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Abstract

I study the effects of Syrian refugees, who are denied work permits and thus can only work
informally, on Turkish firms and workers. Using travel distance as an instrument for refugee
location, I show that low-skill natives lose both informal and formal salaried jobs. I document
two mechanisms: formal firms reduce their formal labor demand and new firms do not enter
the formal economy. Estimates imply an elasticity of substitution of 10 between formal and
informal workers. Counterfactual exercises predict that granting refugees work permits would

have created up to 120,000 formal jobs in the economy through higher informal wages.
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1 Introduction

The global refugee population has quadrupled in the last decade, from 11 million in 2012
to 46 million today (UNHCR, 2021). Two distinct characteristics separate this migration wave
from previous patterns. First, most refugees are hosted by developing countries with substantial
informal economies. Second, host countries frequently deny work permits to refugees to protect their
native workers from refugee competition.! For example, Turkey hosts the world’s largest refugee
population, yet the vast majority of these refugees lack work permits. Consequently, the 3.6 million
Syrian refugees constitute a massive informal labor supply shock, and their impacts depend on the
dynamics between the informal and formal sectors. In this paper, I present empirical evidence
documenting how firms and native workers respond to an informal labor supply shock, theoretical
analysis explaining the relevant economic forces, and counterfactual exercises that quantify the
labor market impacts of granting refugees work permits.

The Syrian refugee crisis in Turkey provides an ideal setting to examine how informal immi-
gration affects both informal and formal sectors for several reasons. First, Turkey is a developing
country where 40% of all employment is informal, allowing informal immigrants to participate in
the labor market. Second, the overwhelming majority of Syrian refugees in Turkey lack work per-
mits and must seek informal employment. Third, Syrians settled mainly in regions close to the
border, creating quasi-experimental variation in immigrant intensity across local labor markets.
Fourth, Turkish labor force surveys distinguish between formal and informal employment for na-
tives, making it possible to investigate each sector separately.? Fifth, firm-level census data allow
me to separate the intensive and extensive margin effects for the formal sector.

I first analyze the refugees’ impact on natives’ employment in salaried jobs. Identification comes
from an exposure design, where the travel distance between Turkish and Syrian cities operates as an
instrument for migrants’ location choice. Adjusting for pre-trends that reflect regional convergence
in Turkey, I find that low-skill Syrian immigration reduces salaried employment for low-skill natives
while high-skill natives maintain their employment rates. Low-skill natives lose informal and formal
salaried jobs despite virtually no Syrians working in the formal sector during this period. My
estimates indicate that a 1 percentage point (pp) increase in the refugee/native ratio decreases
native informal salaried employment by 0.17 pp and formal salaried employment by 0.13 pp among
low-skill natives. The former is predicted by a downward-sloping labor demand curve in the informal
sector, but the latter indicates that informal and formal labor are highly substitutable in production.
These effects are similar for men and women, concentrate in industries and firms with greater
exposure to migrant labor supply, and are not driven by contemporaneous trade shocks.

Formal employment decreases along both intensive and extensive margins. The panel of formal

firms from the census shows that small, informal-intensive incumbent firms reduce their formal

!The Turkish Minister of Work and Social Security explicitly articulated this concern: “There cannot be a general
measure to provide [refugees] with work permits because we already have our workforce ... we are trying to educate
and train our unemployed so they can get jobs in Turkey” (Afanasieva, 2015).

2By law, employers in Turkey have to pay for the social security coverage of their employees. Hence, the insurance
status of a worker determines her formality type: those with (without) social security are formal (informal) workers.



labor demand while large incumbents maintain theirs. More surprisingly, the number of new,
low-productivity firms also declines despite increases in total population, electricity consumption
(a proxy for total firm activity), and the number of new, high-productivity firms. This evidence
indicates that informal Syrian immigration increases total firm activity while creating a missing
mass of new formal firms, suggesting that marginal firms choose to remain unregistered to access
informal labor more easily. Although Turkey lacks credible data on unregistered firms, these results
strongly suggest that denying immigrants work permits also increases informality through firm
creation decisions.

I further explore how the native workers respond to losing their salaried jobs. I find that
immigrants increase men’s non-salaried employment, primarily self-employment, and do not im-
pact women’s non-salaried employment. The distinction between salaried employment and self-
employment is important because salaried jobs arise partly from firms’ labor demand, while self-
employment is solely a decision of labor supply. This result implies that the outside option for
salaried positions is self-employment for men and home production for women. This is a novel find-
ing in the immigration literature, which focuses on developed economies where self-employment
constitutes a smaller portion of the labor markets.? These results suggest that developing countries
exhibit different labor market adjustments to immigration specifically because self-employment
offers a viable alternative to salaried work.

I rationalize my findings with an equilibrium model where firms utilize both the intensive and
extensive margins of informality, as in Ulyssea (2018). Firms employ low-skill and high-skill labor
for production. Whereas high-skill labor can only be hired formally (thus restricted to formal
firms), low-skill labor can be hired both formally and informally. In this model, an informal labor
supply shock necessarily reduces natives’ wages and employment in the informal sector. However,
more informal employment has two competing effects in the formal sector: it makes formal workers
more productive because of Q-complementarity, and it also creates competition against formal
employees, especially given diminishing returns to labor. When informal and formal workers are
gross substitutes in production, informal immigrants can incentivize firms to become more informal.
This can happen both on the intensive margin, by formally registered firms replacing their formal
employees with informal ones, and on the extensive margin, by marginal new firms remaining
unregistered.

I use my empirical findings and data moments to estimate key model parameters. The results
show an elasticity of substitution between formal and informal labor of approximately 10. This is
one of the first papers to estimate this elasticity.* This high elasticity is consistent with the Turkish
context, where informal and formal workers frequently occupy the same sectors and firms. This

finding supports the assumption of perfect substitutability between informal and formal workers

3For a literature review, please refer to Dustmann et al. (2016).

“The only study that I could find is Schramm (2014), who studies the equilibrium effects of taxation on sectoral
choice, work hours, and wages in Mexico. She finds an elasticity of 1.8, substantially lower than my estimate. This
discrepancy likely stems from the fact that informal and formal workers occupy different sectors and firms in Mexico,
whereas they work in the same firms in Turkey, which makes these two types of workers more substitutable.



used in recent structural literature on the informal sector (Ulyssea, 2018, 2020).

Finally, I use my model to estimate the labor market impacts of providing refugees with work
permits. This counterfactual addresses critical policy concerns because (i) most refugees in the
world do not have work permits (Clemens et al., 2018), and (ii) governments in both developing
and developed countries recently started granting this right.” The model highlights a key trade-off
for policymakers: work permits redirect some informal labor supply to the formal sector, which (i)
increases wages and native employment in the informal sector through lessened competition and (ii)
decreases native employment in the formal sector through increased competition. Higher informal
wages also compel firms to seek more formal workers because of the high substitutability between
the two factors. This indirect effect cannot overcome the direct competition effect. Thus, work
permits necessarily decrease native formal employment. However, as firms demand more formal
labor, work permits create more formal jobs in the economy. The model predicts that if refugees
matched natives’ formality rates, a 1 pp increase in refugee/native ratio would decrease informal
salaried employment by 0.06 pp and formal salaried employment by 0.47 pp among natives. Despite
refugees replacing more natives in the formal sector, work permits would create 120,000 additional
formal jobs as firms substitute away from informal labor due to higher informal wages. As a
benchmark, this would be equivalent to an 18% increase in GDP per capita in terms of creating
formal jobs.5

This paper contributes to five strands of literature. First, it complements research studying the
dynamics between the informal and formal sectors. Earlier contributions were largely theoretical
(Rauch, 1991; Amaral and Quintin, 2006), while recent work has focused on estimating structural
models (Bosch and Esteban-Pretel, 2012; Meghir et al., 2015; Ulyssea, 2018). I contribute to this
literature by providing quasi-experimental evidence and theoretical analysis showing that informal
immigration drives firms toward informality on both the intensive and extensive margins, indicating
high substitutability between informal and formal labor in production. Similar claims on the
intensive margin are made in contemporaneous work by Delgado-Prieto (2024), who shows that
Venezuelan immigrants displaced Colombian natives in the formal sector but not in the informal
sector, which he qualitatively attributes to the high substitutability between informal and formal
workers. However, he does not quantify this elasticity because (1) Venezuelans supplied both
informal and formal labor as they were granted work permits (Bahar et al., 2021), and (2) his
modeling choices do not allow for estimation. His approach can thus be seen as complementary
to my approach, which focuses on the intensive and extensive margin impacts of a fully informal

labor supply shock, measures the substitutability between the factors, and quantifies the role that

"Examples include Colombia granting Venezuelan refugees work permits beginning in 2017 (Bahar et al., 2021),
the US committing to provide permits to five hundred thousand Venezuelan refugees (Hesson, 2023), and Poland
implementing early work permits for Ukrainian refugees (Lesinska, 2022).

SFrom 2004 to 2011, Turkey’s GDP per capita increased by 87% from $6,102 to $11,420; and the informality rate
among low-skill salaried jobs decreased by 8 pp from 0.45 to 0.37. If 2004 informality rates persisted to 2011, 650,000
fewer formal jobs would exist. If economic growth alone caused this decrease in informality a la La Porta and Shleifer
(2014), then providing work permits to refugees would be equivalent to an 18% growth in GDP per capita for creating
formal jobs.



denying refugees work permits plays in these effects.

My counterfactual prediction on the formalization effects of work permits builds on a literature
that studies the impact of different formalization policies in developing countries (Monteiro and
Assungao, 2012; De Andrade et al., 2016; Rocha et al., 2018) and developed countries (Elias et
al., 2025). Two papers focusing on work permits in refugee crises are most relevant to my work.
In policy work, Clemens et al. (2018) provide economic arguments explaining why refugee work
permits can benefit both refugees and natives. Empirically, Bahar et al. (2021) study the effects of
granting Venezuelan refugees work permits and find negative but negligible effects on the formal
employment rate of Colombian workers.” My paper complements their findings by predicting that
granting refugees work permits should create formal jobs in the economy. However, this comes at
a cost to some natives who lose their formal jobs due to increased competition.

This paper builds on the extensive literature using refugee shocks to study the effects of im-
migration on labor markets. Examples of such episodes include the Mariel Boatlift (Card, 1990),
the Algerian war of independence (Hunt, 1992), Jewish emigres to Israel (Friedberg, 2001), the
Yugoslav wars (Angrist and Kugler, 2003), and the Venezuelan refugee crisis (Lebow, 2022). De-
spite 30 years of work, whether immigrants cause native disemployment is still debated (Borjas
and Monras, 2017; Peri and Yasenov, 2019). I contribute to this literature in several ways. First,
I study a massive shock. While the Mariel Boatlift increased Miami’s adult population by 8%,
Syrians increased Turkish cities’ by up to 94%. Second, I show that labor market adjustments to
immigration can be vastly different in developing and developed countries due to natives’ ability to
transition into non-salaried positions. Third, I provide a framework for thinking about the labor
market consequences of modern refugee crises, where host countries have large informal sectors and
governments can grant or withhold work permits from refugees.

More recently, several papers investigated the effects of Syrian refugees on Turkish labor markets
(Del Carpio and Wagner, 2015; Tumen, 2016; Ceritoglu et al., 2017; Akgiindiiz and Torun, 2020;
Erten and Keskin, 2021; Aksu et al., 2022; Cengiz and Tekgiig, 2022; Demirci and Kirdar, 2023).
Using different identification strategies, they found inconclusive results. Del Carpio and Wagner
(2015) find an increase in formal employment among only low-skill men. However, Akgiindiiz and
Torun (2020) claim that high-skill employment (which is mostly formal) has increased. Among
men and women, Aksu et al. (2022) argue that refugees lead to an increase in formal employment
for men and a decrease for women. Their results are challenged by Erten and Keskin (2021),
who find a decrease in employment only for women and not for men. Cengiz and Tekgii¢ (2022)
claim that natives actually did not lose jobs due to the refugee shock. As Appendix Section F
details, these contradictions stem from two factors: (i) misinterpreting differential trends as causal
effects and (ii) overlooking men’s transitions to non-salaried positions. My analysis adjusts for

pre-trends, combines additional data sources, and separates salaried from non-salaried positions.

"I predict stronger disemployment of natives in the formal sector than Bahar et al. (2021). One potential explana-
tion for our different conclusions is that I focus on salaried employment, whereas they study aggregate employment.
If Colombian natives who lose their formal salaried jobs transition to formal non-salaried jobs, as I documented in
Turkey, then our conclusions would be consistent.



This approach reveals that natives lost salaried jobs in both the informal and formal sectors. My
theoretical framework explains these findings, identifies key economic mechanisms, and quantifies
how withholding work permits generates these results.

Lastly, my results on firm entry complement a literature studying immigrants’ effects on firm
creation.® In developed countries, high-skill immigrants create businesses (Azoulay et al., 2022),
and immigrant labor enables firm creation and faster startup growth (Dimmock et al., 2022).
Evidence on the effects of low-skill immigration remains scarce, particularly in developing countries.
Previous studies of Syrian refugees in Turkey document increases in foreign-owned firms (Akgiindiiz
et al., 2018), firms with more than 20 employees (Altindag et al., 2020), and firms participating
in international trade (Akgiindiiz et al., 2023). These findings align with standard entry models:
immigration increases population, and the market size effect enables new entrants (Seim, 2006).
However, my analysis using more comprehensive data reveals a novel economic force. I document
a missing mass of new, low-productivity firms in the formal sector, a surprising result that I show
stems from immigrants lacking work permits. My findings demonstrate that denying refugees work
permits incentivizes firms to become more informal through both intensive and extensive margins:
formally registered firms reduce their formal labor demand, and marginal entrepreneurs choose to
remain unregistered to access informal labor.

The rest of this paper is structured as follows. Section 2 introduces the conceptual framework
and motivates the empirical analysis, Section 3 provides the necessary background on the Turkish
labor markets and Syrian refugees in Turkey, Section 4 explains the identification strategy, Section

5 presents the empirical results, Section 6 introduces the model, and Section 7 concludes.

2 Conceptual Framework

This section motivates the empirical analysis by showing that the impacts of an informal labor
supply shock on the formal sector cannot be signed by theory alone. Natives’ employment rate in
the formal sector can increase or decrease under different models of informality, which makes this
a fundamentally empirical question. To build intuition, I visualize the potential equilibrium effects
using labor supply and demand curves. I formalize these mechanisms in Section 6.

Figure 1 illustrates the potential changes in informal and formal labor markets upon the arrival
of informal immigrant workers. First, under the canonical labor demand framework where firms
utilize both informal and formal workers in production, an increase in informal labor supply neces-
sarily reduces wages and displaces native employment in the informal sector. As shown in Figure
la, this manifests as a rightward shift in the labor supply curve, causing the equilibrium to move
from point A to B along the downward-sloping labor demand curve. While total informal employ-
ment in the economy increases, some native workers are displaced from the informal sector. How
this decrease in informal wages subsequently affects the formal sector depends on the responses of

both firms and native workers to this shock.

8For excellent reviews, see Lofstrom and Wang (2022); Chodavadia et al. (2024)



Figure 1: Effects of an informal labor supply on informal and formal sectors under different

models
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Notes: Panel A depicts the informal labor market with a rightward shift in labor supply following immigration. Panel
B illustrates potential changes in the formal labor market under different theoretical scenarios. Points A, B, C, and
D represent equilibria in both sectors. In the informal sector, informal immigrant arrival lowers wages and displaces
some native workers (shift from A to B). This wage decrease affects the formal sector through changes in labor
demand and supply curves. On the demand side, when informal and formal workers are substitutes, formal labor
demand shifts leftward (equilibrium moves to B); when they are complements, formal labor demand shifts rightward
(equilibrium moves to C). On the supply side, if native workers transition from the informal to the formal sector,
formal labor supply shifts rightward. Depending on where the new labor demand curve resides, equilibrium can be
any point within the BCEF rectangle.

Figure 1b illustrates the possible changes in formal sector equilibrium. The solid lines represent
the initial labor demand and supply curves, with point A denoting the baseline equilibrium. The
dashed lines indicate potential shifts in these curves following the informal labor supply shock, with
points B, C, D, E and F representing alternative new equilibria under different economic forces.

The effects of lower informal wages on formal labor demand depend critically on the degree of
substitutability between informal and formal workers in production. When these inputs are highly
substitutable, as in Ulyssea (2018), a decrease in informal wages incentivizes firms to substitute
toward informal and away from formal workers. This is depicted as a leftward shift in the formal
labor demand curve, moving the equilibrium from point A to point B and resulting in employment
and wage losses for native workers in the formal sector. In contrast, when informal and formal
labor are gross complements, the decrease in informal wages induces firms to increase their demand
for formal workers. This appears as a rightward shift in the formal labor demand curve, changing
the equilibrium from point A to point C. Under this scenario, native workers gain employment
opportunities and experience higher wages in the formal sector.

The effects of lower informal wages on formal labor supply depend on workers’ ability to tran-
sition between sectors. In search models where native workers can endogenously sort between

informal and formal sectors, as in Meghir et al. (2015), a decrease in informal wages causes natives



to redirect their search efforts to the formal sector. Figure 1b represents this as a rightward shift
in the formal labor supply curve. Absent changes in labor demand, this labor supply shift would
move the equilibrium from point A to point D: natives obtain more formal jobs but observe wage
losses.

Figure 1 demonstrates that the net effects on the formal sector cannot be determined by theory
alone, making this a fundamentally empirical question.” Depending on the substitutability between
informal and formal workers in production and workers’ ability to reallocate their search efforts,
any point within the BCEF rectangle becomes a potential equilibrium. The causal impacts of
an informal labor supply shock on the formal sector reveal which mechanism dominates. For
instance, substitutability between informal and formal workers reduces formal employment, whereas
natives’ ability to shift their labor supply to the formal sector increases it. Consequently, an
observed decrease in formal employment would suggest that informal and formal labor are gross
substitutes in production and that natives’ capacity to transition to the formal sector is of second-
order importance. My empirical analysis identifies which of these theoretical channels dominates

in Turkey.

3 Data and Background

Native employment

Information about the informal and formal labor market outcomes of native workers comes
from the 2004-2016 Turkish Household Labor Force Surveys (HLFS) conducted by the Turkish
Statistical Institute (TurkSTAT). HLFS is representative at the NUTS-2 level, which consists of
26 regions. The sampling is based on the national address database and does not cover the Syrian
refugees who are under temporary protection.

HLFS codes employment into four categories. Between 2004-2016, 61% of employed natives
were regular salaried workers, 21% were self-employed, 13% were unpaid family workers, and 6%
were employers. I combine the last three groups into one “non-salaried employment” category. This
allows a tractable separation of jobs that are partly determined by the labor demand of firms and
jobs that depend solely on individual labor supply decisions. This distinction is critical in studying
how firms respond to informal labor supply shocks. For instance, consider a native who loses his
formal, salaried job due to being replaced by informal refugees. This native may keep “working”
as an unpaid family worker or trade items at the local markets as a self-employed person. Self-
employment can also be formal if the worker pays his social security benefits. Either way, this
native would appear as “employed” under the HLFS, even though his employer replaced him with
informal immigrants. Consequently, focusing on the overall employment rate of natives misses
how firms respond to an informal labor supply shock. To prevent this problem, I study salaried

employment and non-salaried employment separately while focusing on salaried employment as

9The forces described here are not exhaustive. Additional effects could arise in models where informal and formal
firms compete in the product market or rely on each other’s goods as intermediates in production.



the key outcome of interest in both the theoretical and empirical analyses. The salaried and non-
salaried employment statistics among different types of natives and industries can be found in Table
A.1 in the Appendix.

I distinguish between formal and informal employment through workers’ self-reported social
insurance coverage. By law, employers in Turkey must provide social insurance coverage for their
workers. Consequently, all formal workers are insured, and no informal worker can be insured.
Assuming that workers report truthfully in HLFS, T observe wages and employment status in both
the formal and informal sectors. Although self-reported, insurance status is a good predictor of
formality for two reasons. First, there is no incentive for workers to misreport their insurance status.
It is not illegal to work informally; it is only illegal to employ informally. Second, the descriptive
statistics on formal and informal employment using insurance status are consistent with the general
knowledge on informal sectors (Ulyssea, 2020). Across regions and industries, the informality rate
(defined as the ratio of employment that is informal) decreases with education. It is higher in less
developed regions and in industries like agriculture, construction, and textiles, which are known to
rely on informal labor.

Figure 2 shows the informality rate across select industries and firm sizes. The informality rate
is heterogeneous across sectors, ranging from 85% in agriculture to 13% in non-market services.
Non-market services are mostly provided by the government, which explains the low informality
rate. However, across all industries, informal and formal workers coexist. For example, in the
textile industry, which has the highest proportion of refugee workers (Turkish Red Crescent and
WEFP, 2019), for every three salaried employees, one is informal and two are formal workers. Figure
2 shows the informality rate across firms of different sizes. Firms of all sizes rely on informal
workers. The informality rate goes down drastically as firms get bigger: from 59% in firms with
1-9 employees to 29%, 16%, 7%, 4%, and 2% among firms with 10-24 employees, 25-49 employees,
50-249 employees, 250-499 employees, and more than 500 employees, respectively. This inverse
relation between informality rate and firm size is well established in the literature and can be
rationalized by larger firms being more visible and therefore having less room for illegal activities
(Ulyssea, 2020).

I supplement the analysis on the formal sector by leveraging data from the Turkish census,
which includes the universe of formal firms and workers from the tax records. The census excludes
the informal sector but tracks formal firms over time, which provides two key advantages. First,
it enables heterogeneity analysis by firm size to study effects across firms with varying informal
intensities. Second, tracking incumbent firms before and after the shock isolates intensive margin

adjustments.

Firm entry

To study the extensive margin adjustment of firms, i.e., firms’ decision to register with tax
authorities, I leverage data on firm formation from three different sources. First, the Union of
Chambers and Commodity Exchanges of Turkey (TOBB in Turkish) publishes the number of



Figure 2: Ratio of informal workers across industries and firm size

T T T T T
[ Salaried Employment Share |
[ Informality Share

Non-market services

I3
o

Market Services

4
o
T

Constrction

o
=
T

Other Manufacturing

Textile

Share of informal workers
o
w

Agriculture
0
0 10 20 30 40 50 60 70 80 20 1-10 10-24 25-49 50-249 250-499 500+
Share Firm size (number of employees)
(a) Industries (b) Firm size

incorporated firms in Turkey since 2010. This data covers the incorporated new firms (tacir),
but does not include sole proprietorships (esnaf). The latter is covered in the Annual Business
Registers Framework (Yillik Is Kayitlar Cergevesi) of Turkstat, which accounts for the universe
of formal (registered) firms in Turkey since 2009. The difference between the two types of firms is
related to the industry of operation and income. In general, sole proprietorships are smaller and
more susceptible to extensive margin informality. Third, I use the data from the Entrepreneur
Information System of the Ministry of Industry and Technology (GBS), which also covers the
universe of formal firms like Turkstat but further allows me to separate firms participating in
international trade. In an average year, there are 109 thousand new incorporated firms in Turkey.
The average number of new formal firms (including sole proprietorships) is around 350 thousand in
Turkstat and 304 thousand at GBS.'? Of these firms in GBS, 8.7 thousand export and 9.1 thousand
import at least once in their lifetime.

Turkish institutions do not collect data on informal /unregistered firms. Therefore, I do not have
a good estimate of the ratio of new firms that remain unregistered. Ozar (2003) is the only rigorous
data collection effort on informal firms. She finds that around 4% of firms self-declare that they are
not registered. The actual number is likely higher because, unlike working informally, operating
an unregistered business is a crime. Consequently, informal firms have incentives to either not
be interviewed or lie during interviews.!! Moreover, 4% of firms being informal is an equilibrium
outcome. If new informal firms have higher exit probabilities than new formal firms, then the ratio
of informal firms among new firms would be higher. For example, Ulyssea (2018) estimates that

the exit probability of unregistered firms is three times that of formal firms in Brazil. If this ratio

Turktstat and GBS data do not match exactly, which is due to the different administrative sources they draw
the data from. However, my qualitative results remain robust when using either data source.

4% firm informality is arguably too low for a country with 40% labor informality. As a comparison, Turkey and
Brazil had similar GDP per capita and labor informality (40% and 46%, respectively) in 2011. Yet, 30% of firms
with less than five employees in Brazil are unregistered (Ulyssea, 2018).



is similar in Turkey, this would imply that at least 12% of the new firms in Turkey in a given year

are informal.

Additional Data sources

I utilize various data sources for robustness checks. Region-by-country level foreign trade statis-
tics were gathered from Turkstat’s Foreign Trade Statistics Micro Data Set. I use this data to study
the trade shocks stemming from the Syrian War in the Appendix Section A. Moreover, I also utilize
provincial electricity consumption data from Turkstat as a proxy for total (formal and informal)
firm activity.

Lastly, the number of refugees in Turkey across years and provinces are acquired from the
Directorate General of Migration Management of Turkey (DGMM). I use this data to determine the
treatment intensity across years and regions. Unfortunately, DGMM does not share the education
and age break-down of refugees at the province level, which prevents the empirical investigation

from exploiting that variation.

Syrian Refugee Crisis in Turkey

The Syrian Civil War began in March 2011. By 2017, 6 million Syrians had sought shelter
outside of Syria, primarily in the neighboring countries Turkey, Lebanon, Jordan, and Iraq. With
3.6 million registered Syrian refugees, Turkey hosts the highest number of refugees in the world
(UNHCR, 2022). The first waves of refugees began arriving in Turkey in late 2011, but their
numbers remained small until mid-2012 (igduygu, 2015). As the violent clashes intensified in the
following months, there was a substantial increase in Syrians seeking refuge in Turkey. Figure 3a
shows how the number of Syrian refugees in Turkey has evolved. There were around 170 thousand
refugees by 2012, 500 thousand by 2013, 1.6 million by 2014, 2.5 million by 2015, and nearly 3
million by 2016.

Syrian refugees are disproportionately less educated than Turkish natives. Figure 3b compares
the education levels of Syrian refugees in Turkey with those of Turkish natives. For instance, 21%
of Syrian refugees did not finish primary school compared to 12% of Turkish natives. In addition,
83% of Syrian refugees do not have a high school degree, in contrast to 61% of Turkish natives.
Taking into account the potential educational downgrading (Dustmann et al., 2013) and the fact
that most Syrian refugees have only basic Turkish language skills (Turkish Red Crescent and WFP,
2019), the Syrian refugee shock can be interpreted as a low-skill labor supply shock for the Turkish
labor markets.

The Turkish government initially tried to host the Syrians in refugee camps in the southeastern
part of the country across the Turkish-Syrian border. However, these camps quickly exceeded
capacity as the number of arriving refugees increased. The refugees thus dispersed across Turkey.'?

Figure 3¢ shows the distribution of the number of Syrian refugees per 100 natives in Turkey at

12By 2017, only 8% of the refugees lived inside the camps.
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Figure 3: Statistics on the Syrian refugees in Turkey
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the province level. Refugees are more densely located in regions closer to the border. Distance to
the populous governorates in Syria strongly predicts the number of refugees per native in a given
region, which constitutes the backbone of my identification strategy.

Most Syrians came under the temporary protection category, which allows access to health care
and education and allows freedom of movement.'® Since the temporary protection regime does not
offer work permits, the vast majority of the Syrian labor force works in the informal sector. By the
end of 2015, only around 7,300 work permits were issued for 2.5 million Syrian refugees residing in
Turkey (Aslan, 2016).

Labor force surveys conducted by the Turkish Statistical Institute do not sample refugees.
To understand the employment outcomes of Syrian refugees, I use data from randomized surveys
conducted on ESSN applicants by the Turkish Red Crescent and WFP. ESSN applicants are a
selected sample, and WFP’s questions on labor market activity differ from those in HLFS. This

complicates the interpretability of these estimates. Nonetheless, they shed some light on how

13Tn technical terms, the Syrian population who fled to Turkey are given temporary protection status, which
is different from the full refugee status defined by the Geneva Convention for Refugees. UNHCR uses the term
“refugee-like” to encapsulate the various forms of protection across countries. I adopt this terminology in line with
the literature.
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refugees may have impacted the Turkish labor market.

According to these surveys, refugees have an astonishing 84% employment rate compared to
51% for Turkish natives (Turkish Red Crescent and WFP, 2019). The employment rates are high
for both men (87%) and women (68%). In contrast, only 68% of native men and 29% of native
women are employed. The high employment rates of refugees can be explained by the limited capital
they brought to Turkey. Refugees have a comparative disadvantage in industries requiring language
skills, since only 3% are proficient in Turkish. Perhaps not surprisingly, refugees work primarily
in textiles (19%), construction (12%), and agriculture (10%). 47% of employed refugees work in
regular jobs, defined as a job with a fixed salary and working hours. This is more restrictive than
the salaried employment definition used by Turkstat, so the salaried employment rate of refugees
should be even higher.!* Textiles also have the highest share of refugees in regular positions, as
79% of the workers have regular positions. The average monthly income of refugees was 1058 TRY
in 2019. In contrast, natives in the informal sector made 1565 TRY per month on average in the

same year.

4 Identification

The identification strategy exploits the differential intensity of Syrian refugees across region-
year cells. The treatment R,; denotes the number of refugees per native in region p and year ¢.
The key outcomes of interest are natives’ salaried employment rates in the informal and formal
sectors. If the local labor market conditions impact refugee settlement, then a simple difference in
differences strategy would give biased estimates.

To circumvent this bias, I exploit the fact that travel distance strongly predicts migrant settle-
ment in forced migration episodes (Angrist and Kugler, 2003; Del Carpio and Wagner, 2015). The
weighted-distance instrument Z, calculates the inverse travel distance between each Turkish region

p and Syrian governorate s and takes an average using weights A,

14 1
= Mg~ M)
s=1 ’

where d,, s is the travel distance between Turkish region p and Syrian governorate s, and A, is the
weight given to Syrian governorate s.'® Different weights A\ have been used in the literature. In

practice, weights matter little. I use the weights suggested by Aksu et al. (2022),

1

ds,T
As = =3 T T X T (2)
ds,T + ds,L + E + ds,[
——
Relative distance Pop.
to Turkey share

MFor example, most work in construction is salaried but irregular.
15T use city centers in each region to calculate the travel distance. The data is available upon request.
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Figure 4: Event study estimates of the first-stage
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where dg. ¢ € {T,L,J, 1} is the travel distance between Syrian region s to Turkey, Lebanon,
Jordan, and Iraq respectively; and ms is the population share in 2011, which I calculate using
the 2011 census undertaken by the Central Bureau of Statistics of Syria. These weights predict
how many refugees come from a Syrian region based on its population and proximity to Turkey
compared to other bordering countries.

I use the instrument Z,, within both nonparametric and parametric event study models.

Nonparametric Event Study

The primary advantage of the nonparametric design is that it allows me to visually and flexibly
assess the pattern of outcomes the distance instrument captures relative to the beginning of the

refugee crisis. The basic nonparametric event study specification takes the form

Ypit = Z 0j(year; x Zy) + fp + fi + €py 3)
#2010

where the instrument Z,, is standardized to have economically meaningful coefficients; f, and f; are
region and year fixed effects. The standard errors are clustered at the region level. Figure 4 displays
the estimates of 6; from the first stage regression. Since there are no refugees in Turkey before
2012, 8; = 0 if j < 2012. The instrument strongly predicts refugee settlement in all post-treatment
periods. The instrument’s joint F-statistic in the years 2012-2016 is 238.

The figure reveals an increase in instrument-predicted treatment intensity over time. The

intensity remained low in 2012 and 2013 due to fewer refugees and grew substantially afterward.
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This time-series variation provides a visual check of the identification strategy: any causal effect of
refugees should also increase over time.

The identifying assumption in this exposure design is that the instrument is orthogonal to local
economic trends. However, this does not hold for several of the outcomes in the current setting.
During 2004-2010 (before the refugee shock began), regions near the border observed higher growth
in employment rates and wages, leading to a positive trend that is correlated with the instrument. '

To make progress, I exploit the empirical fact that pre-trends are approximately linear for most
of the outcomes of interest throughout the paper. This guides my formulation of the parametric

event studies that deliver the main estimates.

Parametric Event Study

I use the parametric event study to summarize the magnitude of estimated reduced-form effects
and their statistical significance. The estimating equation and the presentation of results follow
Dobkin et al. (2018) very closely. My choice of the functional form is guided by the patterns seen
in the nonparametric event studies. In the figures below, I superimpose the estimated parametric
event study on the nonparametric event study coefficients, which allows for a visual assessment of

my parametric assumptions. In particular, the baseline specification is

ypr = Bilyear; x Z,) + vZyt + 6, + 8¢ + €py (4)
§>2011

Equation 4 includes a linear trend in instrument exposure Z,t, which allows for regions to follow
different trends that are correlated with their distance exposure. The key coefficients of interest,
the f;s, show the change in the outcome predicted by the instrument relative to any pre-existing

linear trend . As before, I include region and time dummies in the regression.

Interpretation

The parametric event study allows for a linear trend by distance exposure. The choice of the
linear trend is motivated by the results from the nonparametric event studies, which, as we will see
in the results below, suggest that a linear trend captures the differences in regional trends quite
well. For the parametric event study, the identification assumption is that the distance to the
border is orthogonal to deviations from the linear trend.

Accounting for pre-trends is one of the reasons why this paper documents novel empirical
results. Appendix Section F presents a thorough discussion of the shortcomings of the identification
strategies used in this literature. In short, no other strategy adequately addresses the fact that the

border regions were catching up to the rest of the Turkish economy before the refugee crisis began.

16These pre-trends can be seen in the event study figures in the Appendix Section G.2.
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IV Design

After showing the event study estimates, I also estimate the following IV design using 2SLS to

get economically meaningful estimates:

Ypt = BRyt +0Zpt + fp + ft +€ps

Ry = Z 0j(year; X Zp) +vZpt + gp + gt + Npyt 5)
j>2011

where the treatment R,,; is instrumented by the interaction of distance Z, with year dummies in the
post-period; § and « are the linear trends in the structural and first-stage equations, respectively.
Instrumenting the treatment R with a full set of interactions of distance and post-year dummies

ensures that the linear trend is estimated using only the pre-period variation in both equations.!”

Threats to Identification

Several potential threats to identification merit discussion. The distance instrument compares
regions close to the border with those further away, and this comparison may fail to identify the
causal effect of refugees for two main reasons.

First, the empirical strategy assumes that the Syrian war’s impact on Turkish local labor mar-
kets should be orthogonal to distance from the border. This assumption could fail if Syria had
been a major trade partner of border regions and the war had significantly disrupted trade flows.
However, Syria was not a major trade partner of any Turkish region. Moreover, Appendix Figure
C.4 shows that although trade initially fell in 2011 and 2012 at the war’s onset, it more than re-
covered in border regions after 2013. Hence, no significant trade shock could have impacted local
labor markets.

Second, the identification strategy assumes that regions constitute separate local labor markets
and that immigrants’ arrival in host regions does not affect labor markets in non-host regions. This
imposes the stable unit treatment value assumption (SUTVA). Violation of this assumption would
cause me to estimate relative effects rather than the total effects of immigration (Dustmann et al.,
2016). Markets could re-equilibrate across space through population movements (Monras, 2020)
or trade adjustments (Gulek and Garg, 2025). However, evidence suggests that such adjustments
are not empirically relevant in this setting. Regarding labor supply spillovers, only minor changes
occurred in population movements across space before 2016. Figure C.3 shows that regions closer
to the border experienced slightly more out-migration and less in-migration, but these effects are
too small to bias the IV estimates in an economically meaningful way. Regarding trade spillovers,
Gulek and Garg (2025) demonstrate that the impact on labor demand in non-host regions has been
minimal. The authors document that while immigration to major cities like Istanbul and Ankara

would have generated large general equilibrium effects, refugees are located mostly in border regions

17This technical detail turns out to be pivotal in addressing the correlation between the instrument and the regional
trends. More details can be found in Appendix Section F.
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that are not central nodes of the domestic trade network and, therefore, generate only negligible

spillovers. Consequently, potential SUTVA violations are not a first-order concern.'®

5 Empirical Results

This section presents empirical estimates in four parts. First, it demonstrates that Syrian
immigration caused low-skill natives to lose both informal and formal salaried positions. Second,
it summarizes evidence that eliminates several potential confounders. Third, it documents native
men’s transition into non-salaried positions after losing salaried jobs. Fourth, it reveals changes in

firm entry margins, which indicate that marginal firms are choosing to remain unregistered.

5.1 Low-skill Natives Lose Informal and Formal Jobs

This section shows the effects of refugees on natives’ labor market outcomes. It focuses on the
impact on salaried employment to capture the changes in labor demand. Since Syrian refugees in
Turkey supply predominantly low-skilled labor, I separately analyze natives without a high-school
degree (low-skill) and with at least a high-school degree (high-skill). This analysis reveals that low-
skill natives lose salaried jobs while high-skill natives do not. To see where the low-skill employment
losses are coming from, I separately analyze the informal and formal employment rates, which shows
that low-skill natives lose both informal and formal jobs. This highlights that informal and formal
workers are largely substitutable.

It is important to note that I focus on salaried employment rather than wages because the survey
data is not a panel of individuals. Without the ability to track people over time, I cannot account
for compositional changes. For example, if natives who lose their jobs are the lowest earners, the

average wage conditional on working would increase even when no worker observes a wage increase.

Event Study Estimates

I begin by estimating the nonparametric and parametric event study designs shown in equations
3 and 4. Figure 5 plots the point estimates from the nonparametric design and the linear trend
from the parametric design. Figure ba shows the results on low-skill natives’ salaried employment
rates. There are two important results. First, there is a significant pre-trend: from 2004 to 2010
(before the treatment), regions closer to the border observed larger increases in salaried employment
for low-skill natives. Notice that this trend was highly linear. The linear trend estimated in the
parametric design not only falls under the 95% confidence intervals of the nonparametric estimates
in the pre-period but is also very close to the point estimates. Second, the estimated effects from the

parametric design, which are the differences between the nonparametric estimates and the linear

8The analysis ends in 2016 for several reasons, including a minimum wage increase and the beginning of the Emer-
gency Social Safety Net (ESSN) program in which refugees received relatively large cash transfers. Both confounders
could make it difficult to interpret the estimated effects post-2016.
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Figure 5: Refugees’ effects on native salaried employment
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Notes: The points in each figure represent the estimated effects of event time shown in equation 3. The hollow circles
present the 95 percent confidence intervals. The dashed line represents the estimated pre-2010 linear relationship
between outcome and instrument * event time from the parametric event study in equation 4 with the level normalized
to match the nonparametric estimates.

trend, increase after 2013 in line with the refugee shock. The estimated effect is negative, meaning
that Syrian immigrants caused low-skill natives to lose salaried jobs.

Figure 5b plots the results on high-skill natives. I document no economically meaningful pre-
trend and no statistically significant deviation from the trend. I conclude that the Syrian immi-
grants displaced low-gkill natives and did not impact high-skill natives’ employment probabilities
in the aggregate. This is intuitive as low-skill Syrians are a closer substitute for low-skill natives in
the labor force and hence replace predominantly low-skill natives. The complementarity between
low-skill and high-skill labor offsets the increased competition effect in the labor force, leading to
a null impact on high-skill natives.

I continue by analyzing the informal and formal sectors separately. Figure 6 shows the results.
First, I document economically meaningful pre-trends in both the informal and formal salaried
employment rates of low-skill natives. These trends appear approximately linear, similar to the
trend in Figure 5a, which increases the expected validity of the identification strategy. Lastly, I find
statistically significant decreases (compared to the trend) in both the informal and formal sectors in
the post-period. As the conceptual framework shows, these results imply that informal and formal

workers are highly substitutable in production.

2SLS Estimates

To get economically meaningful estimates, 1 estimate equation 5 using 2SLS. The first row of
Figure 7 shows the estimated effects of refugees on the informal and formal salaried employment of

natives. A 1 pp increase in the the refugee/native ratio decreases the informal salaried employment
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Figure 6: Informal/Formal composition of refugees’ effects on low-skill natives
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rate of natives by 0.17 pp, the formal salaried employment rate of low-skill natives by 0.13 pp,
and does not significantly impact the formal salaried employment rate of high-skill natives in the
aggregate. The second and third rows of Figure 7 separate these effects by sex. A 1 pp increase
in refugee /native ratio decreases men’s informal salaried employment rate by 0.30 pp and low-skill
formal employment by 0.19 pp. For women, these effects are 0.05 and 0.10, respectively, with
only the effect on formal employment being statistically significant. Lastly, there are no significant
effects on the formal salaried employment rates of high-skill men and women.

While the immigration shock replaces some natives, it increases the total number of workers in
the economy. 47% of ESSN applicants were working in regular jobs with fixed salaries and working
hours in 2019 (Turkish Red Crescent and WFP, 2019). This is more restrictive than the salaried
employment definition used by the TurkSTAT, so the salaried employment levels of refugees should
be even higher. Moreover, due to income effects, the employment rates were likely higher before
the unconditional cash transfer began. So, I assume that for every 100 Syrians in Turkey, 45 were
working as salaried workers. Consider the following thought experiment. Let region A have 1000
natives in period 1, all low-skill for simplicity. On average, 23.3% of low-skill natives are salaried
workers, meaning 233 salaried natives. In period 2, this region receives 100 refugees, a 10 pp
increase in refugee/native ratio. My estimates suggest that this shock leads to 30 natives losing
informal and formal salaried jobs combined. In other words, 45 working refugees replace 30 natives.
The total low-skill employment increases by 15/233 = 6.4%.

These estimates suggest that the informal refugee shock has caused native disemployment in
both the informal and formal sectors. My preferred interpretation is that an informal labor supply

shock incentivizes firms to become more informal by replacing their formal (and informal) native

18



Figure 7: Refugees’ effects on native salaried employment rates
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workers with informal refugees. However, there are alternative mechanisms that could create native
disemployment in the formal sector. In a model where only unregistered /informal firms can employ
informal workers and informal and formal firms compete in the product market, an informal labor
supply shock would cause formal firms to shrink due to business stealing. This would reduce
formal labor demand and create native disemployment in the formal sector. Alternatively, refugees
demanding mostly the goods and services of informal firms could also reduce formal labor demand
in general equilibrium. However, I can rule out these demand side channels because only low-
skill natives lose jobs in the formal sector. This is consistent with (low-skill) refugees being closer
substitutes in production to low-skill natives but inconsistent with these alternative models. The
evidence suggests that formal firms can substitute between formal and informal workers among
the low-skilled. Before further exploring the implications of these findings, I investigate their

robustness.

5.2 Supporting Evidence
Effects Concentrate in Immigrant-intensive Industries

Syrian refugees disproportionately work in particular industries due to comparative advantage.
Most are not proficient in Turkish, making them less likely to perform tasks that require written
or spoken communication. Consequently, they predominantly work in jobs that require manual
work: textiles (19%), construction (12%), and agriculture (8%) (Turkish Red Crescent and WFP,
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2019). Appendix Figure B.1 shows that native job losses come primarily from these refugee-hiring
industries. In fact, natives lost most of their jobs in textiles. This implies that it is the labor supply
shock from refugees, not an unobserved negative demand shock, that causes low-skill natives to

lose jobs.

Effects Concentrate in Informal-intensive Small Firms

Small firms are more informal labor intensive in Turkey. Consequently, if the native disemploy-
ment is due to the informal labor supply shock, then the decrease in formal employment should
concentrate in small firms. To test this hypothesis, I use census data to group textile firms, the
group with the largest native employment losses, into two categories: those with less than 50 formal
employees in 2010 and those with 50 or more employees. I then estimate the effects of refugees
on (the natural logarithm of) the number of employees of firms separately on small and large tex-
tile firms. Appendix Figure B.2 shows that, despite small and large firms following similar linear
trends in the pre-period, small firms deviate from their trend and shrink, while large firms continue
their trend. This evidence not only suggests that the labor supply of immigrants caused natives
to lose salaried jobs, but it also provides further validation for the linear trend assumption. The

less-exposed large firms continue their trend in the post-period.

Results Remain Robust to Nonparametric Pre-trend Adjustments

My identification strategy relies on the assumption that distance from the border is orthogonal
to deviations from the linear trend. This could fail, for example, if the convergence between the
southeast and northwest regions slowed down in the post-period. To account for potential deviations
from the trend, I employ the Synthetic instrumental variable (SIV) algorithm (Gulek and Vives-i
Bastida, 2025). SIV applies Synthetic Controls to account for pre-trends while still relying on the
weights assigned by the instruments for identification. Appendix Section C.3 provides the details
of the implementation, and Figure C.5 replicates the main results. My main conclusion remains
robust: the informal labor supply shock causes natives to lose both informal and formal salaried

jobs.

Results Help Reconcile the Contradictory Estimates in the Literature

My claim that the Syrian refugees caused low-skill natives to lose informal and formal jobs
contradicts some of the existing evidence in published papers, as summarized in the Introduction.
Given that this represents the world’s largest refugee crisis, establishing reliable causal estimates
and understanding the underlying economic mechanisms is of substantial scientific and policy im-
portance. Appendix Section F provides a detailed comparison of my findings with existing studies
and examines methodological issues in several published papers. The analysis reveals that previ-
ous studies suffer from one or more of three critical limitations: failure to adequately adjust for

pre-existing regional trends, inadequate treatment of refugee location endogeneity, and overlook-
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ing that salaried and non-salaried jobs are driven by different economic forces, as I show in the
next section. Each of these methodological shortcomings generates bias that fundamentally alters
the interpretation of the economic forces at play, thereby explaining the literature’s conflicting

conclusions.

5.3 Natives’ Escape to Non-salaried Jobs

Until now, I have focused on salaried employment instead of overall employment. This subsec-
tion shows the importance of separating salaried employment from non-salaried employment when
studying the labor demand responses to refugee inflows. This distinction helps explain why this
paper’s empirical findings diverge from the existing literature on the labor market consequences of
Syrian refugees in Turkey.

As Section 3 details, there exists an economically significant distinction between salaried and
non-salaried employment in Turkey, a pattern generalizable to similar developing economies. Salaried
employment is characterized by jobs where a worker’s employment status is contingent upon an
employer’s decision. If an employer identifies less expensive labor to perform equivalent tasks, the
worker risks displacement. In contrast, individuals engaged in any market activity, regardless of
scale or formality, can accurately classify themselves as self-employed. For instance, when refugees
displace natives from salaried positions in the textile industry, displaced natives with strong labor
force attachment may maintain their employed status by engaging in alternative market activi-
ties independently. Consequently, the net effect on aggregate employment statistics may appear
negligible despite substantial displacement from salaried positions. To empirically demonstrate
this mechanism, I separately estimate the effect of refugee inflows on natives’ total, salaried, and
non-salaried employment rates within the formal sector, focusing specifically on low-skilled natives.

Figure 8 presents the estimation results for these employment outcomes.'® Examining the
first row, I find no statistically significant effect of refugee inflows on natives’ total employment
rates. However, this aggregate null effect conceals substantial heterogeneity across employment
types. Consistent with the findings in previous sections, natives’ formal salaried employment rates
decrease significantly in response to refugee inflows. Importantly, this decline is counterbalanced
by a nearly equivalent increase in non-salaried employment rates.

The second and third rows reveal substantial heterogeneity across men and women. Whereas
they both experience similar decreases in salaried employment, only men transition into non-salaried
jobs. This shows that the outside option of losing salaried jobs is self-employment for men and
leisure or home production for women.?? Further supporting this interpretation, Appendix Figure
G.2 documents pronounced heterogeneity across industries. The decline in formal salaried em-

ployment predominantly affects the textile industry, while the rise in non-salaried work is largely

19The corresponding event-study estimates are available in Figure G.2 in Appendix Section G.2.

20This gender heterogeneity likely reflects socioeconomic norms in Turkish households, where men typically serve
as primary income earners. When displaced from salaried positions, men may face stronger economic incentives and
social expectations to maintain income-generating activities through self-employment while searching for new salaried
opportunities.

21



Figure 8: Refugees’ effects on salaried and non-salaried employment rates of low-skill natives
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Notes: The 2SLS estimates come from the IV desing in equation 5. The first row shows the estimates using the
pooled data on low-skilled natives. The second and third rows condition the sample on men and women separately.
Standard errors are clustered at the nuts2 region level. The 95% confidence intervals are plotted.

seen in the services sector. This observation aligns intuitively with the opportunities available to
self-employed individuals. It is much harder for a laid-off textile worker to open a textile shop than
to buy and sell goods in the market.

An alternative explanation warrants consideration: refugee inflows might increase demand in
non-tradable services, creating preferable job opportunities that natives voluntarily choose over tex-
tile sector employment. However, three key patterns in the data contradict this hypothesis. First,
the observed employment gains are exclusively in non-salaried positions, with no corresponding
increase in salaried service sector employment. Second, a demand-driven explanation would pre-
dict employment shifts across multiple industries, yet formal salaried employment remains stable in
sectors without refugee workers. Third, this alternative cannot explain the gender asymmetry: why
both men and women lose salaried jobs, but only men transition to non-salaried employment. The
evidence consistently supports the displacement of formally employed natives by informal refugee
workers rather than voluntary job transitions driven by demand effects.

Figure 8 illustrates why analyses focused on overall employment have led to misinterpretations
in prior literature. For example, Cengiz and Tekgiig (2022) concluded that Syrian refugees did not
reduce native employment, while Erten and Keskin (2021) argued that Syrians displaced Turkish
women but not men. These divergent conclusions stem from overlooking the critical distinction
between employment types. When self-employment serves as an outside option to salaried work,

aggregate employment effects become misleading indicators of displacement. The results demon-
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strate that both men and women lose salaried jobs, but men’s almost one-to-one transition to
self-employment masks the true displacement effects, underscoring the importance of disaggregat-
ing employment categories when studying labor market impacts of immigration.?!

All of the estimates shown in the figures in this section, together with 2SLS estimates using
all education-formality-gender-industry-employment type combinations, can be found in the Tables
G.1, G.2, and G.3 in the Appendix Section G. The results are robust across different cuts of the

data.

5.4 Firms’ Escape to Informal Sector

Native displacement from formal employment can occur through two distinct mechanisms. First,
on the intensive margin, formally registered firms may substitute formal native employees with
informal refugee workers. Second, on the extensive margin, new enterprises that would typically
enter the formal sector may instead remain unregistered, limiting their demand to informal labor.
The previous section documented evidence for the intensive margin through reduced formal labor
demand among small textile firms. This section examines the extensive margin mechanism.

The identification challenge in this section is more nuanced. First, refugees increase the local
population immensely and, therefore, can increase the formation of new firms (Seim, 2006). In
contrast, if there are marginal entrepreneurs who are in between becoming formal or informal,
the decrease in informal wages can incentivize these entrepreneurs to remain informal. This would
decrease formal firm entry and increase informal firm entry. The empirical challenge is that informal
firm entry is not observed. Therefore, these two channels cannot be estimated separately.

To make progress, I exploit the empirical fact that informal firms are less productive than
formal firms (La Porta and Shleifer, 2014; Ulyssea, 2020). This means that marginal entrepreneurs
should be less productive than non-marginals. Assuming that the demand shock induces new
firm formation homogenously across the productivity distribution (e.g., there are equally more
new low-productivity and high-productivity entrepreneurs), there is a testable implication of the
informalization effect: there should be a larger increase in entry among large/productive firms and
a meager increase, even a decrease, in entry among small/less productive firms.

To distinguish between more/less productive firms, I first use firms’ incorporation status using
admin data from Turkstat and TOBB. New firms in Turkey are put into one of two categories for
tax purposes: incorporated firms (tacir) and sole proprietorships (esnaf). The difference between
the two types is related to the industry of operation and income. In general, sole proprietorships
are smaller in magnitude and, hence, more susceptible to informality. While Turkstat data contain
all firms, TOBB data cover only incorporated firms, so sole proprietorships constitute the difference
between the two datasets.

I first estimate the nonparametric event study design shown in equation 3, where the outcome

2!'Notably, Aksu et al. (2022) also investigate heterogeneity across different employment types, but the bias inherent
in their empirical design, as detailed in Appendix Section F, results in them wrongly claiming that women also
transition from salaried to non-salaried positions.
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variable is the natural logarithm of the number of (i) all firms, (ii) incorporated firms, and (iii) sole
proprietorships.?? The results are shown in Figure 9a. By 2016, a one standard deviation increase
in the instrument is associated with a 7.6% increase in new corporations and no significant change
in the number of new sole proprietorships. Since most new firms are sole proprietorships, there is no
statistically or economically significant increase in the number of new firms in the aggregate. The
2SLS estimates are shown in columns 1-3 of Figure 9c. A 1 pp increase in refugee to native ratio
increases the number of new corporations by 1.8% and decreases the number of sole proprietorships
by 0.4%. These two effects cancel each other in the aggregate, which leads to a null result on total
firm formation. These results suggest that refugees increased the number of new, productive firms
and decreased the number of new, less productive firms. In the aggregate, a one standard deviation
increase in distance exposure, which is associated with a 5% increase in labor supply, leads to no
changes in new firm formation in the Turkstat data.

To provide more evidence for this change in the productivity distribution of new firms, I utilize
the GBS data and separate firms into three groups based on their participation in international
trade: non-traders, exporters, and importers.?3 The intuition is that firms participating in inter-
national trade are more productive (Melitz, 2003). Hence, the existence of demand and informal-
ization effects would imply that we should observe larger effects on trader firms and smaller, even
null effects on non-trader firms. Following the same empirical strategy, I first estimate the reduced
form using equation 3, where the outcome variable is the natural logarithm of the number of (i)
non-trader, (ii) exporter, and (iii) importer firms. The results are shown in Figure 9b. Refugees
cause significant increases in the number of both exporter and importer firms and do not change
the number of non-trader firms. The 2SLS estimates are shown in columns 4-6 of Figure 9c. A 1
pp increase in the refugee/native ratio causes a 3.2% increase in the number of new exporter firms
and a 2.0% increase in the number of new importer firms. It does not impact the formation of
non-trader firms in a statistically significant way.

Refugees’ null effects on firm entry in the Turkstat data and on non-trader firm entry in the GBS
data are even more surprising considering that refugees increase the local population substantially,
which should create more firms via market size effects (Seim, 2006). Appendix Section C.1.2 shows
that the more populous regions in Turkey have more firm creation. It further shows that refugees
substantially increase the total population while not causing a significant decrease in the native
population.

The heterogeneous effects on the number of new firms across firm types are consistent with a
positive effect of immigration on firm entry and an escape to informality among less productive
firms. Alternative explanations must rationalize why low-skill immigrants increase the number of
productive firms, such as corporations or exporter and importer firms, while decreasing the number
of less productive firms, such as small sole proprietorships.

Without data on informal firms, I cannot credibly conclude that the informal refugee labor

22Gince there are only two periods before treatment, I do not adjust for linear trends.
23A firm is an exporter (importer) if it appears for at least once in the exports (imports) data during its lifetime.
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Figure 9: Refugees’ effects on formal firm entry
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Notes: The points in Panels A and B represent the estimated effects of event time shown in equation 3. The 2SLS
estimates in Panel C come from the IV design in equation 5. Standard errors are clustered at the nuts2 region level.
The 95% confidence intervals are plotted.

supply has incentivized firms to remain unregistered. However, to make as much progress as possible
without such data, I study refugees’ effects on electricity consumption, which is a commonly used
indicator to measure informal firm activity (La Porta and Shleifer, 2014). Figure C.1 displays the
results. A 1 pp increase in refugee/native ratio increases the regional electricity consumption by
0.8%. Put differently, although refugees did not lead to significantly more firm formation in the
aggregate, they caused a large increase in electricity consumption, which would be consistent with
more firm activity in the informal sector.

Importantly, I do not claim that the refugee shock had no effect on new formal firm formation.
I show that there are more new entrants that are incorporated or participate in international trade.
However, I also demonstrate that the number of less productive firms, such as non-traders, does
not increase, and the number of very small firms (sole proprietorships) appears to decrease. These

results are consistent with established findings on firm entry, such as increases in the number of large
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firms (Altindag et al., 2020) and firms with foreign founders (Akgiindiiz et al., 2018), but extend
these findings to establish a theoretically meaningful pattern. The number of low-productivity
firms does not increase while the number of high-productivity firms does increase. Since most new
firms are typically not highly productive, I cannot reject the null hypothesis that the total number
of new firms increases in the aggregate. This occurs despite significant increases in measures of
total firm activity, such as electricity consumption. The accumulated evidence strongly indicates
an escape to informality by small firms.

The next section introduces a model that rationalizes my main empirical findings, including the
results on the extensive margin. However, due to a lack of data on informal firm entry, I abstract

away from extensive margin adjustments during model estimation.

6 Theory

This section section serves two purposes. First, it rationalizes my main empirical results through
a model that incorporates informal labor, firm entry, and natives’ labor supply decision between
salaried and non-salaried jobs. This provides a framework for thinking about the effects of modern
refugee crises where host countries have sizeable informal sectors. Second, it estimates the model
to quantify the role that the lack of work permits played in driving the empirical results.

Section 5 shows that the arrival of low-skill refugees who could only work informally resulted

in the following changes in the labor market.
1. Low-skill natives lost both informal and formal salaried jobs.
2. High-skill natives are not affected.
3. These effects are true for both men and women.
4. Native job losses are concentrated in small firms.
5. Men transition into non-salaried positions after losing salaried jobs whereas women do not.
6. There is a missing mass of new small firms.

Results 1-4, which I denote as the intensive margin effects, can be easily rationalized by the
canonical labor demand framework with a representative firm that can use both informal and
formal workers in production. To make the exposition simple and obtain closed form solutions, I
start with this framework. I later extend the model to incorporate an endogenous labor supply and

firm entry margins to explain the fifth and sixth results, respectively.

Labor Demand

Labor is the only factor in production. The firm with productivity 6 uses low-skill and high-skill

labor in production. Low-skill labor is a CES aggregate of informal and formal workers, whereas
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high-skill labor can only be hired formally. This is consistent with Turkish data, where the proba-
bility of working informally is relatively low for natives with at least high-school degrees. Following
Ulyssea (2018), I assume that, while the marginal cost of a formal worker remains constant, the
firm faces an increasing and convex expected cost to hire informal workers. This assumption can be
rationalized by the fact that larger firms are more likely to be caught (De Paula and Scheinkman,
2011). This convex cost structure also predicts that the probability of being informally employed
decreases by firm size, which is empirically consistent with Turkish data.

The firm’s objective function can be written as:

max F(fi, €f7 fh) - fl-lJr’ywi - wfﬁf - whéh (6)
Li g Ly,
where w; is the informal wages of the low-skilled workers, v > 0 captures the convex expected cost
of hiring informal workers, wy is the formal wages of the low-skilled, and wy, is the (formal) wages
of the high-skilled. For notational simplicity, I omit the taxes on formal wages, which can thus be

interpreted as gross wages. The production function F has a CES form,

F(l;, 05, 0) = 0(m L + (1 — my )00 )
1

L= (772552 +(1- ?72)5?2) "

where 6 is the Hicks-neutral productivity term, 0 < o < 1 indicates a decreasing returns to scale
(in labor) production function that is appropriate for studying short-run adjustments, L denotes
low-skill labor, which itself is a CES aggregate of informal and formal low-skill workers, o1 = ﬁ

is the elasticity of substitution between low-skill and high-skill labor, oo = % is the elasticity of

1—
substitution between formal and informal labor, and 7n;, 72 denote the CES share parameters.

Equilibrium

Let L (w;), L? (wy) denote the informal and formal labor supply curves of low-skill natives,
respectively, and let Lf (wp,) denote the labor supply of high-skill natives. Notice that the labor
supply curve of low-skill natives in either sector is independent of the wage in the other sector. This
simplifying assumption rules out workers’ ability to search for both informal and formal jobs.?*

In equilibrium, labor markets must clear: informal and formal wages are such that labor supply

24 As explained in Section 2, the decrease in formal employment rates implies that the downward shift in the formal
labor demand curve dominates a possible upward shift in the supply curve. The interested reader can read Meghir
et al. (2015) for a search model in which workers can search for jobs in both the formal and informal sectors.
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equals labor demand for all labor types.?®

The effects of an informal labor supply shock

In this model, the effect of a low-skill and informal labor supply shock on labor demand can
be captured by the elasticities of labor demand w.r.t. informal wages. The following propositions

describe these elasticities.
Proposition 1. The elasticity of low-skill informal labor demand w.r.t. low-skill informal wages

s given by

(1= p1)(1 = p2 — (@ = p2)siy) — (= p1)(1 — pa)siisu
(1= p1) [(e = p2) (1 = p2)sti + (1 = p2 +7)s15) = (1 = p2 +7)(L = p2)] + 51 (1 = p2)sii(a — p1)y

€liwi =

1°2 . . . .
where sp; = 2y 7z 1S the informal labor share among low-skill workers, and s;p =1 — s; is
f

21y % +(1—n2)
the formal labor share among low-skill workers, and sg = o TR iy
workers in the economy. Moreover, this elasticity is always negative: €, ,; < 0.

mfpl . . .
h T 1S the share of high-skill
h

All derivations and proofs are in Appendix Section D. This proposition simply states that the
labor demand for informal workers slopes downward. As the wages of informal labor decrease, firms
demand more informal workers. Notice that when the native labor supply curve is upward sloping
(i.e., not perfectly inelastic), as informal wages go down, some natives would “lose” informal jobs,
while the total number of informal workers in the economy would increase.

The next proposition describes the change in the labor demand for formal, low-skill workers.

Proposition 2. The elasticity of low-skill formal labor demand w.r.t. low-skill informal wages is
given by

(= p2)(1 = p1) — (1 — p2)(a — p1)su
(1 —p2—(a—=p2)sif)(1 = p1) — (@ = p1)(1 = p2)siisu

€lfwi = S1i€li,wi

Moreover, if py > max{p1,a}, then this elasticity is positive.

Proposition 2 states that, when informal and formal labor are highly substitutable, then a

decrease in informal wages causes the firm to demand fewer formal workers.?6 To grasp the logic

25Note that informal and formal versions of low-skill natives can differ, even absent binding minimum wages, due
to (i) the share parameter 72, the increasing marginal cost of informal labor, and differences in labor supply of natives
endowed with informal and formal labor.

26 A comparable qualitative prediction is developed in Delgado-Prieto (2024), who incorporates a CRTS production
function (in labor) with imperfect competition, where the price of the final good is determined by product demand,
into a framework similar to Ulyssea (2018). In his model, increased informal employment can reduce existing work-
ers’ productivity by lowering the price. My model predicts a decline in formal labor demand through a different
mechanism, is more parsimonious and does not require additional free parameters, which allows me to estimate the
model and run counterfactuals.
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underlying this result, it is easier to think about the case where p; = «, which detaches the upper
nest’s effect on low-skill natives’ productivity. Consider how the marginal productivity of a formal
worker shifts upon the employment of an informal worker. In the case of a CRTS production
function (v = 1) and formal and informal workers not being perfect substitutes (p2 < 1), hiring
an informal worker makes formal workers more productive due to the Q-complementarity between
workers. Consequently, the firm demands more formal labor, leading to a negative elasticity of
formal labor demand, ef, sw; < 0. However, as « decreases, hiring an additional worker incurs
productivity losses for the rest of the workers due to decreasing returns. If a is small enough (i.e.,
a < p2), then the productivity loss from technological constraints (e.g., capital being constant
in the short run) overpowers the productivity gain from the Q-complementarity between workers.
Consequently, an informal labor supply shock that reduces informal wages can incentivize firms to
substitute formal workers with informal workers.

Propositions 1 and 2 describe the changes in labor demand for low-skill workers. The next

proposition describes the change for high-skill workers.

Proposition 3. In response to an informal wage shock, demand for high-skill workers evolves
according to

(o —p1)se
1—p1—(a—p1)sy

EH,wi = GL,'LU,L'

where €1, = Sli€l; w; + Sif€i;w,; 5 the elasticity of low-skill labor demand w.r.t. informal wages

and s;, = 1 — sy is the share of low-skill labor in production.

This proposition shows that the labor demand elasticity of high-skill natives €., cannot be
signed by the model, which leaves the effect of immigrants on high-skill natives an empirical ques-
tion. First, the elasticity of low-skill labor demand w.r.t. informal wages is always negative. As
the costs of low-skill labor decrease, firms demand more of it. How the increase in low-skill labor
impacts the demand for high-skill workers depends on the substitutability between low-skill and
high-skill workers. When they are highly substitutable (i.e., p; > «), then the elasticity is positive:
a decrease in informal, low-skill wages would cause firms to replace their high-skill workers with
low-skill workers. When they are complements, the opposite happens. Recall that I do not find
significant changes in the labor demand for high-skill workers, which implies that p; ~ «.

Together, Propositions 1-3 explain the first two empirical findings; p2 > max{p1,a} and p; ~ «
result in low-skill natives losing jobs in both sectors and high-skill natives being mostly unimpacted.
The third empirical finding is that these effects are true for both men and women. This can be
easily incorporated by introducing a third layer in the production function, where each type of
worker (informal, formal, or high-skill) can be a CES aggregate of men and women. So long as men
and women are highly substitutable in production among low-skill labor, the model would generate
that the arrival of low-skill informal immigrants (men or women) would result in low-skill men and
women losing informal and formal jobs.

The fourth empirical finding is that native job losses in the formal sector are concentrated in

small firms. The next proposition explains why.
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Proposition 4. If p1 = «, then the elasticity of formal labor demand for low-skill workers w.r.t.

. . . . alel ,'wi|
informal wages is larger in absolute value for less productive firms: 59 <0

To see the intuition behind this result, notice that the productivity 6 implicitly enters into
elasticities through the labor shares: s;, sy, and sj,. The more productive the firm, the more it
wants to produce, which it can only do by hiring more labor. Because of the increasing costs of

hiring informal workers, the firm relies more on formal labor as it gets bigger: aséc(ge) > 0. Therefore,

larger firms rely less intensively on informal labor. When informal wages go down, the savings are
relatively smaller for larger firms. Consequently, the firm’s response to hiring more or less formal
workers becomes weaker.

In summary, a simple model of informal labor demand using the canonical labor demand frame-
work can explain the effects on the intensive margin. Next, I incorporate the extensions that help

explain natives’ escape to non-salaried work and the missing mass of new small formal firms.

6.1 Extension 1: Incorporating Firm Entry

To explain the missing mass of new small firms, I develop an equilibrium model where firms can
exploit both the extensive and intensive margins of informality similar to Ulyssea (2018). Because
I use the extension to make only qualitative predictions, I substantially simplify his framework to
make it more tractable while relaxing his assumption that informal and formal workers are perfect
substitutes. Still, firm entry prevents me from obtaining closed-form solutions. Therefore, I relax
the functional form assumptions of the previous section and rely on comparative statics to show
how firms react to immigration-induced wage shocks.

Firms are heterogeneous and indexed by their individual productivity 8. They produce a ho-
mogeneous good using labor as their only input. Product and labor markets are competitive, and
formal and informal firms face the same prices. Similar to the baseline model, there are two skill
types: low-skill workers who work either formally or informally and high-skill workers who can

work only formally.

Firms

Both formal and informal firms have access to the same technology. The output of a given firm
with productivity € is given by y(0,¢) = 0F({), where £ = {{;,{¢,{} is a vector of labor types
hired by the firm. The function F(-) is assumed to be increasing, concave, and twice continuously
differentiable in each of its inputs. For example, the nested CES form I employed in the baseline
model would fit this criterion, but the results generalize to a wider range of production functions.

Informal firms are able to avoid taxes and labor costs but face a probability of detection by
government officials. This expected cost takes the form of an ad-valorem labor distortion denoted

by 7;(¢), which is assumed to be increasing and strictly convex in firm’s size (7/, 7/ > 0). Informal
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firms’ profit function is given by
7Ti(9, wi) = ngaX{HF(&, O, O) - szz(ﬁ)} (8)

where the price of the final good is normalized to one.

Formal incumbents follow a similar structure to the representative firm in the baseline model.?”
They can hire workers formally but also face an increasing and convex expected cost to hire informal
workers, which is summarized by the strictly convex function 7¢;(-), 74;, 7f; > 0. Formal firms’ profit

function can be written as follows:

7Tf(¢9, wi,wf,wh) = Imax GF(&,ff,gh) - sz-(&)wi - waf - whﬁh (9)

Ly, lp

Becoming a formal firm introduces the technology to hire workers formally with constant
marginal costs as opposed to informally with increasing marginal costs. Hence, more productive

firms that want to hire more workers become formal.

Entry

There are two periods. In period 1, a large mass M of potential entrants observe their produc-
tivity, which is distributed according to the cdf G. To enter either sector, firms must pay a fixed
cost that can differ across sectors. If firms enter either sector, they can hire labor to produce and
sell the final good in period 2.

Since there is only one period after entry, firm’s value function assumes a clean form.
‘/;(97wiawf7wh) :77_8(07wi7wf7wh) ) ERS {Zaf}

Potential entrants choose between three options. They can choose not to enter and receive zero
payoff, enter the informal sector by paying entry cost Ej, or enter the formal sector by paying Ef.

Given the value functions, a potential entrant with productivity 6 decides to:
e enter into the formal sector if V¢ (6, w;,ws, ws) — Ey > max{V;(0,w;) — E;,0},
e enter into the informal sector if V;(6,w;) — E; > max{V(0,w;, wg, wy) — Ef,0},
e not enter into either sector otherwise.

If entry in both sectors is positive, the following entry conditions must hold:

Vi(0;, wi, wy, wy) = E;

" _ (10)
Vi(Or, wi, wy,wp) = Vi(0r, w;) + (Ey — E;)

2TT abstract away from the fact that formal and informal firms also differ in their taxes. Introducing corporate
taxes would not change the results in a meaningful way.
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Figure 10: ZPC and free-entry
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where 6; and @ are the productivity of firms that are at the margin of entering into informal and
formal sectors, respectively. For future reference, I refer to these firms as the marginally informal
and marginally formal firms, respectively. The least productive entrepreneurs with productivity
6§ < 0; choose not to enter. Firms with productivity 6 € [6;,0] are productive enough to make
positive profits and prefer the informal sector. The more productive firms with productivity 6 > @
want to hire many workers, which is too costly to do in the informal sector due to the convex costs
of hiring. In this model, the ability to hire workers with constant marginal cost is the only reason
why firms wish to become formal. The sorting of firms into no entry, informal entry, and formal
entry brackets based on their productivity draws is plotted in Figure 10. The mass of new formal
firms is given by (1 — 67)M.

Equilibrium

Let LS (wy,), m € {i, f, h} denote labor supply curves for the low-skill informal, low-skill formal,
and high-skill formal workers. As in the baseline model, I assume that natives are either low-skill
or high-gkill, and low-skill natives are endowed with either informal or formal labor. In equilibrium,
labor markets must clear: wages are such that labor supply equals labor demand in all sectors.

To summarize, the equilibrium conditions are given by the following conditions: (i) in period
1, the zero profit cutoff and free entry conditions hold in both sectors; and (ii) in period 2, labor

markets clear. Product market clearing comes freely from the Walras’ Law.

Effects of an Informal Labor Supply Shock on Firm Entry

In this model, immigrants can impact firm entry in two ways. First, they alter the informal
labor supply, which causes an exogenous change in wages. Second, they can alter the pool of
potential entrants. This can take place via changes in (2a) the mass of potential entrants M, and
(2b) the cdf of the productivity distribution G. These can be justified, for example, by immigrants’
entrepreneurial activities or by natives’ substitution from salaried work to becoming employers. For
comparative statics, I focus on the first two channels: a decrease in informal wages and an increase
in the mass of potential entrepreneurs. The following proposition formalizes how the number of

firms entering the informal and formal sectors changes through these two mechanisms.

Proposition 5. Consider the marginally formal firm 0;. Let (P (0;) and E?Z(@) denote the num-
ber of informal workers hired by the informal and formal versions. If the informal firm hires more
informal workers at the baseline equilibrium, then a decrease in informal wages incentivizes the

marginal firm to remain in the informal sector. Formally, £P(05) > Eﬁ(@) = g%}i < 0. More-

32



over, the decrease in informal wages necessarily lowers the productivity threshold of the marginally

informal firm: % > 0.

Proposition 5 is intuitive. The marginally formal firm @ has to be indifferent between entering
the informal and formal sectors. If the informal version of this firm has more informal workers,
then the envelope theorem dictates that a decrease in informal wages benefits the informal version
more than the formal version, resulting in the firm entering into the informal sector. Let 9~f denote
the productivity of the new marginally formal firm. As a result of the informal wage decrease,
(é} — 07)M many firms disappear from the formal sector.

The second part of this proposition states that the productivity requirement to enter the infor-
mal sector 8; decreases as the informal wage decreases. This is intuitive since lower wages increase
profits. The marginal firm that did not make any profit after paying the entry cost starts making
profits as an informal firm. Naturally, the new marginal firm 9: is less productive than the original
marginal firm: 5, < ;. Figure 11 depicts the change in productivity thresholds in response to a

decrease in informal wages.

Figure 11: Effect of decrease in informal wages on the extensive margin
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Under what conditions would the informal version of the marginally formal firm hire fewer
informal workers than its informal version? To answer this question, assume that hiring informal
workers created the same costs for informal and formal firms: 7;(x) = 7p;(x) Vo € Ry. In this
model, any complementarity between formal and informal workers would induce the formal firm
to employ more informal workers. In contrast, differences in the hiring costs of informal workers,
Ti(x) < 7fi(x) Yo € R4, would cause the formal firm to lower its demand for informal workers.
These two forces oppose each other. When the difference between hiring informal workers is stronger
than the complementarity between informal and formal workers, an informal labor supply shock
can induce the marginal firms to remain in the informal sector.

Absent changes in the pool of potential entrants, the change in informal wages would increase
informal firm entry and decrease formal firm entry. However, I document no change in formal firm
entry and a missing mass of new small firms. This can be rationalized by a counteracting change in
the mass of new potential firms. An increase in the mass of new potential entrants, all else equal,
increases firm entry in both sectors. Consequently, while the decrease in informal wages lowers
formal firm entry by making less productive firms prefer the informal sector, the increase in the
mass of potential entrants increases formal firm entry. The null effect on new formal firm formation
implies that these two forces nullify each other. The testable implications are a missing mass of
new formal firms and an increase in the number of new productive firms, both of which I document
in the data.

Note that Propositions 14 still apply to formal firms in this model. The difference is that the

aggregate effects on labor demand depend on an integral over the firms choosing to enter into the
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informal and formal sectors, which are endogenously determined. Consequently, no closed-form

solution can be provided for the changes in the aggregate labor demand.

6.2 Extension 2: Endogenous Labor Supply Decision Between Salaried and
Non-salaried Jobs

Men'’s escape to non-salaried work upon losing salaried jobs means that men’s outside option
to salaried employment is non-salaried employment rather than unemployment. This is a straight-
forward intuition that can be easily formalized by the home production framework applied to
non-salaried jobs (Gronau, 1977). Individuals of each skill type are endowed with time 7', which
they can use to allocate between leisure [, salaried employment hs which pays constant wages ws,
and non-salaried employment h,,. Production from non-salaried work is given by the concave func-
tion g. Home production and market goods are perfect substitutes. Consumers get utility U(c,[)
from leisure and consumption . They consume what they produce at home or buy at the market
¢ = g(hp) + wshs, and are subject to a time constraint: 7' = [ + h,, + hs.

Assuming an interior solution, which can be guaranteed with functional form assumptions, we
get ¢'(hy) = ws: people work in non-salaried jobs until the marginal return from non-salaried work
equals salaried work. As wages fall, for example, due to an immigration shock, people transition
to non-salaried jobs as g is strictly concave. How much people transition to non-salaried jobs
depends on the (inverse of) curvature of the non-salaried production function g. The fact that in
Turkey, low-skill men transition to non-salaried jobs and women do not can then be explained by

the differences in the curvatures of the g function between men and women.?

6.3 How Substitutable are Formal and Informal Labor in Production?

I motivated the empirical analysis by arguing that informal refugees’ impact on the formal labor
markets is ambiguous. Empirical results indicate that Syrian refugees caused natives to lose both
informal and formal jobs, which implies that these two types of labor are largely substitutable in
production. It is of general interest to quantify their substitutability, which is governed by po.
Here, I briefly describe how the IV estimates and certain moments from the data help identify the
model parameters. The details of the model estimation are shown in Appendix Section E.

In this model, the sole means by which firms can augment their output is by increasing their
workforce, since labor constitutes the exclusive input in the production process. Consequently, the
distinction between larger and smaller firms hinges entirely upon disparities in their productivity.
More productive firms choose to expand their workforce. The parameter v, which governs the
marginal cost of employing informal workers, predominantly hinges on the extent to which larger
firms opt for formalization at the intensive margin. For all types of firms, the share parameter 7o
is linked to the relative productivity of formal and informal workers and, thus, is determined by

the proportion of informal workers in the overall economy. The elasticity of substitution between

28 Unfortunately, Turkish labor force surveys do not collect earnings information from non-salaried workers. There-
fore, I cannot test this assumption.
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informal and formal workers is primarily dictated by demand elasticities for low-skill natives. The
null effect on high-skill natives pins down the substitutability between low-skill and high-skill labor:
p1 = Q.

Using the IV estimates and moments from the data, I estimate p2 to be around 0.9, which

implies an elasticity estimate, oo = 7=, of around 10. To the best of my knowledge, this is one

1

—p2
of the first papers to estimate this elasticity. This relatively high elasticity is consistent with the
Turkish context, where informal employment is often in the same sectors and even in the same firms
as formal employment. It also supports the assumption of perfect substitutability between informal

and formal workers in the recent structural literature on the informal sector (Ulyssea, 2018, 2020).

6.4 The Effects of Granting Refugees Work Permits

The presence or absence of work permits constitutes a pivotal distinction between immigration
episodes and contemporary refugee crises. Unlike immigrants, most refugees lack formal authoriza-
tion to participate in the labor markets (Clemens et al., 2018). For example, most Syrian refugees
in Turkey remain without work permits as of 2024. However, this approach is not uniformly ap-
plied across nations. Colombia, for instance, adopted a phased approach by granting work permits
to Venezuelan refugees in waves (Bahar et al., 2021). Furthermore, nearly all European countries
extended the right to work for Ukrainian refugees (European Commission, 2022). Most recently,
the United States announced its intention to provide work permits to Venezuelan refugees already
residing within its borders (Hesson, 2023). Given the diverse strategies different countries employ
regarding work permits and the far-reaching implications of these policies spanning multiple na-
tions, it is imperative to comprehend the repercussions associated with providing refugees with
work permits. This section studies the counterfactual outcomes if Turkey were to grant all Syrian
refugees work permits. Does providing refugees with work permits hurt native workers? Does it
change firms’ incentives to employ informal labor?

In the baseline model, where labor is the only factor of production and labor supplies are taken
as given, introducing work permits for refugees has a singular effect: it reallocates a portion of the
informal labor force into the formal sector. This reallocation causes a reduction in the total informal
labor supply in the economy, leading to an increase in informal wages and an increase in informal
employment of natives. In the formal sector, assuming a binding minimum wage for simplicity, the
shift in the formal labor supply curve does not affect wages. Consequently, formal employment
depends exclusively on the demand for formal labor. Therefore, if there is no shift in the formal
labor demand curve, the employment of refugees in the formal sector would lead to an equivalent
reduction in the employment of native workers in that sector. However, since the informal wage
elasticity of formal labor demand is positive (i.e., @ < p2 in the model), the increase in informal
wages pushes the formal labor demand curve outwards, increasing total formal employment in the
economy. The magnitude of these changes depends on two factors: (1) the model parameters,
estimates of which are reported in Table E.1 in the Appendix, and (2) the percentage of working

refugees who can transition to the formal sector if given permits.
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Let ¢ € [0, 1] denote the ratio of refugees that are endowed with only formal labor; ¢ = 0 implies
that all working refugees are constrained to informal labor even with work permits. Conversely,
c = 1 implies that all working refugees would secure formal employment if granted work permits.
Unfortunately, there is no good data-driven way to estimate c. In Turkey, there are very few
and highly selected refugees with work permits. Therefore, I cannot credibly estimate ¢ from the
data. Instead, I assume that refugees are weakly less formal than natives: ¢ € [0,0.64], which is a
conservative assumption.

Figure 12 shows the counterfactual effects of a 1 pp increase in refugee/native ratio for all
potential values of ¢. As a benchmark, if refugees had the same formality rate as natives, a
1 pp increase in refugee/native ratio would have caused a 0.061 pp decrease in native informal
employment, 0.11 pp increase in total informal employment, 0.47 pp decrease in native formal
employment, and only a 0.047 pp decrease in total formal employment (as opposed to the 0.13 pp
decrease estimated in the empirical section). Intuitively, as more refugees can find formal jobs,

fewer natives lose informal jobs, and more natives lose formal jobs.?

Figure 12: Effects of a 1 pp increase in refugee/native ratio with different levels of refugee
informality
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Tn follow-up work studying the Venezuelan refugee crisis in Colombia, Bahar et al. (2024) show reduced-form
evidence for this prediction.
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A direct interpretation of these findings is that not providing work permits to refugees costs
tax revenue to the host countries through reduced formal employment. For example, in 2011, there
were 50 million natives in Turkey between the ages of 15-65. 33.75 million were not in school and
had less than a high-school degree. By 2016, refugees had increased Turkey’s overall population
by 4 pp. Using the estimates in Figure 12d and the benchmark case of refugees having the same
informality rate as low-skill Turkish natives, I conclude that not providing work permits to refugees
caused approximately 120 thousand formal jobs to disappear in 2016. At the time, the formal
monthly minimum wage was around $549 before tax and $433 after tax. Assuming that all the
jobs lost were paying the minimum wage, not providing work permits to refugees cost 167 million

USD in personal income tax revenue to Turkey in 2016.

7 Conclusion

This paper provides an empirical and theoretical analysis of how firms and native workers
respond to an informal labor supply shock, using the Syrian refugee crisis in Turkey as a quasi-
experiment. The findings illuminate our understanding of the informal economy and have important
policy implications.

I show that an increase in the informal labor supply due to the influx of Syrian refugees signifi-
cantly impacts both the informal and formal sectors. Native salaried employment decreases in both
the informal and formal sectors. Native disemployment in the informal sector can be explained by a
downward-sloping labor demand curve in the informal sector. However, the native disemployment
in the formal sector, despite refugees’ inability to work formally, highlights that firms substitute
formal workers for informal workers. Robustness checks confirm that the disemployment effects
result from refugees’ informal labor. Evidence suggests that this displacement happens both on
the intensive margin, by formal incumbents lowering their demand for formal workers, and on the
extensive margin, by new firms choosing to remain unregistered. Moreover, low-skill men who lose
their salaried jobs transition into non-salaried jobs. This adjustment is economically and empiri-
cally significant, underscoring the importance of distinguishing between salaried and non-salaried
employment when studying immigrants’ effect on the labor market.

I rationalize the empirical findings by proposing a model of labor demand where firms can
use both informal and formal labor in production. Taking the model to the data, I estimate an
elasticity of substitution between formal and informal labor of around 10 and quantify the role that
the lack of work permits play in driving the empirical results. I show that permits boost native
employment in the informal sector while reducing it in the formal sector. However, the increase
in informal wages encourages firms to hire more formal workers, ultimately creating more formal
jobs. The magnitude of these changes depends on the formality rate of refugees, with significant
potential benefits in terms of job creation and government tax revenue.

My results are particularly relevant for policy today, as the global refugee population continues

to grow, forcing governments to decide how to manage these humanitarian crises. Despite various
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ethical and economic arguments for granting refugees work permits, most refugees still lack permits
today. I provide a new argument based on empirical evidence and theoretical analysis: denying
work permits to refugees incentivizes firms to become more informal. This generates several unde-
sirable economic consequences, including lost tax revenue as I quantify in this paper. Additional
losses include efficiency losses from incentivizing firms to remain small to avoid detection, unfair
competition between small (informal) and large (formal) firms, and skill mismatches when high-skill
immigrants work in low-skill industries. Future research can investigate these channels further.
This research provides valuable insights into the complex dynamics of the informal economy,
the labor market effects of refugee inflows, and the potential policy implications of granting work
permits to refugees. The findings challenge conventional assumptions and offer a nuanced under-
standing of the interactions between formal and informal sectors in the context of an informal labor

supply shock.
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Appendix

A Data

TurkSTAT follows the three levels of NUTS, Nomenclature of Territorial Units for Statistics,
defined by the European Union. Under the NUTS definition, Turkey is divided into 11 NUTS-1,
26 NUTS-2, and 81 Nuts-3 regions. All of the analyses in the main text are conducted at the 26
NUTS-2 level to maintain consistency across different datasets unless specified otherwise.

The text combines employment into two categories: salaried and non-salaried jobs. In general,
salaried jobs are more desirable than non-salaried jobs. Not surprisingly, the probability of a job

being a salaried job increases with education, formality, and regional GDP.

Table A.1: HLFS Summary Statistics

Salaried Employment Non-salaried Employment
Formality All  Informal Formal All  Informal Formal
Skill Low High Low High
Panel A: Aggregate
Pooled 0.323 0.071 0.157 0.459 0.188 0.124 0.061 0.071
Men 0.491 0.106 0.292 0.544 0.251 0.134 0.122 0.107
Women 0.160 0.037  0.045 0.340 0.127  0.115 0.010 0.020
Panel B: Across industries
Agriculture 0.011 0.009 0.002 0.002 0.101 0.085 0.021  0.006
Textile 0.028 0.008 0.021 0.018 0.006 0.004 0.002 0.002
Other manufacturing 0.062 0.008 0.042 0.081 0.010 0.004 0.006 0.007
Construction 0.028 0.012 0.016 0.015 0.007 0.003 0.003 0.005
Market Services 0.110 0.023 0.056 0.155 0.056 0.024  0.026 0.047

Non-market Services 0.084 0.011 0.020 0.188 0.008 0.004 0.004 0.005

Note: Household Labor Force Surveys between 2004—2016 are used. Salaried employment is defined as regu-
lar, salaried work. Non-salaried employment consists of self-employment, unpaid family work, and being an
employer. Skill levels are determined by education. Low-skill refers to people without high-school degrees.
High-skill refers to people with at least high-school degrees. Industry specifications follow the ISIC cate-
gories. Details can be found following this link: https://ilostat.ilo.org/resources/concepts-and-definitions
classification-economic-activities/

B Supporting Evidence Summarized in Section 5.1

Native employment is categorized into five groups: textile, construction, agriculture, other
manufacturing, and services, following ISIC definitions. Figure B.1 shows the estimated refugee
effects on low-skill natives on each category. The disemployment effects in the informal and formal
sectors come mostly from refugee hiring industries. Most notably, the textile industry observes
the largest decrease in formal employment. A 1 pp increase in refugee/native ratio decreases
natives’ informal salaried employment by 0.03 pp and formal salaried employment by 0.07 pp. Put
differently, the industry that hires the most refugees lets go the most natives. Other manufacturing

industries do not observe similar decreases in salaried employment. Moreover, natives lose informal
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and formal jobs also in construction, the second most intensely treated industry. Lastly, there is

no change in formal salaried employment in services.

Figure B.1: Industry Heterogeneity
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formal salaried employment rates. The first row shows the estimates using the pooled data. The second and third
rows condition on men and women separately. The 95% confidence intervals are plotted.

Figure B.2 shows that the decrease in formal employment in Textile comes solely from small
firms and not from large firms. Interestingly, I document similar pre-trends for both small and large
firms. Both types of firms grew by around 6-8% more in regions closer to the border compared to
regions away from the border between 2006-2010. However, small firms start deviating from their

trend starting in 2013, whereas large firms continue theirs.
Figure B.2: Refugees’ effect on Textile Firms

Firms with 0-50 employees in 2010 Firms with 50+ employees in 2010

~ e
- : o
o /// _-
° - = ° 5 O 2-Te
e}
2 | - o o
° [ - o
- ° o © w | ° ¢ o o
e ° ° < -
-
oA 3 ~ 5 o © o«
° s _* © 5 Prs o o
Pl o o+ P iad o
o ~
&
.« R o
" e o Ps
8 r’e I -
- ° < ~" o
[ =2 d
~
o *
o
-7 "o

T T T T T

T
06 07 08 09 10 1" 12 13 14
Years

(a) 0-50 employees

06 07 08 09 10 1 12 13 14 15
Years

(b) 50+ employees

A2




Online Appendix for ”Formal Effects of Informal
Labor” by Ahmet Gulek

To avoid confusion with the Appendix included in the manuscript, the Online Appendix starts from
Section C.

C Additional Supporting Empirical Evidence

C.1 Supporting Evidence Summarized in Section 5.4
C.1.1 Electricity Consumption

Section 5.4 of the main text investigates whether informal immigration impacts firms’ decisions
to formalize on the extensive margin; i.e., register with the tax authorities. It documents a change
in the productivity distribution of new formal firms: a decrease in the number of less productive
firms and an increase in more productive firms. It argues that the missing mass of new small formal
firms is indicative of less productive entrepreneurs choosing to remain unregistered to have easier
access to informal labor. If true, this would be an additional effect of an informal labor supply
shock. However, the lack of credible data sources on unregistered firms in Turkey prevents testing
whether the number of informal firms has increased.

Without data on informal firms, I cannot credibly conclude that the informal refugee labor
supply has incentivized firms to remain unregistered. However, to make as much progress as
possible without such data, I study refugees’ effect on electricity consumption, which is a commonly
used indicator to measure informal firm activity (La Porta and Shleifer, 2014). Data on electricity
consumption at the province level comes from Turkstat. For consistency with the rest of the
paper, I perform the analysis at the NUTS2 level. I estimate the nonparametric and parametric
event study designs shown in equations 3 and 4. Figure C.1 shows the point estimates from the
nonparametric design, and the linear trend from the parametric design. The distance exposure
is associated with significant and positive deviations from the trend after 2015. A one standard
deviation increase in the instrument is associated with a 3.8% increase in electricity consumption
in 2016. Put differently, whereas refugees did not lead to more firm formation in the aggregate,
they caused a sizeable increase in electricity consumption, which would be consistent with more

firm activity in the informal sector.

C.1.2 Refugees’ effect on Native population

In the main text, I argue that refugees’ null effect on the creation of non-trader firms is highly
suggestive of new firms choosing to remain informal. This is because there is a well known rela-
tionship between firm entry and market size, and therefore an increase in population should cause
more firm creation. An alternative hypothesis could be that refugees decrease the native population

of the host regions, e.g., by increasing out-migration or decreasing in-migration. If this effect was
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Figure C.1: Event study design on electricity consumption
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Notes: The points in each figure represent the estimated effects of event time shown in equation 3. The hollow circles
present the 95 percent confidence intervals. The dashed line represents the estimated pre-2010 linear relationship
between outcome and instrument * event time from the parametric event study in equation 4 with the level normalized
to match the nonparametric estimates.

large enough, refugees could decrease new firm creation simply by reducing native population. In
this section, I show evidence againts this alternative hypothesis. First, I document the relationship
between native population and firm entry. Second, I show that refugees decrease in-migration and
increase out-migration of natives my economically insignificant amounts. Consequently, refugees

do not impact the native population in the time period of study.

C.1.3 Relationship between population and firm entry

In Turkey, population and number of new firms is strongly correlated. Figure C.2 plots the
natural logarithm of the number of new firms and native population at the province level in 2009.
There is strong correlation between new entrants and local population. A linear line fits the data
almost perfectly with an R-square of 0.94. Across provinces, a 1% increase in native population is
associated with a 1.1% increase in new firm entry per year. This suggestive correlation does not
imply causation: cities where many people live may have other amenities that allow for new firm
formation. Within province variation in population and firm entry is more informative. Regressing
the natural logarithm of number of new firms on the natural logarithm of local population while
controlling for province and year fixed effects in the pre-period result in an elasticity estimate of

around 0.75, which is still large.

C.1.4 Refugees’ Null effect on native population

In this subsection, I show that refugees have only a minor effect on in-migration and out-
migration of natives. Consequently, they lead to no significant change in the native population.

If anything, the treated regions keep observing a growth in their native population due to higher
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Figure C.2: Market size and firm entry in 2009
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growth rates. To show this, I estimate the nonparametric event study design shown in equation 3
of the main text where the outcome variable is the natural logarithm of the amount of in-migration
and out-migration at the region-year level. Panels A and B of Figure C.3 shows the results. we
see that the provinces closer to the border observed statistically significant changes in both in-
migration and out-migration. The effects are apparent initially in 2011 and 2012 when the Syrian
war began (even before refugees started coming in masses), but then subside until the end of 2015,
and then slightly increase again in 2016.

Overall, it is apparent that the instrument does capture some statistically significant changes in
native in-migration and out-migration. However, these effects are small in magnitude. For instance,
a 1 standard deviation in the predicted treatment intensity increases (decreases) out-migration (in-
migration) by less than 3%. Whereas this may sound large, in/out-migration each constitutes
around 3% of the native population in the more intensely treated provinces in each year. Hence, a
2 standard deviation increase in treatment intensity decreases native population in a province by
around 0.36%. Given the 0.75 elasticity between firm entry and native population, this would lead
only to a mild 0.27% decrease in the number of new firms.

In fact, the changes in in and out migration does not lead to a detectable change in native
population. Panels C and D of Figure C.3 plot the same event study figures on the natural logarithm
of the native population and working age native population, respectively. We see that the regions
closer to the border were observing larger increases in their populations in percentage terms even
before the refugee crisis began. However, the crisis did not alter this pre-existing trajectory. The

parametric linear trend falls within the nonparametric estimates in all years.
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Figure C.3: Nonparametric Event study figures on native population
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C.2 Other Supporting Evidence
Trade-related confounders

I rely on a spatial IV-DiD strategy to identify the effects of Syrian refugees on labor markets.
I use a distance-based instrument, which boils down to comparing regions close to the border with
regions that are further away. This empirical strategy assumes that the Syrian war’s impact on
the Turkish local labor markets, if any, should be orthogonal to the distance from the border.
This could fail if Syria were a major trade partner of border regions and the war had significantly
disrupted the trade flows. To investigate this, I calculated the trade flows between Turkish regions
and Syria and the rest of the world from Turkstat’s customs data. In particular, for each region-
year cell, I calculated the total amount of exports to Syria, total exports to other countries, total
imports from Syria, and total imports from other countries. I then estimate the nonparametric and
parametric event study designs shown in equations 3 and 4, where the outcome variables are the
natural logarithm of trade flows.

Panels A, B, C, and D of Figure C.4 plot the results. Panels A and B show that regions close to
the border do not observe significant decreases in imports from and exports to Syria. If anything,

exports to and imports from Syria actually increase after 2011. This evidence rules out a negative
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trade shock causing native disemployment in the border regions. Moreover, the trade relations with
Syria were not significant enough to disrupt the labor markets. This can be seen in Panels C and
D, which show the effect of distance on total exports and imports. Despite regions closer to the
border observing increases in trade with Syria, total exports remain unaffected, and total imports
decrease by a small amount. The latter is likely a causal effect of the refugee labor supply, which
lowers the production costs of local goods. Overall, the evidence strongly suggests that the Syrian

Civil War did not cause a significant trade shock to Turkey that can explain my findings.

Figure C.4: Event study estimates on exports and imports
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Notes: The points in each figure represent the estimated effects of event time shown in equation 3. The hollow circles
present the 95 percent confidence intervals. The dashed line represents the estimated pre-2010 linear relationship
between outcome and instrument * event time from the parametric event study in equation 4 with the level normalized
to match the nonparametric estimates.

C.3 Synthetic IV Adjustment

This section describes the robustness checks of the main results using the Synthetic IV (SIV)
methodology. SIV is a non-parametric method that combines the instrumental variable strategy
with synthetic controls. I provide a brief description of how the method works here, and refer the
reader to Gulek and Vives-i Bastida (2025) for a full treatment.
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In summary, the procedure is as follows. Let {Y,R,Z} denote the dataset at hand, where Y is
the outcome, R is the treatment, and Z is the instrument. First, find synthetic control (SC) weights
for each unit, regardless of its treatment status, by solving the standard synthetic control program.
Then, use these weights to generate synthetic data, which includes the outcome )A/;fo, treatment
]%ic, and instrument Zic Then, subtract the synthetic data from the real data to obtain debiased
data (f/zt =Yy — }Afifc, Ri = Ryt — }?ﬁc, Zip = Ty — Z;S;C) Finally, estimate the desired model
using the debiased data in the post period. For example, a simple implementation would be to use
the pre-treatment values of the outcome Y to calculate the SC weights, and then estimate the IV
model using the debiased data in the post period by employing 2SLS.

Intuitively, matching on pre-trends addresses the pre-trend problem. However, it does not
address the fact that immigrants can choose their location based on contemporaneous economic
shocks. This is still addressed by the instrument Z. Put differently, SIV addresses the unobserved
confounding problem via synthetic control and the endogeneity problem via the instrument.

To implement the algorithm, I first demean the outcomes of interest by subtracting their pre-
treatment mean values before solving the synthetic control program. This is equivalent to adding a
constant term in the SC problem. Then, I solve the standard synthetic control problem by matching
on the demeaned pre-treatment values between 2004-2010. To provide robustness checks for this
robustness check, I also do a backtesting exercise and show results where the training was done
using values between 2004-2007. Dividing the pre-treatment period into a training and a testing
set enables me to visually check that I do not overfit. After calculating the debiased data using
these weights, I estimate refugees’ effect using the debiased data in the post period 2011-2016.

Figure C.5a shows the reduced form effect on the salaried employment rates of low-skill natives.?’
Notice that despite matching on the data between 2004—2007, SIV corrects for the pre-trend between
2008-2010. This implies that the algorithm captures the signal in the data. Using either SIV
estimate finds significant declines in salaried employment rates in the post period.

Figure C.5b compares the IV estimate without adjusting for linear trends, the IV estimate
adjusting for the linear trend, and the Synthetic IV estimates on the salaried employment rate and
formal salaried employment rate of low-skill natives. Both the IV estimate with linear trend and

the SIV estimates find that informal immigrants displace low-skill natives in the formal sector.

D Model Derivations and Proofs

D.1 Model of informality with only one skill type

An earlier version of this paper employed a model where there is no skill heterogeneity among
workers, and firms can rely on either informal or formal labor. In this section, I first set up and
solve that model, which functions as an important benchmark.

The firm takes wages as given and produces a homogenous good whose price is normalized to

30 A similar version of this figure can be found in Gulek and Vives-i Bastida (2025).
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Figure C.5: TV and SIV estimates
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one. The firm’s objective function can be written as follows:

Igl%XF(&',ff) —T(l)w; —wely (11)
“hf

where 7(¢;) is the expected cost of hiring informal workers. In particular, I assume that 7(¢;) = E; +
with v > 0, which satisfies the convex cost structure assumed in the literature (Ulyssea, 2018). The

production function F' has a CES form.
F(li, by) = 0(nt] + (1 —m)th)»

where 6 is the Hicks-neutral productivity term, 0 < o < 1 indicates a decreasing returns to scale
(in labor) production function that is appropriate to study short-run adjustments; o = %p is
the elasticity of substitution between formal and informal labor, and 7 is the share parameter of
informal labor input.

Given this setup, the first-order conditions of a profit-maximizing firm are given by:

a—p
P —

Oomt?™ 7 (ntf + (1 —m)eh) » = wi(1+7)

. (12)
— a—p
Ba(1 =)t (tf + (1 —n)eh) 7 = wy

Given wages w; and wy, the labor demand for informal workers, Lgl(wi, wy), and formal workers,

lec(wi, wy), are given by equation 12.

Equilibrium

To close the model, I need to specify the labor supply. Let Lﬁv’s(wz-) and L;V’S(w ) denote the

informal and formal labor supply curves of natives. As in the baseline model, labor supply curve in
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either sector is independent of the wage in the other sector, ruling out workers’ ability to transition
between informal and formal sectors.

In equilibrium, labor markets must clear: informal and formal wages are such that labor supply
equals labor demand in both sectors.
L7 (wi) = L (wi, wy)

(13)
L?(wf) = L?(wi, wf)

The effects of an informal labor supply shock

In this model, the effect of an informal labor supply shock on labor demand can be captured
by the elasticities of informal and formal labor demand w.r.t. informal wages. To calculate these
elasticities, first take the logarithm of the FOCs:

(p—1—)logL; = logw; + log(1 +~) — log(an) — ?log(nf?f + (1 =n)L})

(14)

a—p

(p—DlogLy = logwy + log(1 + 7,) — log(e(1 — 1)) — Tlog(an + (1 =n)Lf)
Fix wy = Wy (assuming binding minimum wage), and differentiate w.r.t. w;

(p—1- V)GLuwi =1—(a- p)[SiGani + SfeLfﬂUi] (15)

(p - 1)€Lf,wi = —(a—p) [Siﬁani + SfeLfywi]

1—n)L"

where s; = nL; and sy = (L)l ~ are the informal and formal share in the production.

nL7+(1-n)L] nL7+(1-n)L}
Two linearly independent equations with two unknowns can easily be solved analytically, which

reveals:
- _ 1—p—(a—p)ss (16)
M (= p+ (1= p) = (=)= p+ )5 + (1= p)si
and ,
€Lpw; = — (o= psi (17)

(L=p+L=p)—(@=p[A—p+7)ss+(1—p)si]

Equations 16 and 17 formalize two intuitive results. First, ey, ,,, < 0 for all potential parameter
values, meaning as informal wages decrease, firms demand more informal labor. However, the effect
on the formal labor demand is more nuanced. The sign of this elasticity depends solely on the sign
of & — p. When the labor share of production « is less than the CES parameter p, the elasticity
of formal labor demand becomes positive, meaning formal labor demand goes down when informal
wages go down.

To grasp the logic underlying this outcome, think about how the marginal productivity of a
formal worker shifts upon the employment of an informal worker. In the case of a CRTS production
function (o = 1) and formal and informal workers not being perfect substitutes (p < 1), hiring

an informal worker makes formal workers more productive due to the Q-complementarity between
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workers. Consequently, the firm demands more formal labor, leading to a negative elasticity of
formal labor demand €, ., < 0. However, as a decreases, hiring an additional worker incurs
productivity losses for the rest of the workers due to decreasing returns. If « is small enough
(i.e., a < p), then the productivity loss from technological constraints (e.g., capital being constant
in the short run) overpowers the productivity gain from the Q-complementarity between workers.
Consequently, an informal labor supply shock that reduces informal wages can incentivize firms to
substitute formal workers with informal workers.3!

It is also worth showing how the labor demand elasticity for formal workers changes with firm

size. The following is the equivalent of Proposition 4 without skill heterogeneity:

Proposition 6. The magnitude of the elasticity of formal labor demand w.r.t. informal wages is
0 ws

decreases in firm productivity: % <0

Proof. Notice that the productivity 6 enters into equations 16 and 17 implicitly through s; and sy,

the share of informal and formal labor in production. Therefore, I first show how productivity 6

impacts these shares.

Lemma 7. Share of formal workers increases in firm size: 8859(0) >0
Proof.
o
o= (1- n)lf
nt; + (1 —n)th
dlog(sy) B
Dlog(8) psi(€iy0 — €6;.0)

Taking the derivative of FOCs. w.r.t. 6, we get:

p—1
€00 = —————€;0
p—1—v"1

Since both elasticities are positive, this means that €, 9 < €7, 9. Therefore, we get

Olog(sy) B
810g(0) - psl(elf,e - 6&,9) > O

O

Intuitively, the more productive the firm, the more it wants to produce, which it can only do

by hiring more labor. Because of the increasing costs of hiring informal workers, the firm relies

more on formal labor as it gets bigger: 8856(9) > (. Hence, to see how the labor demand elasticities

31 An alternative way to generate this qualitative prediction is presented in Delgado-Prieto (2024), who incorporates
a CRTS (in labor) production function with imperfect competition in that the price is determined by product demand
into a framework similar to Ulyssea (2018). In his model, an increase in the number of informal workers can reduce
the productivity of existing employees by lowering the price. This is different from the approach here. My model
achieves the same results through a different mechanism, and moreover, it does so in a simpler fashion and without
introducing additional free parameters.
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change when the firm gets bigger, it is sufficient to check how they change w.r.t. formal labor share
Sf.
After some algebra, the following can be shown:
O wi _ (@—p)L—p+7)(1-a)

Os  (L—p+7A—p)—(a=p)(1—p+7)ss+ (1 —p)si])’

The denumerator is always positive, and since both « and p are bounded above by 1, we get:

Oe .
Sign(—£") = Sign(a — p) = —Sign(er )
Naturally, it follows:
Ole .
| Lfvwz‘ < 0
00
O
D.2 Derivations of labor demand elasticities in the baseline model
Taking the first order conditions w.r.t. the three labor types, we get:
a—p
)0 oML L+ (L= m)e) o b LI — (1) sy = 0
a—py _
7] OmLP T L+ (1= m)p) 7 (1= o)l L P —wp =0 (18)

a=—p1

0] 01— )P LPr + (1= ) f0) 1 —wy, =0

Taking the natural logarithms of FOCS, and taking the derivative w.r.t. natural logarithm of

informal wages w; to get the following three equation system:

(= p)(sperwi + Snemwi) + (p1 — p2)eLwi — (1 — p2 + 7)€ w;, = 1
(o = p)(sLeLwi + Snerwi) + (p1 — p2)erwi — (1 = p2)ér;w, =0 (19)

—(
(o — p)(srer,wi + Sherwi) + (p1 — 1)emwi =0
where €7, i = S1i,wi€liwi + Sifwi€lfwi- Rearranging the third line, we get our first result:

_ (a—p)sL
1—p1—(a—p1)sg

€H wi €L, wi (20)

This proves Proposition 3. Plugging this into first and second lines, and rewriting ey, ,,; in terms of

€i,wi and €17 5, we get:

(@ —p2)(1 — p1 — su(1 = p2)) + (pr — p2)(1 — p2)su
L= p1)(1 = p2 = (@ = p2)sig) — (@ — p1)(1 — p2)siisu

€l fwi = ( S13€li wi (21)
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Plugging equation 21 back into equation 19 we get:

(1 =p)(A = p2 = (= pa)siy) = (@ = pr)(1 — p2)suisu

(1= p1) [( = p2)((L = p2)sii + (1 = p2 +7)sif) — (L = p2 +7)(1 = p2)] + su (1 - P2)5li(g2—) p1)Y

Given the derivations of the baseline model, I can now provide the proofs to the propositions

€liwi =

in the main text.

First, to see that € ,; < 0 for all parameter values, notice that the elasticity is negative for

€l i

both sy = 0 and sy = 1. Moreover, Sign(—g) = Sign(p1 — ), hence the elasticity is always

increasing or decreasing as Sg moves between 0 and 1. Therefore, it always remains negative. This
proves Proposition 1.

It is important to note that equation 21 equals 17 when the labor share of high-skill labor sy
equals zero. Meaning, as the share of high-skill labor goes down, the model with skill heterogeneity
naturally collapses into the model without skill heterogeneity. This is an important insight which
will be beneficial in the proofs.

To prove Proposition 2, notice that the denumerator of equation 21 is positive for all values of
parameters. This can be proven by plugging in sy = 0 and sy = 1 and seeing that denumerator
is negative for both values. Given that the denumerator is linear in sy, it is always negative. The
sign of the numerator, on the hand, depends on sy and p;. When ps > p; and p2 > «, i.e., the
elasticity of substitution between informal and formal labor is large enough, then the numerator is
also negative. This can be proven via proof by contradiction.

Suppose the numerator is positive: (o — p2)(1 — p1) — sg(1 — p2)(a — p1) > 0. This implies:

(= p2)(1p1) > su(1 — p2)(a — p1)

1—
= o= p2>sHy pQ(a—pl) Using ps > «a, we get:
- P
1—p2 .
pg—a<5H1 (p1 —«) Using p2 > p1 and sy < 1, we get:
—pP1

p2 < p1 , a contraction

This finishes the proof of Proposition 2. Proving Proposition 4 is straightforward using the following

equivalence result.

Lemma 8. When p1 = «, the labor demand elasticities of low-skill labor demand (both informal
and formal) w.r.t. informal wages are numerically equivalent to their respective elasticities in the

benchmark model without skill heterogeneity.

The proof is trivial: plugging in p; = « into equations 22 and 21 results in equations 16 and

17, respectively. Therefore, the proof of Proposition 6 also proves Proposition 4
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E Model Estimation

This section discusses the estimation of the model with firm heterogeneity. Since I do not
document changes in high-skill labor demand, for estimation I focus on the model without skill
heterogeneity that is introduced in Section D.1. This can be justified by assuming p; = « in the
baseline model. In fact, the labor demand elasticities for low-skill informal and formal workers from
the baseline model are numerically equivalent to the labor demand elasticities in a model without
skill heterogeneity. Hence, estimating the parameters in the model without skill heterogeneity is
equivalent to estimating the parameters in the model with skill heterogeneity where p; = « is
enforced.

To analyze counterfactual policy changes, it is necessary to estimate and calibrate the four key
parameters of the model: the share of labor in production «, the elasticity of substitution between
the informal and formal labor o = 1%/), the share parameter of informal labor 7, and the convex cost
structure of hiring informal workers «. The model is estimated using a minimum distance estimator.
Firm heterogeneity is introduced to obtain additional moments for identification. Section E.1 sets
up the full model, while Section E.2 describes the estimation method, identification, and the model’s
fit.

E.1 Introducing Firm heterogeneity in productivity

Building on the representative firm framework of Section D.1 I allow for firms to have different
productivities denoted by 6 € {6i,...,0k}, which enters firms’ production function in a Hicks-

neutral way:

F(li, g30) = 0(ntf + (1 —n)5)?

Firm of type 6’s objective function is given by:

max F(¢, 053 0) = £ wi = (14 7wyl

it f

where 7, is introduced to take into account that the firm pays for taxes in addition to the salaries
of formal workers. The first-order conditions determine the labor demand functions of each firm of

type 0:

omﬂf_l_vY? =w;(1+7)
a(l — n)f?ilY% =wr(l+ 7w)

where Y (0) = 0(nt? + (1 — 7])(']0@)% is the output produced by the firm of type 6. Solving these
two equations for L;(§) and L(6) determines the informal and formal labor demanded by firms of
type 8. The total labor demand curves are given by aggregating these group-specific labor demand
curves.

Given K types of firms with productivities 8 € {01,...,0k}, let n; and m; denote the ratio
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of informal and formal labor hired by firms of type ;. The aggregate informal labor demand

elasticities w.r.t. informal wages are then given by weighted averages of group-specific elasticities:

K
€L, w; = Z eLivwi(ej)nj
j=1
K
Ly = Y €rpu(0))m;
j=1

where the group-specific labor demand elasticities are given by:

1—p—(a—p)ss0)

€, w; (0) = —
bl = A= )~ (@ - A = p+ )37 ) + (L= 7). (0)]
€r (0) - _ (Oé — p)sl((g)
P (L=p+7A=p) = (a=p)[A—p+7)ss0) + (1 —p)si(0)]]
where s;(0) = TAG) pfgle_);) 07 is the share of informal labor in production for firms of type 6.

I partition the vector of parameters into two groups based on whether they are calibrated or
estimated. o = 0.45 is calibrated based on the share of labor in production in Turkey (Sevinc et
al., 2021), informal wage w; and formal wage wy for the low-skilled are estimated using the labor
force surveys, the labor tax rate is set to its statutory value 7, = 0.25. The value of 7, corresponds
to the effective tax rate for minimum wage earners. The mean formal wage for low-skill earners is

inflated by 1/12 to account for the statutory severance pay rate.

E.2 Estimation Method

I take the parameters defined in the first step as given and use a Minimum Distance estimator
to obtain the remaining model parameters. The model has three core parameters {~, 7, p} and K
productivity measures 6 that need to be estimated. The estimator proceeds in two steps. First, it
uses the model to generate the informal and formal labor demanded by each firm type. Second, it
uses these inputs to compute the set of moments computed from actual data and the IV estimates.
The estimate is obtained as the parameter vector that best approximates these moments.

Let my = % Zf\;l m; denote the vector of moments computed from data, which can include, for
example, the share of informal workers hired by firms of different sizes. Let the model-generated
counterpart of these moments be denoted by m(®;W¥). Define gy (®; V) = my — ms(P; ¥); the

estimator is then given by
o = arg min Q(®; ¥) = {gn(®; 0) Wign (®; 1)} (23)

where Wy is a positive, semi-definite weighting matrix. For simplicity, I use a diagonal matrix
where each element is the inverse of the square of the empirical moment. This way, percentage

deviations from the moments take equal weight.
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Moments and Identification

I use nine moments from the data and my IV results to form the vector my. HLFS asks
respondents how many people work in their establishment, and group results in K categories: less
than 10, between 10-24, 25-49, 50-249, and 250-499 workers. I follow this structure of the HLFS
and further calculate the average number of employees in each group of firms using the census of
firms in Turkey.*? The moments I choose are (i) the size of firms in different groups (calculated
using HLFS and Turkish census), (ii) the informality rate of firms in different groups (calculated
using HLFS), (iii) the ratio of informal and formal labor demand elasticities (estimated in the
empirical section).

This section’s main goal is not to provide a rigorous proof of identification. Nonetheless, here 1
explain how the observed variations in data, combined with the outcomes of reduced-form analyses
and the structure of the underlying model, help determine the model’s parameters. In this model,
the sole means by which firms can augment their output is by increasing their workforce, as labor
constitutes the exclusive input in the production process. Consequently, the distinction between
larger and smaller firms hinges entirely upon disparities in their productivities denoted as #. More
productive firms choose to expand their workforce. The parameter v, which governs the marginal
cost of employing informal workers, predominantly hinges on the extent to which larger firms opt
for formalization at the intensive margin. For all types of firms, the share parameter 7 is linked to
the relative productivity of formal and informal workers and, thus, is determined by the proportion
of informal workers in the overall economy. The elasticity of substitution between informal and
formal workers is primarily dictated by demand elasticities. For instance, the sign of the formal
labor demand elasticity in isolation provides set identification for p as p > a <= €L, w, > 0.
Similarly, the relative magnitudes of the elasticities of informal and formal labor demand, expressed

) (a—p)si

as =
€r;w;  1—p—(a—p)sy

ratio exhibits a declining trend with respect to p.

, assist in pinpointing p. Holding the share of informal labor constant, this

Estimates and Model Fit

Table E.1 shows the values of all parameters. The most critical estimate is that the CES
elasticity parameter p is 0.89, which implies an elasticity of substitution between informal and
formal labor of 10. To the best of my knowledge, this is one of the first papers to estimate this
elasticity. This relatively high elasticity is consistent with the Turkish context, where informal
employment is often in the same sectors and even in the same firms as formal employment. It also

supports the assumption of perfect substitutability between informal and formal workers in the

32 An important detail is that I observe only formal workers in the Turkish census, whereas HLFS considers informal
and formal workers combined. To account for this disparity, I first estimate the informality ratio of each group of
firms using the HLFS, which I use to calculate the range of formal workers these firms should be employing on
average. For example, I calculate that 58,5% of salaried workers in firms with less than 10 employees are informal,
which means that these firms, on average, hire between 1-4 formal workers. I then look at the firm size distribution
in the Turkish census, calculate the average formal firm size within each group, and then calculate the average total
firm size by dividing by the formality rate.
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Table E.1: Parameter Values

Parameter Description Source Value
Tw Payroll tax Statutory values  0.25
w; Informal wages Calibrated 2.95
wy Formal wages for the low-skilled Calibrated 4.44
o Cobb-Douglass coefficient Calibrated 0.54
0% Intensive mg. cost of informal labor Estimated 0.24
n Informal share parameter Estimated 0.46
p CES elasticity parameter Estimated 0.89
01 Productivity of firms between 1-9 workers Estimated 26.48
0 Productivity of firms between 10-24 workers Estimated 50.70
03 Productivity of firms between 25-49 workers Estimated 76.12
04 Productivity of firms between 50-249 workers Estimated 127.02
05 Productivity of firms between 250-499 workers Estimated 209.45
oif Elasticity of substitution between informal and formal workers Implied 9.58
€L;w; Average Elasticity of informal labor demand w.r.t. informal wages Implied -2.50
€L w; Average Elasticity of formal labor demand w.r.t. informal wages Implied 0.64
Effect of a 1pp increase in refugee/native ratio on informal wages faced by firms Implied -1.32%

Note: Formal and informal hourly wage estimates are expressed as averages of log hourly earnings.

recent structural literature on the informal sector (Ulyssea, 2018, 2020).

The implied elasticity of informal and formal labor demand w.r.t informal wages are -2.50
and 0.64, respectively. The relatively large elasticity in the informal sector can be explained by
the lack of institutional forces that protect workers, such as severance pay. Moreover, the model
allows me to back up the decrease in informal wages faced by firms. I estimate that for every
1 pp increase in refugee/native ratio, the informal wages faced by firms decrease by 1.39%. A
reduced-form test of this prediction would require observing the universe of informal wages in the
economy. Unfortunately, I do not observe the wages of refugees in the HLFS, and I cannot account
for the compositional change in the HLFS as it is not a panel of individuals. Instead, I use a
back-of-the-envelope calculation to estimate how much the average informal wages in the economy
have decreased due to the compositional effects of refugees earning less than natives. Turkish Red
Crescent and WFP (2019) survey refugees in Turkey in selected regions and find that refugees earn
1058 TRY on average per month. Most of them are working informally due to the lack of work
permits. Using HLFS in 2018 and restricting the data to those regions, I calculate that natives in
the informal sector earn 1373 TRY on average per month. Using the 47% salaried employment rate
among refugees (Turkish Red Crescent and WFP, 2019) and the 8.5% informal salaried employment
rate among natives, I estimate that the average informal wage faced by firms has decrease by 1.23%
just from the compositional change due to refugees. The difference between the two wage estimates
may be explained by refugees’ lowering wages of natives who are not displaced.

Table E.2 shows how the model performs compared to all of the targeted moments in the data.
The model matches most of the moments of the data quite well. In general, there is a larger

deviation between model and data in larger firms in contrast to smaller firms.
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Table E.2: Model Fit

Moments Source Data  Model
Size of firm
1-9 workers HLFS and census  4.38 4.32
10-24 workers HLFS and census 15.36 15.24
25-49 workers HLFS and census 34.85  34.52
50—249 workers HLFS and census 98.64 106.10
250-499 workers HLFS and census 341.22 312.98
Share of informality
1-9 workers HLFS 0.59 0.58
10-24 workers HLFS 0.29 0.28
2549 workers HLFS 0.16 0.16
50-249 workers HLFS 0.071  0.079
250-499 workers HLFS 0.043  0.038
Ratio of demand elasticities IV estimates -3.82 -3.89

F Alternative Identification Strategies and Contentious Findings

As described in the introduction, the literature examining the effects of Syrian refugees on
Turkish labor markets has produced largely inconclusive results despite employing various identifi-
cation strategies. While there exists some consensus on one finding, Del Carpio and Wagner (2015);
Ceritoglu et al. (2017); Aksu et al. (2022) all document a decline in informal employment among
natives following the refugee influx, other labor market outcomes remain contested. For instance,
Del Carpio and Wagner (2015) report increased formal employment, but only among low-skill men,
whereas Akgiindiiz and Torun (2020), using the same dataset, assert that high-skill employment
(predominantly formal) increased. Further complicating the picture, Aksu et al. (2022) find that
refugee inflows generated gender-differentiated effects: increased formal employment for men but
decreased employment for women. This latter finding stands in partial contradiction to Erten and
Keskin (2021), who document that women’s employment rate decreases. Most recently, Cengiz
and Tekgii¢ (2022), employing a generalized synthetic control method to address pre-trends, con-
clude that the refugee shock produced no employment losses among natives whatsoever. Table F.1
summarizes these studies’ identification strategies, pre-trend adjustments, time periods, and key

findings relevant to the present analysis.
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This paper proposes that these divergent findings stem from two critical methodological short-
comings: (1) failure to disaggregate employment into components governed by distinct economic
mechanisms, particularly salaried versus non-salaried employment, and (2) inadequate accounting
for pre-trends in instrumental variable difference-in-differences (IV-DiD) designs. In what follows,
I elaborate on these limitations, particularly in earlier contributions to this literature, and demon-
strate how the analytical framework developed in this paper reconciles these seemingly contradictory

findings.

F.1 Unaddressed Pre-trends and Endogeneity in earlier papers

The pioneering contributions to this literature (Del Carpio and Wagner, 2015; Tumen, 2016;
Ceritoglu et al., 2017) suffer from a critical methodological limitation: the absence of pre-trend
analysis and adjustment. This omission undermines causal inference by conflating differential eco-
nomic trajectories with treatment effects. For instance, while these studies correctly identify a
greater increase in low-skill native employment in southeastern Turkey during their observation pe-
riods (20102013 for Tumen (2016); Ceritoglu et al. (2017); 2011-2014 for Del Carpio and Wagner
(2015)), they fail to recognize that this differential existed and was even more pronounced during
2004-2010, predating the refugee crisis entirely.

The methodological concerns extend beyond trajectory differences. Tumen (2016) and Ceritoglu
et al. (2017) employ ordinary least squares estimation to compare regions with varying refugee pres-
ence before and after the influx. This approach fundamentally suffers from endogeneity bias, as
refugees’ location decisions likely correlate with unobserved regional economic conditions. While
Del Carpio and Wagner (2015) advance the literature by introducing travel distance as an instru-
ment for refugee settlement patterns, thereby addressing the endogeneity concern, their analysis
still fails to account for preexisting differential trends. Therefore, both endogeneity and differences

in economic trajectories result in inconsistent estimates in this earlier body of work.

F.2 Inadequate adjustment for pre-trends in the IV-DiD design

Aksu et al. (2022) is the first study to identify the pre-trends in the IV design. They employ
two strategies to account for these trends: (1) controlling for linear trends in a nonsaturated IV
regression and (2) controlling for aggregate region-year fixed effects. The latter strategy is later
adopted by Akgiindiiz et al. (2023). In this subsection, I show that these strategies not only fail to
mitigate bias but actually amplify it in the Turkish context.

F.2.1 The pitfalls of controlling for aggregate region-year fixed effects in Turkey

The labor force statistics in Turkey are representative at the NUTS-2 level, comprising of 26
regions. Let ¢ denote a NUTS-2 region. The inclusion of aggregate region-year fixed effects involves
defining broader regional categories k € K and incorporating interaction terms between these K

regions and 1" time periods. To evaluate whether these additional controls effectively eliminate
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pre-trends, I estimate the following nonparametric event study specification:

yie = Oj(year; x Zi) + fu = fr + fi + i (24)
J#2010

where fi is an aggregate region indicator, f; and f; are region and year fixed effects, respectively.
Aksu et al. (2022) use two different aggregate region definitions: the 12 NUTS-1 regions defined by
Turkstat and a broader 5-region categorization (termed “NUTS-0") defined by the authors.
Figure F.1 presents the results, focusing on formal salaried employment among low-skill men,
a critical outcome where my findings diverge from theirs. Panel A displays estimates controlling
for NUTS-0 region-year fixed effects, Panel B for NUTS-1 region-year fixed effects, and Panel C
replicates my preferred specification from the main text. Crucially, region-year fixed effects not
only fail to eliminate pre-trends but actually exacerbate them, as evidenced by comparing pre-2010
estimates across panels. Using the region-year fixed effects specification, a one standard deviation
increase in the instrument predicts a two percentage point increase in formal salaried employment
in the pre-period (2004-2010), followed by no change in the post-period (2010-2016). This pattern
leads their IV-DiD design to erroneously attribute a positive effect to refugee inflows through a
mechanical process: estimating null effects post-treatment, negative coefficients pre-treatment, and
subtracting the latter from the former to yield positive estimates. This is unlikely to reflect a causal

effect of immigration.

F.2.2 Adjusting for linear trends in a nonsaturated regression

The alternative approach employed by Aksu et al. (2022) involves controlling for linear trends
within a nonsaturated regression. Specifically, after defining the inverse-distance share Z;, they
define a shift-share instrument by interacting the shares with the total refugee population in Turkey
each year.

Zy= Hy x Z;

—_— =~
shift  share

where H; denotes the total number of refugees in year ¢. This shift-share instrument is then

employed in the IV regression

Yit = BRit + fi + fr + fixt + €

(25)
Ri=Ziu+gi+9:t+ gi ¥t + it

where f;xt and g;*t represent region-specific linear trends in the structural and first-stage equations.

This specification suffers from two critical flaws. First, it produces biased estimates of structural
linear trends by incorporating post-treatment data, a well-documented issue in the difference-
in-differences literature. As Wolfers (2006) notes: “A major difficulty in difference-in-difference
analyses involves separating out preexisting trends from the dynamic effects of a policy shock. [...]

This problem —that state specific trends may pick up the effects of a policy and not just pre existing
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Comparison of identification strategies in the literature:
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(c) The preferred linear trend method

Notes: NUTS-1 categories are taken from Turkstat, NUTS-0 definitions are taken from Aksu et al. (2022). In the
preferred method, the nonparametric estimates are plotted together with the linear trend that is estimated using the
parametric event study design.

trends— is quite general.” This methodological challenge motivates my approach of saturating the
post-period while estimating the linear trend, which forces the linear trend to be estimated using
only the pre-period variation Dobkin et al. (2018).

To provide visual evidence for this flaw, I estimate the following event study design while
controlling for region-specific linear trends inside the nonsaturated regression.
(26)

yie = Oj(year; x Zi) + fi v t+ fi+ fi + nig

§#£2010

where f; %t represents the region-specific linear trends. I estimate this equation where the outcome
variable is the formal employment of low-skill natives. Figure F.2 compares these estimates (Panel

A) with the estimates from my preferred design (Panel B). The evidence clearly demonstrates that
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linear trend controls in nonsaturated regressions amplify rather than reduce bias.

Figure F.2: Comparison of identification strategies in the literature: linear trend

Low-skill Low-skill
o S
o .
&0 : o
= (o] ) i =
ES 1 ° 0 o gg )
H o ® e 5
£ e} £ o o o
g E S
2o o ° 2 lo o ° ST ©
5 ; 5o o o —— * °
[e] o —— o]
E.| e © ol C et
T o ° 3 o ©
% P 5 % _lo o o o o o
15 £ S A
S 81 e 5 g
[ ) (o]
(o] [ ]
o S
T T T T T T T T T T T T T ! T T T T T T T T T T T T T
4 05 0 07 08 0 10 1 12 13 14 15 16 4 05 06 07 08 0 10 M 12 13 14 15 16
years years
Pre-2010 Mean = 0.105 Pre-2010 Mean = 0.105
(a) Nonsaturated linear trends (b) The preferred design

Notes: In Panel A, a different linear trend is estimated for each NUTS-2 region. In the preferred method, the
nonparametric estimates are plotted together with the linear trend that is estimated using the parametric event
study design.

The second flaw emerges in the first-stage estimation. Since treatment intensity is zero before
2011 and monotonically increases thereafter, the linear trend in the first stage necessarily adopts a
positive slope, creating a pseudo treatment; a change in predicted treatment intensity before actual
treatment begins. Figure F.3 contrasts nonparametric first-stage estimates from the nonsaturated
model (Panel A) with my preferred specification (Panel B), revealing that the former erroneously
generates pre-treatment first-stage effects while the latter does not.

In conclusion, while Akgiindiiz et al. (2023) and Aksu et al. (2022) acknowledge pre-trends in the
IV design and attempt adjustments through linear trend controls and aggregate region-year fixed
effects, neither approach adequately addresses these trends. In fact, both methods systematically

amplify bias from differential trajectories, undermining causal inference in this context.

F.3 Different economics behind salaried and non-salaried work hides the dis-

employment effects

There are two papers in the literature that provide alternative identification strategies. Erten
and Keskin (2021) control for region-time varying controls, and Cengiz and Tekgii¢ (2022) apply a

generalized synthetic control estimator. Here, I briefly discuss their methodologies.

F.4 Using “bad controls” to address pre-trends

Erten and Keskin (2021) conclude that Syrian refugee inflows reduce employment among native

women but not men, a finding they leverage as a first-stage in examining the second-stage effects on
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Figure F.3: Comparison of identification strategies in the literature: first stage estimates
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Notes: In Panel A, a different linear trend is estimated for each NUTS-2 region. In the preferred method, the
nonparametric estimates are plotted together with the linear trend that is estimated using the parametric event
study design.

intimate partner violence. Their core argument posits that since the refugee shock selectively im-
pacted women’s labor market opportunities while sparing men’s, it constitutes a quasi-experimental
setting for investigating how women’s economic prospects influence intimate partner violence.

Their empirical strategy employs an individual-level specification:
Yipt = ,BRpt + ’YXz‘pt + O'Zpt + 5p + 5t + €ipt

where Y, is the outcome for individual ¢ in province p in year ¢, X;,; includes individual-level
controls including education, age and mother tongue; Z,; comprises time-varying province controls
that include the volume of trade of each province with Syria and the volume of trade at the
beginning of the period interacted with time dummies (both in logs). They instrument regional
treatment R,; with the standard distance-based shift-share instrument similar to the one used in
the present manuscript.

This specification suffers from three critical methodological flaws. First, controlling for trade
volumes constitutes a "bad control” (Angrist and Kugler, 2003) if refugee inflows influence trade
patterns. Second, standard models of trade and labor markets suggest that total trade exposure,
rather than bilateral exchange with a relatively minor trading partner like Syria, should drive
labor market effects. Third, incorporating 26 region-specific log-trade volumes interacted with
time indicators introduces an opaque identification strategy where the precise variation driving
treatment effect estimates becomes ambiguous.

Beyond these econometric concerns, the fundamental divergence between their findings and

mine stems from an economic misspecification. As Figure 8 clearly shows, both low-skill men and
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women experience comparable losses in salaried employment after refugee inflows. However, men
respond to these losses by transitioning into non-salaried positions, which leaves their aggregate
employment rate unchanged. This reallocation pattern, visible only by disaggregating employment
by job type, reconciles the apparent contradictions in the literature and underscores the importance

of distinguishing between employment categories governed by different economic mechanisms.

F.5 Addressing pre-trends without resolving endogeneity

Cengiz and Tekgii¢ (2022) employ the generalized synthetic control (GSC) method developed
by Xu (2017), an extension of the synthetic control approach (Abadie et al., 2010), which constructs
synthetic control regions that are “similar” to the host regions receiving immigrants. Their analysis
finds no significant adverse employment effects for native Turkish workers, which they attribute to
immigrants’ positive impact on local demand.

This methodological approach requires careful examination. The immigration literature has
traditionally relied on instrumental variables to address the fundamental endogeneity concern that
migrants select destinations based on local labor market conditions. This selection may reflect both
observable economic trajectories and unobservable contemporaneous shocks. While IV strategies
effectively mitigate selection bias, in the present setting, they fail to resolve differential trends
issues. Conversely, synthetic control methods successfully address differential trends but leave
the endogeneity problem unresolved. Even when host and non-host regions exhibit parallel pre-
trends, the synthetic control estimator would produce results comparable to OLS, leaving labor
economists justifiably concerned about migrants’ location decisions and their potential correlation
with unobserved local economic shocks.

A methodological advance that integrates these approaches, the Synthetic IV (SIV) developed
by Gulek and Vives-i Bastida (2025) after this paper’s initial draft, offers a promising solution.
Section C.3 details this methodology, which simultaneously leverages IV to address endogeneity
and synthetic controls to account for unobserved confounders. Importantly, Figure C.5 confirms
that my central findings remain robust when implementing SIV.

Notwithstanding potential endogeneity concerns, Cengiz and Tekgii¢ (2022)’s primary conclu-
sion, the absence of statistically significant disemployment effects for Turkish natives, stems largely
from overlooking the transition of low-skill men to non-salaried positions after losing their salaried
jobs. As Figure 8 illustrates, both men and women experience salaried job losses, but men transi-
tion to non-salaried positions at a near one-to-one rate. This pattern produces three simultaneous
effects: men’s overall employment rate remains stable, women’s employment rate declines, and
because men’s employment share exceeds women’s, the aggregate employment rate appears un-
changed. Combined with the positive bias inherent in their non-IV approach, Cengiz and Tekgii¢
(2022)’s null result and their explanation invoking demand-side offsets are unsurprising.

Had Cengiz and Tekgiig (2022) conducted disaggregated analyses by employment type or gender,
even their GSC strategy would likely have detected native displacement effects. However, the

previously undocumented phenomenon of men’s transition to non-salaried work after losing salaried
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positions, a novel contribution of my analysis, has prevented previous studies from isolating the

relevant economic mechanisms operating in the Turkish context.

F.6 Resolving contradictions in the literature

The effects of Syrian refugees on Turkish labor markets have been extensively studied, gener-
ating a body of literature with seemingly irreconcilable findings. Although previous studies have
made valuable contributions to the literature, little effort has been directed toward explaining
the underlying reasons for these contradictory results. This detailed methodological examination
demonstrates how my findings not only differ from existing work but also help to reconcile these
apparent inconsistencies.

Two fundamental challenges have complicated the analysis of Syrian immigration’s labor market
impacts in Turkey. First, the southeastern regions most exposed to refugee inflows were following
distinct economic trajectories compared to the rest of Turkey, causing early studies to misattribute
differential trends to causal effects (Del Carpio and Wagner, 2015; Tumen, 2016; Ceritoglu et al.,
2017). Although Aksu et al. (2022) and Akgiindiiz et al. (2023) identified these pre-trends, their
adjustment strategies inadvertently magnified rather than mitigated the resulting bias. Second,
displaced low-skill men systematically transitioned into non-salaried employment, rendering ag-
gregate “employment rates” an inadequate indicator of true labor market outcomes. This labor
market reallocation explains why Cengiz and Tekgili¢ (2022) found null effects in the aggregate while
Erten and Keskin (2021) observed gender-differentiated impacts: both studies did not recognize
this crucial substitution mechanism driving their results.

A key contribution of this paper lies in isolating and accounting for these two confounding forces,
thereby providing a coherent framework that explains the literature’s conflicting findings. After
implementing appropriate econometric adjustments and separating employment into salaried and
non-salaried types, the evidence clearly demonstrates that low-skill Syrian immigrants who could
only work in the informal sector displaced low-skill natives, both men and women, from salaried
positions across both formal and informal sectors. This cross-sector displacement indicates high sub-
stitutability between formal and informal labor in production. The gender-differentiated response
to this displacement is striking: men predominantly shifted into non-salaried work while women dis-
proportionately exited the labor force or remained unemployed. Furthermore, the evidence suggests
an extensive margin effect in which marginally productive firms strategically remained unregistered

to access informal labor more easily.

G Additional Empirical Results for the Online Appendix

G.1 Tables showing hetetogeneity analyses across sex, formality, industry and
employment type
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G.2

Event study figures of the 2SLS estimates

Figure G.1: Event study figures of industry specific estimates in Figure B.1
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Figure G.1: Event study figures

(d) Construction

of industry specific estimates in Figure B.1 (cont.)
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Figure G.2: Event study figures of the estimates in Figure 8
Impact on the formal non-salaried employment of low-skill natives
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