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Abstract Over the past seven years, the needs of the three and a half million
Syrian refugees have shifted from emergency response to programs focused on
their integration. Using D4R call detail records (CDRs), this report focuses
on questions derived from the academic literature on refugee integration and
explores whether and how local characteristics and service provision affect
refugee integration. Unlike existing studies, we address multiple factors in
a single analysis, accounting for potential confoundedness between different
factors that might otherwise bias results. Our analysis supplements D4R with
an array of original data sources related to refugee integration and service
provision and employs linear regression and regularization techniques. We
find that social integration is affected by multiple socioeconomic, welfare and
geography-related factors such as economic activity, availability of health facilities and charity foundations, network centrality, and district location. In
terms of mobility, long-term over-time movement of refugees appears to be
motivated by the availability of scarce welfare resources such as health clinics, as well as economic activity and the availability of religious facilities in
a district. Our results suggest that policy makers concerned with social inteTugba Bozcaga and Fotini Christia
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gration of refugees must readily take into account the role of service provision
in that process.

1 Introduction
Displaced for nearly seven years, the over three and a half million Syrian
refugees currently in Turkey have had their needs shift from emergency response to programs focused on their integration. Using D4R call detail records
(CDRs), this report focuses on questions derived from the academic literature on social integration and explores whether and how the local context
and service provision affect refugee integration. We combine D4R CDRs with
a variety of geolocated or district-level administrative data we secured from
government organizations and test our hypotheses on refugee integration and
service provision using linear regression analysis.
To date, scholars have largely explained social integration by focusing on
a single factor [19]. This study addresses multiple factors in a single analysis.
The triangulation of the CDR data with our diverse additional data sources
allows us to analyze different potential factors of integration at the same time,
accounting for potential confoundedness between different factors that might
otherwise bias results. We analyze potential factors affecting social integration under three categories: socio-economic, welfare-related, and geographic.
In addition, we look at refugee mobility, particularly how available public
services and other factors spur or dampen refugee movement across Turkish
districts.
To that end, we have compiled a dataset on development indicators and
public services available in all 972 Turkish districts by scraping thousands
of public government websites. This is the most comprehensive database on
Turkish local governance to date, with information ranging from basic development indicators such as literacy rates to more complex data on number
and locations of health clinics, schools, and charity foundations, allowing us
to estimate various types of service provision available to refugees and their
impact on integration. We also make use of data on two government projects
for social assistance directed to refugees, the Ministry of Interior’s districtlevel data on Syrian refugee residence in Turkey, and data on Turkish general
elections.
We find that social integration is affected by multiple factors. Economic
activity level is negatively correlated with integration. This finding highlights
the fact that refugees cannot partake in the formal economic landscape, either
because they are unemployed in high numbers or because they are part of
the shadow economy. It could also suggest that environments that have more
resources to share are not particularly welcoming to refugees. The number
of health facilities is positively correlated with integration, but only in districts with very low refugee population, suggesting that it may be easier for
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refugees in such districts to get the requisite information and healthcare services without burdening the local system. Religious-oriented foundations are
associated with higher integration, presumably due to the material aspect
of charity they offer. Among geographic factors, both refugee and Turkish
callers living in camp and coastal districts are less likely to make inter-group
calls, while refugees and Turks visiting those areas are more likely to do so. In
addition, refugees living in places with high concentration of refugees, show
lower levels of integration. Consistent with expectation, Turks living in a
place with low refugee concentration, are less likely to interact with refugees.
Finally, long-term over-time movement of refugees seems to be motivated
by the availability of rather scarce welfare resources such as health clinics,
economic activity and the availability of religious facilities in the district.
While CDRs have been used to address several phenomena ranging from
natural disasters [41], to disease [11, 33, 42], and poverty [36] ([37]:p3), this
paper, along with the other studies in D4R, is one of the first to utilize CDRs
in questions related to social integration and as such has important policy
implications, as discussed in a later section.
Our paper is structured as follows: We first discuss the data, explain the
methods we used to create measures from CDRs and present analysis of
antenna- and individual-level calling behavior. Our main analysis follows,
investigating the impact of various factors in the existing literature on the
social integration of refugees. We then analyze over-time refugee mobility and
close with a summary of policy-relevant findings.

2 Data
When Syrian refugees started flowing into Turkey in April 2011, the government upheld an ‘open door’ policy. Turkey now hosts over 3.5 million Syrian
refugees, notably more than its critical threshold [3]. As Turkey has ratified
the 1951 Geneva Convention on the legal status of refugees with geographic
limitations, it cannot accept Syrians as refugees. Rather, Syrian refugees are
considered ‘guests’ and based on an October 2011 Turkish Interior Ministry
decree, registered Syrians are given ‘temporary protection’ that grants them
rights to indefinite residence, protection from coerced return to Syria, and
some aid for emergency needs [3]. Roughly 91% (2,774,018) of Syrian refugees
live outside camps as compared to 9% (246,636) that live in camps. Though
there are 81 provinces in Turkey, the majority of refugees reside in 20 of them
1
. Among these, 10 provinces host refugees both inside and outside camps.
Based on March 2017 data, Turkey has a mobile penetration rate of about
95% across all mobile carriers, with Turk Telekom accounting for roughly
25% of that [9, 37]. We don’t have exact penetration rates for the refugee
1
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population, and though Turk Telekom used the whole refugee customer base
to sample the individual-level CDRs, there are geographic fluctuations in
penetration [37]. The CDRs include information sampled from a total of
105,277 antennas distributed across Turkey’s 81 provinces.
We start out by examining Dataset 1, the total call volume per antenna for
Syrian refugees and Turks. The proportion of Turks to refugees in the dataset
is approximately 4.37 to 1 [37]. As expected, the overwhelming majority
of calls are made by Turks. There are a total of 408,520,715 calls in the
year, with refugees making 49,455,533 and Turks the remaining balance of
359,065,182. Refugees thus account for 12% of the total call volume, with
Turks making 7.2 times the number of calls as compared to Syrians. Turks
make an average of 1,268,781 calls per day as compared to 174,754 for Syrians,
with a frequency of 0.5 calls per hour for Syrians and 3.7 calls per hour for
Turks. Sampling for the refugee customers was from all geographic locations,
while Turkish citizens were primarily sampled from the cities with significant
refugee populations [37]. Thus there is notable geographic variation for these
calls, as seen by the heat maps in Figure 1 that indicate call volume for
Turks and Syrian refugees across Turkey. Similarly, the total SMS volume for
Syrian refugees and for Turks in Dataset 1 has the majority of messages sent
by Turks. Out of a total volume of 164,682,860 SMS, Syrian refugees sent
10%, amounting to 16,749,745, while the remaining 147,933,115 were sent by
Turks. Refugees sent an average of 54,382 SMS per day compared to Turks,
who sent 480,302, i.e. 8.8 times as many messages.

Fig. 1: Geographic Spread of Call Volume for Refugees (left) and Turks (right)

2.1 Identifying Antennas in Camp, Coast, and Border
Locations
We create different indicators using CDRs for our regression analysis. We
operationalize three dimensions of heterogeneity among refugees that could
affect their attitudes and behaviors toward integration: 1) whether they reside
inside or outside camps 2) whether they reside in areas on the Aegean coast
with accessible points of departure towards the Greek isles, as this could
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indicate a desire to migrate to Europe and 3) whether they reside in areas
on the Syrian border that makes potential movement in and out of Syria
and into Turkey easier, which may be affecting attitudes towards long-term
settlement and integration in Turkey.
For refugee camps, we rely on data from the Ministry of Interior to identify
the size and district location. There is a total of 232,992 refugees in 20 camps
across 18 districts. Using Google Maps, we found the exact geolocation of
each of the camps and estimated their spatial size. We then assigned antennas
to each camp location by distance from the camp and in proportion to the
refugee population of the camp, as reported for June 2017. We included only
antennas with a nonzero refugee call volume in Dataset 1 and those which had
at least 25% total call volume made by refugees. Any overlapping antennas
were assigned to the larger camp by population unless the other camp had
no other antennas assigned to it. To see whether the measure calculated by
this decision rule is valid, we look at the correlation between the total call
volume by camp and camp refugee population, which gives us an estimate of
0.73.2 We also use a more inclusive decision rule where we use all antennas
in the districts associated with camp locations as antennas capturing refugee
traffic for camp districts. This can be seen as an upper bound of camp-related
refugee communication.
For refugees on the Aegean coast, we use UNHCR data for refugee flows
from the Turkish coast into the Greek islands and associate them with the
specific departure points on the Turkish coast that have the shortest distance
to the islands that receive refugee flows. We identify 12 such geolocation
points across five Greek islands for which UNHCR collects refugee inflow
data (Leros, Samos, Lesvos, Chios, and Kos) and look at the closest cell
tower with nonzero refugee call volume to determine antennas associated
with these departure points. We also use a more inclusive decision rule where
we use all antennas in the districts associated with coastal departure points
as antennas capturing refugee traffic for districts that are departure points
for migration to Europe, an upper bound for such communication.
Lastly, for refugees on the Syrian border, we geolocate UNHCR data on
border crossings along the Syrian-Turkish border. As with the coastal departure points, we locate the closest cell tower with nonzero refugee call volume
to identify the antennas associated with these border points. We also use a
more inclusive decision rule where we use all antennas in the districts associated with Syrian border crossings as the upper bound of such refugee
communication traffic.
2

See the supplementary material Section A.2 for the list of antennas associated with
camps, borders, and coastal departure points. The two refugee camps Nizip 1 and Nizip 2
are in effectively the same location, so they are treated as one camp for the purposes of
antenna assignment. Together they have 5 antennas associated with them. We note that
two antennas assigned to border crossings closest cell tower rule were also assigned to
refugee camps.
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2.2 Identifying Antennas with Potential Concentration of
Sectarian and Friday Prayer Activity
We operationalize three measures for religiosity in the form of sectarianism
and Friday prayer attendance. We employ distinct Shi’a and Sunni Syrian
holidays to estimate potential points of geographic concentration for Sunni
and Shi’a Syrian refugees and explore the role, if any, of sectarian identity
in refugee integration. To predict Shi’a refugee concentration, we examine
which antennas tend to make more calls on the Ashura holiday compared
to a regular day; while to predict Sunni refugee concentration, we focus on
Mawlid-al-Nabawi. Specifically, we identify antennas where there is significantly more call volume by hour during these Syrian religious holidays as
compared to the relevant baseline level of calls using a paired t-test. Using
these measures, no camp districts or metropolitan areas show exclusively high
Shi’a or Sunni concentration, suggesting a more heterogeneous clustering of
Syrians in such districts.
We also focus on Friday prayer as a way to identify mosques attended
by Syrian refugees as potential focal points for socialization and collective
action. We narrow in on the 11 am - 12 pm time interval for refugee calls
for Fridays, the time when they may be coordinating on where to meet for
prayer, and try to identify specific hotspots of refugee concentration at those
times. Specifically, using a paired t-test, we examine whether the hourly average for 11am-12pm (time before Friday prayer) is significantly higher than
the hourly average for 12 pm - 2 pm (Friday prayer time falls into this time
range if we consider all the provinces in Turkey) throughout 52 weeks. In
500 of around 27,000 antennas for which we have complete data, refugee calls
are significantly higher between 11am-12pm, at the 10% significance level.
While no metropolitan areas show a high concentration of Friday prayer activity among refugees, indicating less homogeneity and collective socialization
of refugees in those places, some camp districts show greater Friday prayer
activity and potential for collective action 3 .

2.3 A First Check of Antenna-Level CDRs
When we check whether the total volume of refugee calls (Dataset 1) reflects the underlying population, we find that it is positively correlated with
refugee rates of concentration in each province. Specifically, we compare how
daily refugee call volumes across Turkey –as proxied by antenna traffic data–
compares to province-level data on refugee concentration from June 2017,
provided by the Ministry of Interior. A 10,000 increase in the refugee pop3
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ulation is associated with 630 added calls per day.4 This correlation gives
us confidence in the representativeness of the data, given that the average
refugee population is 35,560 and the average number of calls per day is 2,075
across Turkey’s 81 provinces, suggesting an average of approximately 583
calls for every 10,000 refugees.
The correlation continues to hold when we narrow down our focus to the
refugee population in camps. It turns out that an increase of 10,000 refugees
in camps is associated with an increase of 370 calls, where the average refugee
population is 12,262, and the average total number of calls per day is 373
across all camps. Furthermore, the association between the population and
the number of calls is statistically significant at the 1% level. This value is
around 60% of the increase we identified for the overall refugee population.
Assuming that our decision rule for identifying camps is a good approximation, the lower increase in the daily number of calls in camps, as compared
to that outside camps, might indicate a lower use of cellphones in a more
confined space.
Finally, we also look at refugee call volume on the Aegean coast, an area of
departure for Syrian refugees who want to move onwards to Europe. The left
panel of Figure 2 shows a heat map that focuses on the closest points on the
Turkish coast across from the Greek isles with the highest inflow of refugees
(as per UNHCR 2017 on the top 5 Greek islands of arrival). We look at the
correlation between refugee arrivals to the Greek islands and calls associated
with the potential departure points described above. To that end, we use
UNHCR’s data on daily refugee flows from the Turkish coast into the Greek
islands, and call data from antennas for each specific departure point, as
described above. Employing this panel data with island dummies to control
for unobservable characteristics for each point of arrival, we see a positive
yet slight association between the number of calls at each of the 20 antennas
and refugee flow, calculated by linear regression. For each additional refugee
arrival, we see an increase of 0.002 in the number of calls per antenna per
day, with a statistical significance at the 1% level. At the average number
of arrivals per island per day being 14.6, this implies a 23 percent increase
relative to the sample mean, 1.35.5
The positive correlation of the overall refugee population as well as those in
camps with SMS volume persists, albeit lower in magnitude than call volume.
A 10,000 increase in the refugee population is associated with 150 added text
messages per day across Turkey’s 81 provinces, and 160 added SMS across
the 20 camp locations. We find no association between refugee flows to Greek
Islands and SMS, perhaps due to the inconvenience of SMS in emergencies
and time constrained situations.
4

See the supplementary material Section A.4 for all correlation tables.
See the supplementary material Section A.3 for departure points and results. We conducted a least trimmed squares regression trying different alpha values. The coefficients
changed between 0.0015 and 0.002 for the possible range of alpha values, from 1 to 0.5.
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Fig. 2: Refugee Call Volume at Focal Coastal Departure Points (left) and Daily Refugee
Flows and Call Volume (per Antenna) at Focal Coastal Departure Points (right)
Table 1: Summary Table: Population Correlation

Factor

Effect

Significance
Level
10,000 increase in Refugee population Increase of 630 calls
1%
per day
10,000 increase in Refugee population Increase of 373 calls
1%
(camps)
per day
14.6 increase in the number of
Increase of 0.03 calls
1%
refugee flows
per day per antenna

2.4 Calling Behavior in Antenna-Level CDRs
As per several survey reports on Syrian refugees in Turkey (see [7, 3, 1])
there are differences in attitudes and behaviors among Syrian refugees. We
look at heterogeneity in behavioral patterns between citizens versus refugees;
refugees living in camps versus outside camps, refugees living in the coastal
areas close to the Greek islands versus those that are not, as well as refugees
living close to the Syrian border.
While Turkish call volume is only slightly higher in December 2017 than
in January 2017, following a seasonal rather than increasing trend, there is
a notable increase of refugee calls, starting out with 7% of the total call
volume in January 2017 and reaching as high as 16% of the total call volume
in October. The volume of text messages sent by Turks is slightly lower in
December 2017 than in January 2017 and does not follow a discernible trend.
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As with call volume, the refugee SMS volume increases considerably over
the year, starting out with 5% of the total call volume in January 2017,
peaking in September with 19% of the total call volume, and ending at 10%
in December.
Meanwhile, the share of Turk Telekom users rose from 18,560,000 to
19,590,000, corresponding to an approximately 1 million (5.5%) increase compared to the previous year. Another 1 million increase is seen in the number of
users of alternate operators [9]. The increasing overtime trend in refugee call
volume could thus be due to increased Syrian refugee inflows into Turkey;6
and/or an overall increase in mobile phone usage, along with an increase of
Syrian refugee subscribers into the Turk Telekom network; and/or an improvement of refugee circumstances that allows them to spend more money
on calls.
We also focus on variation in calling patterns among Turks and refugees
over weekdays, weekends and holidays to see whether their different calling
behavior suggests different socialization patterns that leave a footprint and
are indicative of a differential likelihood for integration. First, we explore
Syrian refugee calling behavior as compared to Turkish calling behavior for
the 24-hour interval of an average weekday and weekend. We also examine
Fridays separately, as for Syrians, Friday is the main day off, unlike for Turks
whose weekend is Saturday and Sunday.

Fig. 3: Call Volume for Refugees (left) and Turks (right) for average Weekday versus
Weekend

As per the figures above, both Syrians and Turks appear to follow similar
calling patterns except Friday. We test to see if any observed differences on the
graphs are also statistically significant using a paired t-test. The observations
used for the t-tests in this part are the total number of calls/SMS per hour,
averaged over the whole year. Syrian refugees appear to have adjusted to
calling patterns in Turkey as both Syrians and Turks tend to make more
calls on weekdays (1061 and 10136) and Fridays (1138 and 11056) than on
6

The number of refugees increased from 2,880,325 to 3,049,879 between January and June
2017. It further increased to 3,381,005 by December 2017 as per statistics provided by the
Turkish government.
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Table 2: Summary Table: Refugee and Turk T-test Results Bozcaga et al.
Comparison

Turk Call Volume
Weekday vs Friday
Turk and Refugee
Weekend vs Weekday,
Call Volume
Friday
Refugee Call Volume Ramadan vs Non-Ramadan
Refugee Call Volume Camp Refugees vs
Non-Camp Refugees
Refugee Call Volume Ashura, Muharram, and
Mawlid vs Average
Camp Refugee Call Ashura, Muharram, Mawlid,
Volume
and Eid al Adha vs Average
Turk Call Volume
Eid al Fitr vs Average

Effect
More calls on Friday
More calls on Weekday, Friday

Significance
Level
1%
1%

More calls during Non-Ramadan
Higher for Camp Refugees

1%
1%

Higher than average

1%

Higher than average

1%

Lower than average

5%

weekends (same for SMS; 98 and 1686 more messages on weekdays, 356 and
12833 more messages on Fridays).
To compare refugee and Turkish calling behaviors more directly, we conduct a paired t-test for the two ethnic groups. As expected, due to population
size, the total number of calls is much higher for Turks throughout the day.
For this reason, we adjust for the total number of calls in the two groups
by establishing the number of calls in the first hour, 1-2 am, as the baseline
level (setting it to 100), and rescaling the calls in the remaining 23 hours as
a percentage of the baseline. Even after setting the baseline level to 100 for
both refugees and Turks, we still find that refugees are in general less likely
to make phone calls than Turks on all days, indicating the lower spending
capacity of refugees as compared to Turks. We do not observe this negative
gap in SMS volume, however. On the contrary, based on a baseline level of
100, the adjusted SMS volume is higher among Syrians than among Turks,
with a 7% gap on weekdays and 15% gap on weekends.7 These findings suggest that SMS might serve as a substitute for calls for some refugees and that
they may turn to alternate means of communication.
Religious Holidays. We also look at the average daily calling patterns
of Syrians and Turks during religious holidays such as the holy month of
Ramadan (26 May -24 June 2017) which are strikingly similar for Turks and
Syrians. The average Ramadan weekday does not seem to deviate much from
a regular weekday with the main difference being a steep drop in the breaking
of the fast which happens at sunset. This sharp decline in calls, which pick
up again between 8 pm - 9 pm before they drop again, is also present during
Ramadan Fridays and weekends. Ramadan Fridays show a somewhat higher
call volume among Ramadan days for both refugees and Turks (unlike a
regular Friday that is higher than a regular weekend but about the same as
a regular weekday), with a distinct decrease in slope in calls during Friday
prayer and a dip during the breaking of the fast. Comparing the two groups,
we see decreased calling on Ramadan weekends for Turks, as compared to
7
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regular weekends, presumably as people opt to sleep longer during fasting
hours (see Figure 4).
We test to see if any of the visual differences are also statistically significant using a paired t-test. Similarly, the observations used in the t-tests in
this part are the average number of calls/SMS per hour, averaged over the
whole year. Both groups tend to make fewer calls on weekends than on weekdays and Fridays. Turkish calling behavior differs from that of Syrians during
Ramadan, as weekdays and Fridays become statistically distinguishable from
each other for Turks, with more calls made on Friday than a regular weekday,
while they show no statistically different patterns for refugees. This finding
might indicate a potential Friday socialization pattern for Turks during Ramadan that is not there for refugees. The patterns are similar in the paired
t-tests that employ SMS volume, although, among refugees, the significance
of across-day differences disappears 8 .
There is also a statistically significant difference in calling behavior among
refugees in camps versus those outside camps. While there is a general decrease in total refugee call volume during Ramadan, this reduction appears to
be stronger for the in-camp population, with lower call volume inside-camps
than among refugees outside camps This general decrease in call volume during Ramadan also seems to have closed the gap between refugee calls at the
Greek maritime coast and the rest of the country, possibly because refugee
flows toward Europe appear to not deviate much during Ramadan. A final interesting finding that shows significant deviation from non-Ramadan
months is that during Ramadan, the calls at border crossing points tend
to be lower than the calls in non-border areas on weekends, pointing to a
decrease in border crossing traffic during the holy month. Ramadan calling
patterns generally overlap with SMS volume patterns, with the exception of
border crossings, where the call volume gets lower than the non-border call
volume, while the border SMS volume tends to get higher.
We check to see if calling behavior is significantly different during other
important Muslim religious holidays by running paired t-tests at the antenna
level, comparing the call volume of refugees against that of Turks. T-test
results suggest that on all religious holidays but Eid al Fitr, refugees tend to
call other people at higher rates compared to regular weekdays or weekends.
The finding is similar for the refugee population in camps. On the other hand,
during the two main religious holidays, Eid al Fitr and Eid al Adha, Turks
make significantly fewer calls than normal, suggesting that cultural norms of
communication on religious holidays are different for refugees than for Turks
as reflected in their calling behavior. This could be because of differences in
levels of religiosity between refugees and Turks; and/ or differences in the
way religiosity and religious holidays are celebrated in the respective cultures. The analysis of SMS volume is less informative since SMS volume for
Turks between religious days and regular days becomes statistically indis8

See the supplementary material Section A.6 for differences in calling and SMS behavior
on religious days.
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tinguishable, while for Syrians we find mostly statistically significant mean
differences between regular days and religious days, with the direction of the
gap consistent with that of their call volumes.

Fig. 4: Call Volume for Refugees (left) and Turks (right) for Ramadan Weekday vs Weekend

3 Individual-Level Regression Analysis
The UN Refugee Agency estimates that it takes displaced persons an average
of fifteen years to determine whether to return back home, stay in their host
country, or migrate elsewhere [18]. During this long displacement cycle, asylum seekers face a slew of issues on the path to integration “from accessing
basic rights and services, to finding jobs, to adjusting to new lifestyles and
cultures. Displaced for nearly seven years, the over three and a half million
Syrian refugees currently in Turkey have had their needs shift from emergency
response to programs focused on their integration” [13]. This main part of
our report focuses on questions derived from the academic literature on social
integration and from qualitative and survey accounts on Syrian refugees in
Turkey. In line with the potential factors of integration discussed in the literature, we first look at the importance of socio-economic factors. Next, we turn
to the effect of service and welfare-related factors, including refugee-targeted
programs, and close with a look at spatial factors affecting integration. We
estimate the effect of all these different factors in a single regression analysis.
To merge the individual-level data with the antenna- and district-level
measures that we calculated and the district-level administrative data obtained from official sources, we identify a home location, or “home antenna”
for each caller id, as determined by the antenna the caller uses most frequently. We define the district in which the antenna is located as the “home
district”. Since Dataset 2 allows for fine-grained mobility patterns by antenna,
we can identify a plausible home location as well as patterns of movement
around that home-location during the day and during different days of the
week, albeit only for two weeks for each randomly selected user. Seeing in
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which district or antenna of Turkey the caller resides allows us to see the
effect of various characteristics of the district on social integration.
We use Dataset 2 to calculate regression estimates. Since our data has a
pooled cross-sectional nature, in the design we use a multilinear regression
with province and period dummies (unless stated otherwise), where each twoweek period of Dataset 2 corresponds to a time unit and each observation
corresponds to one individual. We also control for the unobserved time effect
using linear or unit-specific time trends. The standard errors (SEs) are clustered both by province and by period. To measure our independent variables,
we use individual, as well as antenna or district-level measures. To account
for confounding factors, we add a number of control variables. Our baseline
model is as follows:
yi = α0 + βxi + γwa + δzd + θp + ηt + i
where α0 is the intercept for the base category, θp is the intercept for
province-level dummies, and ηt is the intercept for the time-level dummies
(one for each of the 25 periods in Dataset 2). yi denotes the integration measure. xi is a vector of individual-level variables, wa is a vector of antenna-level
variables, and zd is a vector of district-level variables. Finally, i captures the
individual-specific residual. In addition, all the standard errors are clustered
at the province- and time-level. 9
A refugee’s level of social integration is proxied by the ratio of calls made by
refugees to Turks over the total number of calls made (in %). We only use the
data on outgoing calls, i.e., calls initiated by the user, as we want to focus on
the user’s intention of social integration. To create the measure, we first subset
Dataset 2 to those observations where the caller is a refugee and then calculate
the percentage of inter-group calls over all the calls made by the user. We
also run the same analysis for the subsample where the caller is a Turkish
citizen, by operationalizing the dependent variable (DV) as the percentage of
inter-group calls made by Turks. Although both measures rest on a similar
idea, whether the inter-group call is made by a refugee or by a Turk gives
us different pieces of integration. Although both types of calls involve intergroup contact, the proportion of inter-group calls made by a refugee gives
us a measure of the refugee’s ability and intention to interact with Turks,
while the proportion of inter-group calls made by a Turkish citizen can be a
good proxy for how open the Turkish citizen is to interacting with refugees. In
addition to this conceptual difference, it allows us to investigate the impact of
a Turkish citizen’s home location on calling patterns, in addition to analyzing
the impact of a refugee’s home location. The fact that a refugee calls a Turk
does not mean that the call will be reciprocated by Turks in the neighborhood.
Whether integration, as measured by two different types of calling direction,
gives conflicting findings is important for policy.
9

See the supplementary material Section B.1 and B.2 for the list of variables we employ
and summary statistics.
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D4R data should be approached with caution in terms of the representativeness of the data as the market share of Turk Telekom shows fluctuation across provinces. In addition, since we combine individual-level call
data with district-level administrative data, we also need to omit individuals
whose home antenna lacks geospatial location information. For these reasons,
the probability of sampling does not perfectly overlap with the underlying
demographic distribution by province. To address that concern, we calculate post-stratification weights by province10 and use these weights in our
individual-level regression.

3.1 Socio-Economic Factors
Difficulty securing employment and ensuring self-sufficiency is considered a
hurdle to integration [12, 15], and economic insecurity has been shown to
drive prejudice against immigrants and refugees [38]. In line with this literature, there have been some indications of frustration among local residents
in Turkey, who have blamed refugees for an array of economic challenges
associated with hosting them including dwindling employment opportunities, rising housing prices, and business competition [22, 25]. [31] find that,
though references to religion can positively predispose Turkish respondents
to the plight of Syrian refugees as it concerns Muslim refugees in a Muslim
host nation, this effect disappears as soon as there is a reference to the costs
of refugee presence in the country. According to a comprehensive and representative survey conducted with refugee populations in Turkey, some portion
of refugees agree with the view that the adverse effects from Syrian arrivals
include impacts on housing prices and rents (41%) and job opportunities and
wages (21%) [7] (p.99). This line of research also contends that low levels
of education are a powerful predictor of anti-immigration sentiments, as low
education makes citizens more vulnerable to risks such as unemployment and
low wage [17, 29, 17]. Survey answers from Turkish citizens, however, point
to an opposite effect, showing that less educated Turks may be more tolerant
of refugees [? ].
The sources of anti-immigrant attitudes are not limited to economic and
material reasons, nor do they go away when economic conditions improve.
Ethnic and religious differences, coupled with negative ethnic stereotypes,
play a role in anti-immigrant and anti-refugee sentiment [16, 26]. In fact,
refugee country of origin proves more important for naturalization success
than other applicant traits including language skills, levels of integration
and economic status [26]. [24] identify that increased anxiety and stress towards refugees creates a self-fulfilling bias towards seeing refugees as a threat.
10

Let pA be the probability of being from province A in the population, and sA the
probability of being from province A in the sample, the weight for province A is calculated
as pA /sA .
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Only according to 18% of refugees, though, religious differences in religious
life seem to be an obstacle for refugee integration, while cultural differences
(44%), differences in social life (40%), ethical differences (29%) play a more
important role [7] (p.95). Nevertheless, identity-related differences aren’t the
only factors that affect levels of social integration. Ample evidence in the
literature suggests that citizens’ immediate exposure to heightened refugee
flows leads to difficulties with social integration [27]. Consistent with this
literature, Getmansky et al. find that Turkish host citizens who have higher
levels of interactions with refugees on a daily basis are more likely to perceive
them as a threat and express negative views about them [25].
Support for parties with anti-immigrant messages also creates problems
for integration. Recent research has looked at the effect of refugee flows on
vote shares for extreme right parties [21, 20, 40] and suggests that negative attitudes toward immigrants are associated with host citizens on the
political right [28]. However, the attitude of parties against refugees doesn’t
necessarily align with this categorization on the right-left dimension. While
the leading conservative party is more tolerant and open, the leftist-secular
and the extreme-rightist voters prefer a more restricted policy. Getmansky et
al. find that partisan identification matters, with supporters of the governing
party being less likely to perceive refugees as a threat [25].
Relevant social factors include the religious background of refugees, local
voting patterns, and the degree of refugee flows to the area (as proxied by the
proportion of refugee population over the total population). Given that we
do not have district-level data on unemployment and housing prices, relevant
economic factors included in the analysis are the district’s economic activity
level (as proxied by the number of ATMs), individual-level spending power
(as proxied by the total number of outgoing calls), and illiteracy rates. We
add controls for district population and refugee population because a larger
population size implies a higher probability of a given individual to meet
someone from the other ethnic group. We also control whether the district is
an urban center or not.
In the absence of data on background characteristics of refugees, we rely
on the district-level data and CDRs to determine to what extent local socioeconomic factors might track levels of social integration. To identify antennas with Shia, Sunni, or Friday prayer activity, we use CDRs from religious
holidays.11 Data on vote shares come from official election statistics, data
on district-level refugee population come from the Ministry of Interior, and
population data come from the Turkish Census. Data on ATMs come from
official government web pages, the total number of outgoing calls from CDRs,
and illiteracy rates from official education statistics. While all specifications,
including those with province fixed effects, linear time trends, and province11

See the supplementary material Section A.4 for more detail.
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specific time trends, give similar estimates, we interpret the relatively more
conservative two-way fixed effects unless otherwise stated. 12
First, we look at the subgroup where the caller is a refugee, and the integration measure is the percentage of calls made to Turks. In line with the
literature above, we expect that identity differences, the potential ‘burden’
of the refugee, and the size of the economic pie shared by local population to
have a negative effect on social integration. Accordingly, Sunni activity, the
incumbent party’s vote share, and individual spending power of the refugee
should have positive coefficients, while the estimates for Shia activity, local
economic activity, and proportion of refugee population should have negative
signs. In our results, we find no effect for Sunni or Shia activity, incumbent
party vote share, individual spending power, or proportion of refugee population. From the economic factors, only the level of economic activity in the
district has a statistically significant effect. In line with our expectations, the
direction of the effect is negative. Accordingly, the percentage of inter-group
calls shows a 13 percentage point (p.p.) decrease for a 10 percent increase
in the number of ATMs, suggesting that integration is lower in areas with
higher economic activity. The population control is positive, as expected.
This result may suggest that refugees’ integration is harder in places where
the economic pie shared by local population is large. Refugees in those places
might be unemployed in high numbers and thus excluded from the formal
economic landscape, and consequently, they are not reaping the benefits of
residing in a location with higher economic activity. Looking at the control
variables, the percentage of inter-group calls shows a 2.3 p.p. increase for a
one percent increase in district population. This probably results from the
fact that refugees living in districts with high a population of Turkish citizens
are more likely to know and interact with any Turkish citizen.
Next, we turn to the subgroup where the caller is a Turkish citizen and
the integration measure is the percent of calls made to refugees. When we
measure integration by the percent of inter-group calls made by Turks, we
find that Turks with higher spending power are less likely to call refugees.
In addition, Turks living in places with lower education levels are relatively
more likely to call refugees. In both estimates, the effect size is minuscule.
For an average Turk, who makes a total of 50 calls in two weeks, this means
an only 0.01 p.p. decrease in the proportion of calls to refugees. With other
predictor variables held constant, a one percent increase in the illiteracy rate
is associated with a 0.02 p.p. increase in the proportion of calls to refugees.
This shows that, in contrast with the literature but in line with the survey
answers from Turkish citizens, more educated Turkish neighborhoods appear
to be less open to refugees.
12

See the supplementary material Section B.5 for detailed regression results.
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Fig. 5: Confidence Intervals for Potential Socio-Cultural Factors - Integration measured
by refugees’ calls to Turks (left) and by Turks’ calls to refugees (right), with significant
results in red

3.2 Welfare-Related Factors
Next, we examine the welfare-related factors associated with refugee integration. Given that financial struggles (72%) are listed as one of the most salient
obstacles to integration by refugees in Turkey, we expect to find a positive
association between services and welfare resources available to refugees and
integration. In the literature, the proponents of the contact theory contend
that contact among beneficiaries of facilities such as schools and health clinics
can produce positive effects on integration [10, 34, 35]. On the other hand,
competition over local resources such as public services may limit access or
cause frustration among local residents, negatively impacting the degree of
refugee integration [23]. Our data on the number of education and health institutions allows us to see whether the presence of public services positively
correlates with refugee integration. To take into account the amount of extra
demand over public services, we also look at the effect of how the impact of
public services interacts with the number of refugees. According to survey evidence, a substantial proportion of refugee population (37%) also received aid
from non-governmental organizations [7] (p.67), which suggests that another
welfare resource for refugees and immigrants is charity foundations.
We use CDRs along with information on geolocated educational and health
facilities, as well as religious or non-religious waqfs (charity foundations that
provide social assistance to those in need) across Turkey to examine whether
the availability of such facilities and resources is associated with higher levels of integration. We also analyze whether the availability of such facilities
and institutions is positively correlated with the degree of refugee access to
services. Our district-level data on health facilities and public schools come
from official government websites. Data on religious or non-religious waqfs is
coded based on information from the Directorate of Foundations.
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Fig. 6: Confidence Intervals for Potential Welfare-Related Factors - Integration measured
by refugees’ calls to Turks (left) and by Turks’ calls to refugees (right), with significant
results in red

In line with the literature above, we expect the amount of welfare-related
services and resources to be positively correlated with social integration. Accordingly, the number of education and health facilities, mosques, and waqfs
should have positive coefficients. We first look at the subgroup where the
caller is a refugee, and the integration measure is the percent of calls made
to Turks. The results suggest that the number of health, school, or religious
facilities, on average, does not have a significant association with integration. The number of health facilities is positively correlated with integration
only in districts with low refugee population. In a district with 100 refugees,
for example, each additional health facility (per 1k residents) is associated
with a 19 point increase in the percentage of calls made to Turks. In districts with larger refugee populations, this positive effect disappears (Figure
6). The effects of schools and mosques are insignificant across all levels of
refugee population.
These results lend support to the view that excessive competition over
local resources can have a negative impact on integration. Consistent with
qualitative reports, the high number of Syrian refugees in some areas might
have overwhelmed the capacity of local health institutions that lack requisite
personnel and equipment, casting refugees in a negative light [6]. On the
other hand, the reason for the lack of an effect from school facility access
might be that refugee children oftentimes attend specific sessions in schools.
Another potential reason is that many Syrian refugee children get employed
in the informal sector instead of continuing their education due to financial
obstacles. Similarly, the reason why we do not find a significant association
between the availability of mosques and integration may be that refugees and
Turkish citizens might be visiting specific mosques.
Whether the availability of waqfs has a positive effect on integration or not
changes based on the affiliation of waqfs, or more specifically, on whether they
have a religious character or not. Specifically, each additional religious waqf
in the district is associated with an increase of 0.065 p.p. in the proportion of
calls to Turks, while the number of secular waqfs is associated with a 0.017
p.p. decrease. If we had not controlled for vote share or number of mosques in
the district, this might have simply reflected the more secular nature of the
district. It is known that parties supported by secular Turks oppose refugee
presence in Turkey along with the overall Syria politics of the government [39].
But since we also control for the governing party’s vote share and number of
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mosques, which both capture the conservativeness effect, it could be argued
that religious waqfs are more successful in having a tangible effect on refugee
lives due to the stronger grassroots nature of such organizations [14, 30].
This finding is consistent with an array of qualitative sources suggesting a
notable amount of monetary and charity assistance towards Syrian refugees
originating from waqfs [8, 2]. Secular waqfs, on the other hand, seem to have
a minuscule, yet negative effect. Further research is needed to identify the
mechanism underlying this negative effect.
When measuring integration by the percent of inter-group calls made by
Turks, we do not find any statistically significant association with the district
level availability of health and education services. Given the null findings
with the alternative DV, the availability of welfare-related services appears
to be more associated with whether refugees will be more likely to integrate
and connect with Turks, rather than to whether Turks will be more likely
to connect with refugees or their view of refugees. The mechanism through
which public services affect social integration is an important factor to keep
in mind when pushing for specific policies on refugee integration.

3.3 Geographic Factors
In the final part of our analysis of sources of refugee integration, we look
at the relationship between spatial factors and integration. Given that the
literature on geographic factors linked to social integration is limited, we use
Ridge and Lasso models to determine the spatial factors of importance. Ridge
and Lasso models use an objective function that minimizes the MSE with a
penalty term, which leads many covariates to be assigned a coefficient of zero
(or shrink toward zero, in Ridge). The penalty parameter is selected using
a 10-fold cross-validation. According to the Ridge and Lasso estimates, the
centrality of the home antennas among Turks or refugees; whether the home
district is at the Syrian or Greek maritime border or at districts with refugee
camps; and whether or not the refugee visits border or coastal areas are the
most important geographic factors associated with integration. In our main
linear regression analysis, we only used those factors selected by the Lasso
model.
The full list of spatial factors considered in the Lasso and Ridge models
are a) the proximity of a refugee’s residence to borders (to Syria and Greece)
or to refugee camps, b) patterns of travel to borders (to Syria and Greece) or
camps, c) across-district, within-district, and overall mobility of refugees, and
d) centrality of the districts among Turks and refugees. Using Dataset 2, we
calculate a number of metrics related to spatial mobility, including measures
of how many different districts and provinces the caller visits; the proportion
of calls made within the home district and home province, used as a proxy
for within-district and within-province mobility; whether or not the caller
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visits a district with refugee camps, coastal departure points to Greece, or
border crossing points to Syria; whether or not the user lives in a district
with refugee camps, coastal departure points to Greece, or border crossing
points to Syria; and the total spatial area the caller covered over the time
period, as measured by the trapezoid area that encompasses all points the
refugee visited.
To create the centrality measure, we take advantage of the network structure of Dataset 1 and calculate the degree centrality of antennas, or the
number of other antennas that each antenna is connected to with outgoing
refugee calls, grouped by cell tower location.13 The highest degree of a cell
phone tower node in the refugee call network is 2,547, while the mean is
151. There are 1,179 tower locations with degree one. To have a better understanding of how the districts with high centrality look, we consider the
relative degree centrality of antennas in Istanbul, as well as across the country.
We use degree centrality to see how the level of connectedness of an antenna
as a node in the network might differ for Syrians or Turks and correlate with
levels of social integration. Following the approach in previous parts of the
regression analysis, we match this centrality information with individual-level
CDR data based on the caller’s “home antenna”, i.e., where the caller makes
the highest number of calls.
The Ridge and Lasso estimates are very similar to one another, suggesting
that the centrality of the antenna (where the caller lives) among Turks or
refugees is the most important factor associated with refugee integration 14 .
Other estimates that do not shrink toward zero are whether or not the caller
resides in/visits a district with refugee camps, coastal departure points to
Greece, or border crossing points to Syria, as well as overall mobility, as
measured by the log of the trapezoid area visited.
We use the Ridge and Lasso regression models not only to estimate the
importance of specific spatial factors for the outcome, but also to select the
variables to be included in the regression analysis. Our regression analysis
first looks at the subgroup where the caller is a refugee, and the integration
measure is the percentage of calls made to Turks. Our results rely on the same
regression that we use in the previous parts. A one percentage point (also
the mean value for the centrality index) increase in the centrality among
refugees (where the highest centrality degree is 11.2%) is associated with
a 1.28 point decrease in the percentage of calls made to Turks. Of course,
the direction of causality is not certain here, because those less integrated
might also be people who prefer to live in places more popular for refugees,
rather than Turks, in the first place. We also find that refugees living in
the camp or coastal districts are less likely to call Turks, and those visiting
13

We note that only a subset of the total call volume of Dataset 1 is used for this network
analysis because 90.8% of the call volume is listed as having an unknown base station for
either incoming or outgoing location. The antenna with the highest and lowest network
centrality is shown Section B.3 of the supplementary material.
14 See the supplementary material Section B.4 for Lasso and Ridge results.
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these districts are more likely to do so. Living in a camp district is associated
with a decrease of around 1.6 p.p. in the proportion of inter-group calls from
refugees, while living in a coastal district is associated with a decrease of
3.2 p.p. Visiting a camp or coastal district, on the other hand, is associated
with an increase of 0.9 and 1.8 p.p. in the proportion of inter-group calls
from refugees. This implies that refugees visiting camps and coasts might
actually be better integrated while living at the Turkish-Greek border or in
camps lowers degrees of integration. Multiple factors can be at the root of this
correlation. Syrians that visit camp or coastal districts - probably to visit their
friends or relatives or business partners - might be those refugees with larger
social networks, and refugees with larger social networks are also expected
to be better integrated. On the other hand, the negative correlation between
residing in a coastal district and integration is also reasonable, considering
that refugees living in coastal areas might be there with the intent to depart
Turkey and cross to Greece and might have fewer incentives to integrate.
Several existing studies suggest that coastal districts serve as launching points
for migration to Europe, with anecdotal evidence on refugees reaching coastal
districts with the intent to cross into Greece and what that ordeal entails [5].
In a similar fashion, people living in camps might be those who stayed there
due to their hesitation or inability to live in non-camp settings.
Next, we look at the subsample where the caller is a Turkish citizen and the
integration measure is the percent of calls made to refugees. The geographical
and spatial mobility trends of Turks give us additional hints regarding factors
associated with integration. First, mirroring the findings where we measure
the integration by calls made by refugees, an increase in the centrality of
an antenna among Turks is associated with a decrease in the proportion
of calls made to refugees. A one percentage point increase in the centrality
index is associated with a 0.02 p.p. decrease in the percentage of calls made to
refugees. On the other hand, a one percentage point increase in the centrality
index for refugees is associated with a 0.04 p.p. increase in the percentage
of calls made to Turks. In short, being positioned near an antenna with
high centrality among the other group leads to better integration in terms of
the number of inter-group calls made by an individual, both for Turks and
refugees. In addition, Turks that visit camp and coastal districts are more
likely to call refugees. While it is not surprising that Turkish citizens visiting
camps interact with refugees at a higher proportion, Turkish citizens that visit
coasts might be those with larger and more diverse social networks. Finally,
Turkish citizens living in border, camp, and coastal districts are significantly
less likely to call refugees despite the high refugee population in these areas.
While there is no sufficient data to reveal the mechanism underlying the
negative impact of coastal districts, the negative impact of border and camp
districts is consistent with the literature that shows dense exposure to refugee
influx leads to difficulties with social integration.
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Fig. 7: Confidence Intervals for Mobility-Related Factors - integration measured by
refugees’ calls to Turks (left) and Confidence Intervals for Mobility-Related Factors - integration measured by Turks’ calls to refugees (right), with significant results in red

3.4 Social-Assistance Policies
We also look at the effect of two social assistance programs targeting refugees
in a separate panel data analysis. As discussed in detail in the supplementary material (Section B.6), we exploit regional variation in the timing of
the launch and in the proportion of beneficiaries to see whether access to
such services and social inclusion facilitates integration. We find no statistically significant effect for such programs. Part of the lack of significance of
this type of assistance could be that they only target the weakest and economically most marginal subset of the refugee population (i.e., there is an
underlying selection effect biasing the results against integration) and/or that
the amounts of aid given are actually quite small if one takes into account
overall levels of need.

4 Over-time Movement in a Year
Prior scholarship suggests that family and home-country networks, as well as
linguistic and cultural ties, predict where refugees choose to settle. However,
advances in communication technologies, including low-cost cell connections,
social media, and mapping apps, have transformed how refugees engage with
information and make these decisions. Refugees increasingly rely on these
tools to choose migration destinations, maintain close ties with co-ethnics,
access public services in host countries, and interact with formal authorities
or with informal brokers [32]. With the new methods of communication and
information technologies, refugees might learn where to best utilize public
services, educational opportunities, and labor market openings that host societies offer. We thus revisit core debates in the migration policy literature
to better understand what informs contemporary refugee movements.
We use Dataset 3 to track each user throughout the year, but location
information is available only on the district level, as per the structure of

Syrian Refugee Integration in Turkey: Evidence from Call Detail Records

23

the data. This does not allow us to identify a specific home-location for the
user or see how a user moves within a district during his daily activities.
Nevertheless, it allows us to see whether a user stays mostly within a specific district boundary, which we define as the “home district”, and whether
the home district changes across time. In this part, we use a panel design
with individual-level fixed effects, where each observation corresponds to one
refugee. Since the main independent variables are the characteristics of the
district the refugee decides to live in, due to the use of fixed effects, the individuals that stay in the same district throughout 2017 drop from the model.
The dependent variable is a dummy, where it takes 1 if the refugee moves
to a new district, and 0 otherwise. Exploiting the longitudinal structure of
the data, we determine the home district on a monthly basis for all individuals. If there is a home district that is different from the previous month’s
home district, we code the current home district as a receiving district and
the previous home district as a sending district. The goal of the design is
to see what kind of district characteristics increase the likelihood of being a
receiving district.
Using our rich district-level data, we can see whether being a receiving
district is associated with any of the following characteristics: high refugee
population, which would indicate a desire to be close to other Syrian refugees;
being in an urban center, which may indicate a desire to integrate in places
with higher job opportunities; having higher levels of economic activity, as
proxied by the number of ATMs in the district. We can also see whether there
is more movement toward districts on the Aegean coast, which could suggest
a desire to migrate to Europe; districts in close distance to the camps, which
in turn might suggest a willingness to spend time with in-camp refugees;
and being close to a border crossing point with Syria, which could suggest
movement in and out of Syria
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To see which variables are most important in determining whether a district is a receiving district or not, we first use a Ridge and a Lasso regression.
We use data demeaned by individual to isolate individual-specific unobserved
characteristics. Since it is well known that refugees follow seasonal trends
(such as harvests) for job opportunities, we first compared whether movements in harvest periods and non-harvest periods are statistically different
from one another. This confirmation of a hypothesis also serves as a sanity
check for the mobility analysis. Given that movements in the harvest period
were significantly more likely (p < 0.1) to be in provinces with the most
seasonal workers [4], we exclude the movements in the harvest period (MaySeptember) from our analysis. The two different regularization techniques
give very similar estimates to one another. Accordingly, the per capita number of health clinics in the district appears to be the most important factor
for a receiving district. The other variables with non-zero estimates are the
number of mosques and the province center dummy.
To validate our findings, we use an OLS regression model with individuallevel fixed effects, thereby keeping time-invariant individual-level unobserved
factors constant. The OLS results show that each additional health clinic (per
1k residents) is associated with a 55 p.p. increase in the likelihood of whether
a refugee will move to the district or not. The number of mosques, on the other
hand, points to a 14 p.p. increase in the probability of moving to a district
for each additional mosque (per 1k residents).15 Finally, whether a district is
in the province center or not increases the likelihood to move to that district
by 5 p.p. The indicator measuring the number of schools has a negative sign.
There might be several reasons as to why schools, unlike health clinics, do
not appear to be a positive determinant of whether the refugee will move to
a district or not. First, since refugee children only attend a subset of schools,
the overall number of schools is not a good indicator for whether a district is
appealing in terms of education services. Second, school quantity might not
inform refugees’ preferences, since time invested in education, unlike health,
has returns only in the long run. Finally, the supply of schools might be seen
as exceeding the sufficient threshold in all districts in Turkey, while the health
service distribution changes greatly across districts; there are some regional
hubs that offer much better health service in terms of quality and capacity,
rendering health investments a reason to move to a new district.
When interpreting these results, one should note that due to the use of
fixed effects in the model, our sample excludes refugees that did not change
their home. In this line, the findings above suggest that a potential explanation for the long-term over-time movement of refugees, if any, is to a great
extent motivated by the availability of welfare resources or employment opportunities. Given the significant effect of the number of mosques, social and
cultural considerations appear to be a consideration as well. Distance to the
Syrian border, refugee camps, or distance from the Greek coast do not appear
15

See the supplementary material Section C.1.
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to be associated with refugee movement. This additional finding reinforces
the idea that when refugees move, they are motivated by the availability of
resources as they intend to settle and integrate in Turkey rather than leave
the country.

5 Summary and Policy Implications
Among the socio-economic factors associated with social integration, only
economic activity level, as proxied by the number of ATMs in the district,
seems to have a statistically and substantively significant effect on integration. Areas with higher economic activity suggest significantly lower levels of
integration. This finding highlights the fact that refugees cannot partake in
the formal economic landscape, either because they are unemployed in high
numbers or because they are part of the shadow economy. It could also suggest that environments that have more resources to share are not particularly
welcoming to refugees. Initiating employment and social inclusion projects in
economically active regions, with the goal to create more inclusive economic
environments for refugees, might be an investment that could lead to better
integration in the long run.
Among the welfare-related factors, only health clinics and Islamic waqfs
seem to be positively correlated with refugee integration. In the effect of
health clinics, the size of the refugee population in the district seem to affect
how conducive it is to integration. The number of health facilities is positively
correlated with integration only in districts with very low refugee population,
suggesting that it may be easier for refugees in such districts to get the requisite information and healthcare services without burdening the local system.
A policy implication of these results is that the state capacity for healthcare
services needs to be strengthened in places with large refugee populations.
The positive correlation between Islamic waqfs and social integration seems
to be due to the material aspect of charity they offer, as our model controls
for district-level social characteristics such as vote share and the number of
mosques. This is not a surprising finding since there is substantial evidence
showing the role of Islamic waqfs in service provision. The state may watch
and adopt the good practices of such waqfs in service provision.
Multiple geographic factors appear to be associated with social integration.
If a refugee lives in a place with high centrality among refugees, or if a Turkish
citizen in a place with high centrality among Turks, her integration with the
other group is lower. Consistent with this finding, if a Turkish citizen lives
in a place with high centrality among refugees, her acceptance of refugees
is higher. This finding might be a point of consideration in planning refugee
housing and settlement projects. Another set of findings with critical policy
implications is that where a refugee or Turkish citizen resides influences her
social integration dramatically. For example, refugees and Turkish citizens
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residing in camp districts are less likely to call people from the other group,
as measured by the proportion of intergroup calls over the total number
of calls made. Similarly, refugees and Turkish citizens residing in districts
neighboring Greek islands are less likely to call people from the other group.
While selection bias might play a role for refugees, as refugees living in these
areas might be less willing or able to integrate, less openness among Turks
in camp or coastal districts may point to the negative effect of problems
resulting from the volume of refugee inflows. Potential projects on the social
inclusion of refugees may prioritize these regions.
Lastly, when the long-term over-time movement of refugees is analyzed,
the availability of rather scarce welfare resources such as health clinics, rather
than schools, arises as the most important factor. The economic activity level
of the district, as well as social factors such as the abundance of religious
facilities, also appears to determine refugees’ decisions to move. This finding,
consistent with the previous findings, points to the vitality of health clinics
and economic environment to the integration and welfare of refugees.

6 Supplementary Material
To view supplementary material for this article, please visit https://www.
tugbabozcaga.com/d4r-supplementary

Acknowledgments
We are grateful to the Republic of Turkey Ministry of Interior, the Red
Crescent (Kızılay), and the Disaster and Emergency Management Authority
(AFAD) for their data support. We thank Ahmet Utku Akbıyık for his research assistance. Finally, we would like to express our sincere gratitude to
the D4R challenge organizers and Turk Telekom for setting up the challenge
and for providing us with the datasets.

References
[1] (????) EDAM center for economics & foreign policy studies: Reaction mounting against Syrian refugees in Turkey, institution = Public Opinion Surveys of Turkish Foreign Policy, year = 2014, number = 1, url=http://edam.org.tr/ en/reaction-mounting-againstsyrianrefugees-in-turkey/, author=. Tech. rep.
[2] (2014) Trkiye diyanet vakf: Suriye raporu. Tech. rep.

Syrian Refugee Integration in Turkey: Evidence from Call Detail Records

27

[3] (2015) Effects of the syrian refugees on turkey. Tech. rep., Center for
Middle Eastern Strategic Studies (ORSAM), URL http://www.orsam.
org.tr/files/Raporlar/rapor195/195eng.pdf
[4] (2015) Mevsimlik Tarim ??erinin Sorunlarinin Ara?tirilarak Alinmasi
Gereken lemlerin Belirlenmesi Amaciyla Kurulan Meclis Ara?tirmasi
Komisyonu Raporu. URL http://www3.csgb.gov.tr/csgbPortal/
ShowProperty/WLPRepository/isggm/dosyalar/TarimdaISG3
[5] (2015) Syrian refugee arrivals in greece. Tech. rep.
[6] (2016) War, Migration and Health; Experience of Turkey. URL http:
//www.ttb.org.tr/kutuphane/siginmacilar_rpr_en.pdf
[7] (2017) AFAD: Field survey on demographic view, living conditions, and
future expectations of Syrians in Turkey
[8] (2018) Ihh ?nsani yardm vakf: Suriye faaliyet raporu (2012-2018). Tech.
rep.
[9] (June 2017) Bilgi Teknolojileri ve İletişim Kurumu, Türkiye Elektronik Haberleşme Sektörü Pazar Verileri Raporu. Sektörel Araştırma
ve Strateji Geliştirme Dairesi Başkanlığı, URL https://www.btk.gov.tr/
pazar-verileri
[10] Allport GW, Clark K, Pettigrew T (1954) The nature of prejudice
[11] Baldo N, Closas P (2013) Disease outbreak detection by mobile network monitoring: A case study with the D4D datasets. NetMob D4D
Challenge pp 1–4
[12] Bansak K, Hainmueller J, Hangartner D (2016) How economic, humanitarian, and religious concerns shape european attitudes toward asylum
seekers. Science p aag2147
[13] Broomfield
M
(2016)
Pictures
of
life
for
turkey’s
2.5
million
syrian
refugees.
The
Independent
URL
http://www.independent.co.uk/news/world/europe/
pictures-of-life-for-turkeys-25-million-syrian-refugees-crisis-migrant-a6969551.
html
[14] Buğra A, Keyder Ç (2006) The turkish welfare regime in transformation.
Journal of European social policy 16(3):211–228
[15] Burchett N, Matheson R (2010) The need for belonging: The impact of
restrictions on working on the well-being of an asylum seeker. Journal
of Occupational Science 17(2):85–91
[16] Burns P, Gimpel JG (2000) Economic insecurity, prejudicial stereotypes,
and public opinion on immigration policy. Political science quarterly
115(2):201–225
[17] Cavaillé C, Marshall J (2019) Education and anti-immigration attitudes:
Evidence from compulsory schooling reforms across western europe.
American Political Science Review 113(1):254–263
[18] Cupolo D (2017) Eu refugee aid enters new phase in turkey. DW URL
http://www.dw.com/en/eu-refugee-aid-enters-new-phase-in-turkey/
a-41944555

28

Bozcaga et al.

[19] Dancygier RM, Laitin DD (2014) Immigration into europe: Economic
discrimination, violence, and public policy. Annual Review of Political
Science 17:43–64
[20] Dinas E, Matakos K, Xefteris D, Hangartner D (2018) Waking up the
golden dawn: Does exposure to the refugee crisis increase support for
extreme-right parties? Political Analysis pp 1–11
[21] Dustmann C, Vasiljeva K, Damm AP (2016) Refugee migration and electoral outcomes. The Rockwool Foundation Research Unit Study Paper
111
[22] Erdoğan MM (2015) Türkiye’deki Suriyeliler: Toplumsal kabul ve uyum.
İstanbul Bilgi Üniversitesi Yayınları
[23] Esses VM, Dovidio JF, Jackson LM, Armstrong TL (2001) The immigration dilemma: The role of perceived group competition, ethnic prejudice,
and national identity. Journal of Social issues 57(3):389–412
[24] Gadarian SK, Albertson B (2014) Anxiety, immigration, and the search
for information. Political Psychology 35(2):133–164
[25] Getmansky A, Sinmazdemir T, Zeitzoff T (forthcoming) Refugee influxes, xenophobia, and domestic politics: Evidence from a survey experiment in turkey. Journal of Peace Research
[26] Hainmueller J, Hangartner D (2013) Who gets a swiss passport? a natural experiment in immigrant discrimination. American political science
review 107(1):159–187
[27] Hangartner D, Dinas E, Marbach M, Matakos K, Xefteris D (2017) Does
exposure to the refugee crisis make natives more hostile? American Political Science Review pp 1–14
[28] Karreth J, Singh SP, Stojek SM (2015) Explaining attitudes toward
immigration: The role of regional context and individual predispositions.
West European Politics 38(6):1174–1202
[29] Kitschelt H, McGann AJ (1997) The radical right in Western Europe:
A comparative analysis. University of Michigan Press
[30] Kuran T (2001) The provision of public goods under islamic law: Origins,
impact, and limitations of the waqf system. Law and Society Review pp
841–898
[31] Lazarev E, Sharma K (2017) Brother or burden: An experiment on reducing prejudice toward syrian refugees in turkey. Political Science Research and Methods 5(2):201–219
[32] Mandic D (2017) Trafficking and syrian refugee smuggling: Evidence
from the balkan route. Social Inclusion 5(2):28–38
[33] Mari L, Gatto M, Ciddio M, Dia ED, Sokolow SH, De Leo GA,
Casagrandi R (2017) Big-data-driven modeling unveils country-wide
drivers of endemic schistosomiasis. Scientific Reports 7(1):489
[34] Paluck EL, Green DP (2009) Prejudice reduction: What works? a review
and assessment of research and practice. Annual review of psychology
60:339–367

Syrian Refugee Integration in Turkey: Evidence from Call Detail Records

29

[35] Pettigrew TF, Tropp LR (2006) A meta-analytic test of intergroup contact theory. Journal of personality and social psychology 90(5):751–783
[36] Pokhriyal N, Jacques DC (2017) Combining disparate data sources for
improved poverty prediction and mapping. Proceedings of the National
Academy of Sciences 114(46):E9783–E9792
[37] Salah AA, Pentland A, Lepri B, Letouzé E, Vinck P, de Montjoye YA,
Dong X, Dağdelen Ö (2018) Data for refugees: The D4R challenge on
mobility of Syrian refugees in Turkey. arXiv preprint arXiv:180700523
[38] Scheve KF, Slaughter MJ (2001) Labor market competition and individual preferences over immigration policy. Review of Economics and
Statistics 83(1):133–145
[39] Sputnik (????) Ankara’s use of refugees as political bargaining
tool angers turkish opposition. URL https://sputniknews.com/europe/
201703171051676779-turkey-refugees-political-bargaining/
[40] Steinmayr A (2016) Exposure to refugees and voting for the farright:(unexpected) results from austria
[41] Tomaszewski B (2014) Geographic information systems (GIS) for disaster management. CRC Press
[42] Tompkins AM, McCreesh N (2016) Migration statistics relevant for
malaria transmission in Senegal derived from mobile phone data and
used in an agent-based migration model. Geospatial health 11(1s)

