. This instability has affected all
and perhaps more notably the vulnerable population
of the lower income brackets. The UN reports in 2016
indicate almost half of 22 million Syrian population
(before the breakout of the unrest) have been dis-
placed. Nearly six million are displaced domestically,
and around five million Syrian have sought refuge
abroad.

Lebanon hosts the second largest population of
Syrian refugees and has the highest per capita popula-
tion of them in the world. Lebanon, a country sig-
nificantly smaller in area and population compared to
Syria, is already struggling with a range of ongoing
economic and political difficulties. Additional to this,
there is a historical context to the relationship
between these two nations and states that only adds
to the complexity of this case study.

Notwithstanding the intricacy and importance
of all these issues, in this paper, we are particularly
focusing on two questions.

First, is there a spatial distribution of Syrian
refugee population across different regions of
Lebanon?

Almost steadily since 2013, we can spot an uneven
distribution of Syrian refugee population among dif-
ferent districts of the country. ‘Geographic disparity’
has repeatedly been observed in the reports on refu-
gees in Lebanon. We are interested to see if the
available data suggest a pattern in the population
distribution. Figure 1 shows a recent map of regis-
tered refugees, we can observe that some districts on
the border and some urban regions are more
populated.

Second, what can explain the difference in popu-
lation of refugees among the different regions and
districts of Lebanon?

In the literature on immigrants’ locational choices,
there are suggestions to consider the presence of ear-
lier immigrants as one important determinant. For
example, Dunlevy (1991) shows a positive correlation
between the number of newly arrived immigrants and
already present residents in the states of the U.S for
some of the Caribbean and Latin American nationals.
This matter creates clusters of immigrants from dif-
ferent origins scattered spatially. For that reason in
more recent studies, this trend is linked to the topic of
non-integration immigration. For example, Aradhya
et al. (2017) show Turkish and Iranian immigrants in
Sweden tend to reside in areas with a large number of
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households from their country of origin. In general,
the establishment of networks before immigration
can be influential in the decision on the destination
of residence (Arentze, van Den Berg, and
Timmermans 2012; McPherson, Smith-Lovin, and
Cook 2001; Majlinda, 2018). Following this line of

argumentation, we might be able to claim that
a reason for the possible spatial distribution of refu-
gees can be that individuals from similar regions of
Syria have a preference to reside close to each other in
Lebanon. Nevertheless, we should not neglect the
heterogeneity among the individuals or groups who

Figure 1. Refugee population, 2016.
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are coming from the same original location (Westin,
2003).

We are aware that such studies and models are
efforts to explain a ‘decision’ made by individuals.
However, here we are concerned about the location
of residence of refugees who have minimal power in
decision-making. They are instead forced to immi-
grate and under an uneasy circumstance.

Following this logic, which can be misleading if
taken pedantically, nonetheless generates some
guiding arguments.

Moreover, other multiple factors have impacts on
the locational choices of immigrants; such as socio-
economic similarities between residents and the
immigrants. Similar to the previous reason, indivi-
duals seek residence where they can find people who
are of similar ethnicity, religion, nationality, or
income level. (Borjas 2000; Musterd et al. 2008;
Åslund 2005).

There are notable numbers of studies and
reports regarding the ‘economic and social impact
of the Syrian conflict on Lebanon’ conducted by
international organizations as well as public offices
in Lebanon. But there have not been much done
to know the mechanisms behind the distribution
of refugees across the country.

II. Data and empirical model

We extendedly rely on the data available through
Vulnerability Assessment of Syrian Refugees in
Lebanon (VASyR). This report initiated in 2013
conducts surveys with a focus on the living con-
dition of the refugees such as food security, safety,
and education in Lebanon; however, district data
is available only from 2015.

Lebanon is divided into 26 irregular, non-
homogenous areas called districts. All our vari-
ables were measured at this level for the period
2015–2017. The dependent variable is the log of
the total number of refugees in each district. The
independent variables are proxies for food con-
sumption (number of adult meals per day), living
conditions (percentage of child labour), and access
to credit (the log average debt per household).1

Table 1 presents the descriptive statistics of the
variables above.

We estimate the following spatial autoregressive
model (SAR) model:

Number of refugees perdistrict
¼ ρW � numberofrefugeesþ Xβþ ε (1)

Where ρ shows the degree of spatial correlation in
the dependent variable and moves between −1 and
1, W is a first order contiguity matrix, X is a vector
of independent variables, and ε is a well-behaved
error term.

If the spatial dependence comes through the
error term then we should estimate an SEM:

Numberofrefugeesperdistrict ¼ Xβþ ε (2)

ε ¼ λWεþ ν

ν,Nð0; σ2IÞ
At this point, it is worth clarifying a few aspects.

First, the weight matrix (W) is composed of ones
and zeroes depending on whether or not districts
share a common border. Since a district cannot be
a neighbour of itself, the main diagonal has zeroes,
and the weight matrix is standardized such that
each row adds up to one. Second, if we assume no
spatial correlation, the coefficient ρ in equation
one, should not be statistically different from
zero. If that were the case, equation one could be
estimated using OLS. If on the contrary, the
dependent variable is spatially correlated, neglect-
ing the spatial features would lead to biased and
inconsistent results (LeSage and Pace 2009)

Finally, since current period information is costly
to verify, and hence it carries more uncertainty, it is
reasonable to believe that agents make their decisions
based on previous period’s data, which should be
more credible and verifiable. For this reason, we

Table 1. Descriptive statistics.

Variables Mean
Standard
Deviation Minimum Maximum

Number of refugees 39,466 40,472 2206 171,146
Number of adult meals
per day

1.88 0.40 1.2 2.8

Percentage of child labor 4.13 2.50 0 10
Debt 701.61 225.24 450 1308
Number of districts 26

The data for the number of refugees correspond to the period 2015–2017.
For all the other variables, the period is 2015–2016.

1We also used other proxies such as the percentage of withdrawn children from school, and the number of meals that refugee children eat per day; results
were qualitatively similar.
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estimated equations one and two using lagged data for
our explanatory variables. Using lagged data also has
the benefit of partially removing simultaneity bias and
reverse causality.

III. Results and discussion

We estimated equation one by OLS, ignoring any
spatial correlation in the dependent variable (i.e.
rho is zero) and using contemporaneous data for
the explanatory variables. Column one in Table 2
shows that only the access to credit is statistically
significant; therefore, neither food consumption
nor living conditions seem to have any explana-
tory power on the number of refugees per district.

Column 2 shows the results of estimating equation
one under a more plausible assumption, namely, the
existence of spatial dependence on the distribution of
refugees. As before, refugees move to areas in which
they have access to credit. The sign of rho (the spatial
dependence) is negative, meaning that districts with
a high number of refugees are surrounded by districts
with a small number of refugees.

The negative sign for rho and its statistical signifi-
cance points toward a sort of peer effect. Given the
precarious conditions of refugees, it is more likely that
lending (or the contact to the lending source) comes
from other refugees rather than from a financial insti-
tution; therefore, a refugee living in district i would
rather move to neighboring district j if the later has
a larger number of refugees, in turn, increasing popu-
lation at j and decreasing that of i. This strategy raises

their chances to meet a lender and obtain a loan since
there is now a larger pool of refugees (peer effect).

Finally, column three shows the results of estimat-
ing equation two (SEM). Similarly, to the previous
results, access to credit is the only significant variable;
moreover, lambda is negative, signalling the existence
of a negative spatial correlation on the error term.

IV. Conclusion

While preliminary, our results show two dis-
tinct, yet complementary sources for the
observed spatial distribution of Syrian refugees
across Lebanese districts. First, access to credit
seems to be the most critical variable when
deciding where to move. Second, refugees
seem to cluster in a few districts; this explains
the negative spatial correlation, meaning that
districts with a large number of refugees are
surrounded by districts with a small number
of refugees. Since credit comes – more likely –
from other refugees (directly or indirectly),
clustering increases their chances to meet
a lender.

There can be some underlying mechanisms
which cause the clustering and importance of
access to credit. Probably the salient one would
be the sectarian (and to some extent political)
heterogeneity among the refugees. Needless to
say, other factors such as the geographical origin –
while correlating with the religious similarities –
can explain the significance of access to credit.
Actual empirical investigation can confirm these
claims; however, the scarcity of data in this litera-
ture is a serious challenge.
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Table 2. Determinants of the number of refugees per district in
Lebanon.

OLS
(1)

SAR
(2)

SEM
(3)

Food consumption 0.049 0.034 0.026
(0.034) (1.283) (1.091)

Living conditions 0.002 0.001 0.001
(0.005) (0.141) (0.335)

Access to credit 0.081** 0.120*** 0.076***
(0.037) (4.007) (3.796)

Rho - −0.781*** -
(−3.877)

Lambda - - −0.852***
(−3.965)

R2 0.99 - -
LL - 98.27 96.16
Obs. 52 52 52

Standard errors in parenthesis for OLS only. For SAR and SEM t-statistics are
in parenthesis. ***, **, * significance at 10%, 5% and 1% level,
respectively.
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