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1 Introduction

Incomes differ markedly within countries. In the United States, for instance, 2021 income
per capita in the richest metro area (San Jose, California) was four times greater than in
the poorest (McAllen, Texas).! In Turkey, the focus of this paper, differences in economic
activity are at least as stark.? While some of the spatial differences in income per capita
reflect variation in workers’ human capital, a large portion is due to inequality in economic
opportunities. These differences are pervasive, highly persistent, and, when left unchecked,
undermine social cohesion (Tabellini, 2010; Algan and Cahuc, 2014).

In response to these types of disparities, governments have implemented a wide range of
place-based subsidies. But to what extent do these policies reduce inequality across space?
As is well appreciated, place-based subsidies may (by increasing local land prices) benefit
landowners (who may or may not reside within the targeted area.) Less well appreciated,
since firms’ customer and supplier networks extend beyond their localities, and since finding
and developing relationships with new trading partners is costly, place-based policies may
benefit firms outside of the regions that governments target. Finally, to the extent that
workers may migrate in response to the introduction of place-based policies, shifts in labor
supply may mitigate some of the place-based policy’s impact on regional income inequality.

This paper examines the impact of a prominent place-based policy. In 2012, with Law
2012/3305, the Turkish government introduced a new system of investment and wage subsi-
dies. With levels of generosity varying by province, and with eligibility varying by industry,
firms could benefit from a combination of a reduced corporate income tax rate, social secu-
rity payment assistance, and interest rate subsidies on private loans. In the context of Law
2012/3305, we ask three sets of questions. First, to what extent did this subsidy system
increase economic activity among firms directly impacted by the scheme? Second, how large
were spillovers, through the production network, to the suppliers and customers of firms
who were directly impacted, and to what extent do spillovers extend to customers and sup-
pliers beyond the regions targeted by the Turkish government? And third, what were the
aggregate short-run and long-run implications of the subsidy scheme: To what extent did
the new subsidies reduce inequality between the relatively poor southeast and the relatively
prosperous west of the country?

We address these questions with detailed data on firms’ take-up of individual subsidy
items; their revenues, investment, employment, and other balance-sheet information; and

their customer and supplier relationships. We supplement these data with information on

!These figures are taken from the Local Area Personal Income dataset (Bureau of Economic Analysis,
2022). Per capita income in the two metropolitan areas are $136,338 and $34,503, respectively.

2In 2020, GDP per capita in Istanbul, in the northwest of the country, was 4.8 times greater than in
Sanliurfa, a province bordering Syria in the southeast (Turkish Statistical Institute, 2022a).



migration flows across regions. Each of these pieces of information is critical. Data on
statutory subsidy rates, subsidy take-up, and firm-level measures of economic activity are
necessary to evaluate the direct firm-level impact of the new subsidy scheme. Data on
buyer-supplier relationships allow us to track indirect spillovers throughout the production
network. Data on migration are critical towards understanding whether worker flows act as
a countervailing force of the new subsidies on regional wage inequality.

We begin our analysis by considering the time paths of revenues, employment, and firm
counts at the industry and province level, comparing economic activity in province-industry
pairs with differential exposure to the subsidies. We first check for pre-trends: We confirm
that industry-province pairs eligible for exceptionally generous subsidies after the subsidies
were introduced did not systematically grow quickly in the years prior to 2012. We then
document that industry-province pairs receiving high levels of subsidization had exception-
ally strong growth in firm entry, employment, and revenues. Next, we exploit our firm-level
balance-sheet data, assessing whether subsidized firms directly increased their revenues, em-
ployment, and productivity: At the firm-level, we find that a 5 percentage point increase in
the investment tax credit subsidy rate corresponds to a 16.2 percent increase in revenues, an
8.7 percent increase in employment, and a 3.3 decrease in marginal costs.?

We then explore how the spillover effects develop and propagate over the firm network.
The indirect effects through the production network are sizable, though meaningfully smaller
than the direct effects. A 5 percentage point increase in the fraction of a firm’s suppliers
and customers who are subsidized corresponds to a 0.7 percent increase in revenues and 0.6
percent increase in employment.

In the final step of our analysis, we explore the aggregate implications of the 2012 subsidy
program. To do so, we calibrate the dynamic multi-region multi-industry general equilibrium
model introduced by Caliendo et al. (2019). We consider two calibrations: In the first, we
apply our micro regressions to calibrate the impact of subsidization on firms’ marginal costs.
In the second, we match moments based on industry-by-subsidy-region revenues before and
after the policy’s introduction. In both calibrations, we find that the policy’s impact of
long-run (as of 2036) regional wage inequality to be modest: a 3.6 percent reduction in the
calibration based on moment-matching, and an even smaller reduction in the calibration
based on estimates from our micro regressions. Domestic trade flows and migration severely
mitigate the extent to which the subsidy program reduces inter-province inequality. Absent
migration across subsidy regions, the long-run impact of the subsidy program on regional
inequality would be nearly four times larger; absent both domestic trade flows and domestic

migration, the impact would be nearly seven times larger. Moreover, the policy’s impact

3This 5 percentage point difference corresponds, for firms in eligible industries, to the difference in
investment tax credits received in regions with the most and least generous subsidies.



varies considerably over the short and long run. In the short run, the countervailing effect of
migration is limited. In the years immediately after the introduction of the subsidy program,
regional real wage inequality declines by as much as 6.9 percent, nearly twice as large as the
long-run impact.

From other perspectives the subsidy policy appears somewhat more favorable. The sub-
sidy policy likely slowed domestic migration from the poorer eastern parts of the country to
the richer (and increasingly congested) Istanbul and its environs. Before the policy’s intro-
duction non-employment was considerably higher in the poorer parts of the country, those
which were targeted by the subsidy policy. We find that the policy reduced non-employment,
especially in these targeted areas.

Our work contributes to and builds on three related literatures: one which evaluates the
direct impact of place-based policies on firms’ activity, a second which investigates spillovers
within production networks, and a third which examines trade and migration flow responses
to broader policy reforms (looking beyond place-based policies). Neumark and Simpson
(2015) review the first of these literatures. Among the papers in this review, Bernini and
Pellegrini (2011); Givord et al. (2013); Busso et al. (2013); and Criscuolo et al. (2019) assess
the impact of place-based subsidies in, respectively, Italy, France, the United States, and
the United Kingdom.* While the design and implementation of these place-based policies
differ — the investment subsidies provided by Law 1488 in Italy are determined via a region-
specific quota, unlike in other countries; the French subsidies favor firms with fewer than 50
employees, and so on — all four papers find positive employment effects for treated firms. As
far as we are aware, we are the first to examine spillovers of place-based policies across the
supply chain, the first to use a dynamic general equilibrium model with trade and migration

5

to assess a place-based policy’s short-run and long-run general equilibrium spillovers,” and

the first to examine the direct firm impacts or the general equilibrium impacts of Law

4More recent work assessing the productivity and heterogeneous welfare impacts of place-based policies
includes Fajgelbaum and Gaubert (2020); Slattery and Zidar (2020); and Gaubert et al. (2021). In a
developing economy context, Chaurey (2017), Lu et al. (2019), and Kim et al. (2021) study, respectively,
place-based policies in India, China, and South Korea, finding positive impacts of the introduction of place-
based subsidies on investment and employment. Also relevant, given that non-targeted decreases in state
and local taxes may have similar impacts to that of a place-based policy, are papers which examine the effect
of within-country differences in state and local taxes on firm creation, investment, and employment decisions

(e.g., Giroud and Rauh, 2019 and Fajgelbaum et al., 2019.)

SExceptional within the literature on place-based policies, Kline and Moretti (2014) examine the long-run
impacts of the Tennessee Valley Authority (TVA), a large-scale public infrastructure program introduced in
1933. They develop and estimate a spatial general equilibrium model, with the particular goal of identifying
local agglomeration economies. Our model, both in its aims and its components, differs from the model
in Kline and Moretti (2014). Our model abstracts from agglomeration economies as they model it, but
incorporates features leading economic activity to cluster in certain locations: costly trade of material inputs
and costs to migrate across industries and regions. Another unique feature of our framework: we conduct
a joint analysis of the short- and long-run impacts of the place-based policy that we study within the same
model.



2012/3305 in Turkey.b

Second, our work relates to a large literature exploring spillovers within production
networks in general, and within Turkish production networks in particular. Barrot and
Sauvagnat (2016) and Carvalho et al. (2020), respectively, consider the effect of spillovers
between customers and suppliers following from natural disasters in the United States and
Japan. Demir et al. (2022a) explore the impact of (foreign) demand shocks to firms’ sup-
pliers, customers, and workers, while Demir et al. (2022b) study spillovers of increases in
import tariffs within the domestic production network. Our contribution, relative to this
second literature, is to investigate the propagation of subsidy-induced shocks among firms
within buyer-supplier network.”

Third, we build on a literature seeking to understand the general equilibrium trade and
migration responses to policy reforms (or to other shocks). Within this literature, Caliendo
et al. (2019) analyze shifts in employment across U.S. states and industries in response to the
“China shock” (Autor et al., 2013); Monras (2020) explores U.S. inter-industry, inter-state
employment shifts in response to migration induced by the 1995 Mexican peso crisis; Faber
and Gaubert (2019) study the trade and migration responses to the rise of the Mexican
tourism industry; while Caliendo et al. (2021) examine the impacts of EU enlargement on
migration and trade.® We apply these methods to address a new question—to understand
the internal migration flow responses and overall welfare impacts of a prominent place-based

policy in a newly industrialized economy.

6Sungur (2019) describes the 2012 subsidy program, then demonstrates that investment has increased
faster in more heavily subsidized regions. However, since investment growth had been faster in heavily
subsidized regions, even before the implementation of the 2012 subsidy program, these aggregate trends
documented by Sungur (2019) are difficult to parse.

"Without looking directly at firm-to-firm links, but seeking to understand spillovers among firms within
the same region, Greenstone et al. (2010) assess the impact of the entry of a large subsidized manufacturing
plant on already present establishments. They find substantial TFP gains over the medium term (approx-
imately 5 years), but with substantial heterogeneity in the estimated effects. Closer to the current paper,
Etzel et al. (2021) study the introduction of a place-based policy in Germany, one which aimed at increasing
manufacturing investment and employment in the relatively low-income East Germany. Like Greenstone
et al. (2010), Etzel et al. (2021) find considerable within-region spillovers. They employ county-to-county
trade flow data to test for spillovers across regions, and find that these spillovers are of modest import.
Finally, in the context of place-based subsidies introduced in Japan in the 1980s and 1990s, LaPoint and
Sakabe (2022) examine spillovers within firms, among establishments located in areas eligible to receive a
subsidy and those located in un-targeted areas.

8See also Artug et al. (2010) and Caliendo et al. (2018), who develop the theoretic foundations for
Caliendo et al. (2019, 2021).



2 Institutional Background

Enacted on June 19, 2012, the “Decision on State Aid in Investments” (Law 2012/3305) is
a system of investment and wage subsidies introduced by the Turkish government.?® While
the program has multiple stated aims, the one we focus on is its attempt to “reduce re-
gional development disparities.”!® The subsidy program consists of multiple components,
with variation in the program design that is both industry and province-specific. The Turk-
ish government partitioned the country into six “subsidy regions,” determining the generosity
of the individual subsidy items for firms in eligible industries. Figure 1 presents a map of
the six regions, with Region 1 receiving the lowest and Region 6 receiving the highest level
of support. Region 1 includes the four most populous provinces — Istanbul, Ankara, Izmir,
and Bursa — while Region 6 is largely within the east and southeast of the country. Second,
for each province, the Turkish government designated only certain sets of industries to be
eligible for subsidization. These industries are primarily those in the agriculture, mining,
manufacturing, and wholesale sectors, with slight variation across provinces in the exact set
of industries that are eligible.!!+12

Several complementary investment incentives were offered to firms in designated industry-

province pairs. Qualified investment projects benefit from:'3:14

e VAT and customs duties exemptions on machinery and equipment purchased as part

of the investment project;

9Even though Law 2012/3305 was introduced in June of 2012, subsidies were retroactively applied back
to January 2012.

10See https://www.sec.gov/Archives/edgar/data/869687/000119312520247247/d30195dex99d . htm.
Accessed November 14, 2021.

1While we could not find any published government explanation for why these particular industries were
chosen, they are consistent with the theoretical predictions of Liu (2019). In the presence of market imper-
fections, Liu (2019) argues that developing economy subsidies should target relatively upstream industries
(which coincide with the industries that the Turkish government has targeted). Another possible rationale
is to boost exporting industries. Consistent with this interpretation, the Accommodation and Food Service
industry is one of the few subsidized service industries. Beyond manufactured products, which comprise a
majority of exports worldwide, tourism is major component of Turkish exports.

12We list the correspondence between provinces and industries in Appendix B.1. The source material for
these correspondences are at https://www.resmigazete.gov.tr/eskiler/2012/06/20120619-1-2.x1s.
Accessed November 14, 2021.

13See https://www.trade.gov.tr/investment/schemes/regional-investments. Accessed November
14, 2021.

1To qualify, the capital investments must exceed a threshold amount, with the size of
the threshold varying by region and industry. For most industries, the minimum invest-
ment threshold is 500 thousand TL in Region 6, and up to 4 million TL in Region 1.  See
https://trade.gov.tr/data/5b8f8bcd13b8761£041fe88c/9781b45b7769515¢32b157910f46cdfd. pdf.
Accessed November 14, 2021. As a result, subsidy take-up will be greater for larger firms. While interesting,
we do not consider this source of within industry-by-province heterogeneity in this paper.
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Figure 1: Turkish Subsidy RegionsNotes: Source: KPMG (2018).

e investment tax credits, ranging from 15 percent of the value of the investment project

in Region 1 to 50 percent in Region 6;1%+16

e for additional employment created by the investment project, support for the em-
ployer’s mandatory contribution of their employees’ social security payments, ranging

from two years after the initiation of the project in Region 1, to 10 years in Region 6;

e for additional employment created by the investment project, support for the em-

ployee’s contribution of their own social security payments, in Region 6 only; and

e support on interest rates (for loans obtained from banks or other private financial
institutions to finance the project-related investments), ranging from no support in
Regions 1 and 2 to either (a) 7 percentage points for Lira-denominated loans or (b) 2

percentage points for foreign-currency-denominated loans in Region 6.

15These investment tax credits are deducted from firms’ corporate tax obligations. These tax credits are
deducted over a number of years, with the speed at which firms receive subsidies also varying by region.

16Tn addition to the regional subsidy program introduced in 2012, Turkey has 258 (as of 2021)
“Organized Industrial Zones” (OIZs), special economic zones of much smaller geographies. See
https://www.invest.gov.tr/en/investmentguide/pages/investment-zones.aspx (accessed November
14, 2021). As of 2021, approximately 2 million individuals worked in an OIZ. The first OIZ was introduced
in 1960, with the number of OIZs increasing steadily over the last six decades (Cansiz, 2010). While the OIZ
program precedes and is largely independent of the region-based subsidies introduced in 2012, the subsidies
associated with Law 2012/3305 are slightly more generous in OIZs. The generosity levels that we list in this
section correspond to those outside of OIZs. In Appendix B.2, we list the subsidy rates in both OIZs and
outside of OlIZs. In our firm-level and industry-level analysis, the statutory generosity rates that we apply
refer to those levels in OIZs.



To receive these subsidies, eligible firms must apply to the Turkish Ministry of Industry
and Technology. Firms must demonstrate that their investment project satisfies the rules
within Law 2012/3305, applying for an “investment incentive certificate.” This certificate
describes the subsidy items from which the firm can benefit. Certificates are “open” while
the project has been approved but before the investments have been made, and “closed”
once the proposed project has been completed. While the project is open, firms benefit from
VAT and Customs Tax exemptions and interest rate support. Firms receive investment tax
credits and social security support only after the certificate is closed.!”

While there are multiple types of subsidies that firms may receive, in practice these
subsidies are bundled with one another. Ideally, we would have a firm-specific index of these
measures that completely characterizes firms’ exposure to subsidization. Not quite able to
do that, we apply the investment tax credit rate — the percentage point credit in corporate
taxes linked to the firm’s investment — as a suitable albeit imperfect measure of the extent
to which firms’ inputs are subsidized. In sensitivity analyses, we consider other measures
— the number of years of support for employers’ mandatory contributions of social security
payments, or a whether the firm has a “closed” subsidy certificate (irrespective of the level of
generosity). We will find that our estimated relationships between firms’ economic activity
and the subsidies they receive are similar under these alternate measures of subsidization.

In Table 1, we explore differences in pre-plan economic conditions across the six subsidy
regions. Consistent with the stated motivation of the 2012 subsidy program to reduce re-
gional disparities, the more highly subsidized regions had (as of 2011) lower GDP per capita,
less than one-third as high in Region 6 as in Region 1. In the years (and decades) prior to
the subsidy program, migration within Turkey occurred from the relatively poor Central,
Eastern, and Southeastern Anatolia (in Regions 3, 4, 5, and 6) to the large urban centers:
Istanbul, Izmir, and Ankara (in Region 1.) Finally, at least in the half-decade prior to the
introduction of the subsidy program, GDP per capita growth rates were larger in Regions
5 and 6 relative to Regions 1 and 2. These pre-treatment differences in levels and trends
are a threat to identifying the impact of the subsidy program, as it is a prior: plausible
that the government’s subsidy program was targeted towards province-industry pairs that
were growing exceptionally quickly in the pre-policy period and would have continued to
grow faster than average absent the subsidy program. We discuss the issue of pre-trends in

Section 4, after introducing our main datasets in the following section.

1"In Appendix B.3, we provide estimates of government expenditures on investment tax credits and rebates
for employers’ and employees’ mandatory social security contributions, the two most prominent elements of
the subsidy program. We estimate that expenditures on these two subsidy items were approximately 10.7
billion TL in 2019 (in 2010 prices), amounting to approximately 0.58 percent of GDP in that year. (According
to TirkStat, the Turkish Statistical Institute, nominal GDP was 4.31 trillion TL in 2019, equivalent to 1.84
trillion TL in 2010 prices.)



Table 1: Pre-policy Differences in Subsidy Regions

Region
1 2 3 4 bt 6  Nationwide
Population (millions) 304 112 98 7.9 6.6 8.8 747
Net Migration Rate (%) 0.86 0.07 -0.33 -0.60 -1.09 -1.24 —
GDP Per Capita (, 000 TL) 27.36 16.54 14.95 13.38 11.23 8.30 18.95
GDP Per Capita Growth Rate (%) 1.5 2.0 2.2 3.4 39 3.7 2.3

Notes: The data for this table come from Turkish Statistical Institute (2022a,c,d). The first three
rows list values as of 2011. The final row lists average (annual) growth rates between 2006 and
2011. All values are reported as 2010 Turkish Liras (TL). As of January 2010, the TL to US dollar
exchange rate was 1.50 to 1.

3 Data Sources and Summary Statistics

We merge four firm- and employee-level datasets from the Entrepreneur Information System
(EIS) of the Turkish Ministry of Industry and Technology. (In addition, below, when dis-
cussing the aggregate implications of the subsidy program in Section 5, we apply information
from the World Input-Output Database, from Timmer et al., 2015, 2016.) Our firm-level
datasets include: (a) firm balance-sheet data, spanning 2006 to 2019; (b) data on subsidy
take-up rates, from 2012 to 2019; (c) the firm-to-firm production network, from 2006 to 2019;
and (d) linked employer-employee data, from 2012 to 2019. Since many of our balance-sheet
variables are recorded only for firms with at least 20 employees, our main analysis will be
restricted to these firms. In Appendices A.1 and A.2, we describe our dataset in greater de-
tail. We assess how closely aggregates based on our EIS data align with those in public-use
aggregate datasets in Appendix A.3.

While incredibly rich and detailed, there are two important limitations of these micro
data. First, the EIS data only cover firms and employees in the formal economy — i.e.,
those workers who are registered in the social security system — and additionally exclude
most firms in the Agricultural, Financial, and Public Sectors. As of 2017, approximately
34 percent of workers were informal (though, since formal-sector workers earn considerably
more than their counterparts in the informal sector, informal workers comprise a substan-
tially smaller share of the aggregate wage bill); see Figures 21 and 51 of Acar and Carpio
(2019). Compounding this limitation, the share of formal-sector workers varies consider-
ably by industry and region, with a greater share of informal workers in agriculture and in
the southeast of the country, and a greater share of formal workers in western provinces;
see Figures 24 and 25 of Acar and Carpio (2019). Thus, our data miss a substantial frac-
tion of economic activity, with the under-representation systematically varying with firms’

subsidy eligibility. A second limitation: With the exception of the number of workers, the



balance-sheet data we have access to are at the firm level and not at the establishment level.
(For subsidized firms, we do observe the location and industry of the establishment through
which the firm applied for the subsidy.) So, in interpreting firm-level relationships between
subsidization and firm-level activity, we have to be mindful that some firms may operate
multiple establishments with different levels of exposure to the subsidy program.

Both limitations can be overcome, albeit imperfectly. Regarding the first limitation, in
Appendix A.4 we construct estimates of informality by province and industry. We apply
these estimates of informality when computing aggregate trade or migration flows across
industry-subsidy region pairs — in Figures 2 and 3 in this section and in the calibration of our
Section 5 model — from the micro data. Regarding the second limitation, we demonstrate
that our evaluation of the subsidy’s impact on firm activity is robust to excluding firms with

establishments in multiple industry-province pairs.

Table 2: Descriptive Statistics: Firm-Level Balance-Sheet Variables

Percentile

N Mean SD 25 50 75 95 99
(1) Employment 1,039,766 87.13 347.74 24.00 34.50 62.50 268.50 926.50
(2) Wage-Bill (millions TL) 1,039,766  1.48 9.30 0.24 039 0.86 4.51 18.45
(3) Real Sales (millions TL) 1,039,760 26.76 336.41 1.35 3.75 11.36 65.05 318.07
(4) PPE Capital (millions 1,039,766 10.36 154.08 0.22 0.81 297 22.76 135.82

TL)

(5) Alog(PPE) 902,639 0.12 0.78 -0.15 -0.02 0.27 1.33 2.98

Notes: All values are reported as 2010 Turkish Liras (TL). The sample includes firms with at least
20 employees.

Table 2 presents summary statistics related to the firm balance-sheet data. Among the
firms in our sample, the median firm-year observation had 35 employees, with revenues of
3.8 million Turkish Lira (equivalent to approximately 2.5 million 2010 US dollars), and 800
thousand Turkish Lira in plant, property, and equipment (henceforth “PPE”) capital.

Second, we measure subsidy take-up rates in Table 3. We consider three separate mea-
sures of firm subsidization: the fraction of subsidized firms (rows 1 through 3), the average
investment tax credit ratio (rows 4 through 6), and the number of years for which the firm
receives social security support (rows 7 through 9). The third row describes observations of
those who were statutorily eligible to receive a subsidy: These are observations after 2012
where the firm belonged to a subsidized industry-province pair. According to this row, 14.4
percent of the observations could (feasibly, according to Law 2012/3305) receive a subsidy.
Among the 14.4 percent, 5.2 percent of observations correspond to a firm which had success-
fully applied for the subsidy (row 1). An even smaller fraction of firms, 2.5 percent of the

sample, has a closed subsidy certificate (row 2). Rows 4 through 6 consider investment tax

10



credit rates. The statutory investment tax credit rate ranges up to 50 percent for firms in the
sixth subsidy region (row 6).'®* However, both because many firms were ineligible to receive
a subsidy and because investment tax credits were less generous in the lowered-numbered
regions, the average investment tax credit rate that firms were eligible to receive is much
lower: 3.5 percent. Again, since not all eligible firms received a subsidy, the average invest-
ment tax credit received was even lower, at 1.7 percent. Finally, as with the investment tax
credit measure, our measure of employment subsidization — here, the number of years that

the Turkish government would defray — is also highly skewed (rows 7 through 9).

Table 3: Descriptive Statistics: Subsidy Take-up
Percentile
Mean  SD 90 95 99 Max
(1) Firms with either an open or closed 0.052 0.222 0 1 1 1

certificate
(2) Firms with closed certificate 0.025 0.155 0 0 1 1
(3) Eligible to Receive Subsidy 0.144 0.351 1 1 1 1
(4) Investment Tax Credit Ratio 0.017 0.078 0 0 04 06
(5) Investment Tax Credit Ratio, with 0.008 0.056 0 0 04 06
Closed Certificate
(6) Investment Tax Credit: Statutory 0.035 0.090 0.15 0.25 04 0.5
(7)  Social Security Employer 0.301 1.468 0 0 7 12
Premium—Years of Support Received
(8) Social Security Employer 0.143 1.042 0 0 7 12

Premium—Years of Support Received,
with Closed Certificate

(9) Social Security Employer Premium 0.599 1.649 2 5 7 10
Duration—Years of Support: Statutory

Notes: The sample includes firms with at least 20 employees. For firms not receiving a subsidy,
the Investment Tax Credit Ratio in the fourth row and the Social Security Employer Premium in
the seventh row is set equal to 0. For firms without a closed subsidy certificate, the Investment
Tax Credit Ratio in the fifth row and the Social Security Employer Premium in the eighth row
is set equal to 0. Our measures of statutory rates of subsidy generosity refer to those outside of
Organized Industrial Zones (see footnote 16). For this reason, the maximum value of the statutory
investment tax credit rate is less than the maximum value of the investment tax credit ratios
received. N=1,039,766.

Our third database measures information on firms’ domestic customers and suppliers.
According to Table 4, the median firm in our dataset had 9 suppliers and 6 customers.
Consistent with other studies of production networks (Bernard et al., 2019; Carvalho et al.,

2020), the degree distribution is highly skewed, somewhat more so for the distribution of the

18Regarding the numbers presented in rows 4 and 5, there were seven firms who received investment tax
credits greater than 60 percent. We
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number of customers than for the distribution of the number of suppliers. A small number
of firms have a disproportionate number of suppliers and (in particular) customers. There
are a substantial number of inter-firm relationships that traverse different subsidy regions.

Approximately 30 percent (= 6.0/19.8) of relationships occur across subsidy regions.

Table 4: Descriptive Statistics: Firm-to-Firm Production Network

Percentile
Mean SD 25 50 75 90 95 99
(1) Number of customers 198 699 1 6 18 45 76 202
(2) Number of suppliers 198 394 3 9 22 45 69 166
(3) Number of customers in the same 138 535 1 4 12 31 54 149

subsidy region

(4) Number of suppliers in the same subsidy  13.8 299 2 6 14 32 52 128
region

(5) Number of customers in the same 97 366 0 2 8 22 39 105
province

(6) Number of suppliers in the same province 9.7 205 1 4 10 23 36 &9

Notes: The sample includes firms with at least 20 employees. N=924,368.

Central to our analysis of the aggregate effects of the subsidy program are measures of
linkages across the six subsidy regions. In the remainder of this section, we depict these
linkages. In Figure 2, we report the trade flows across region pairs for each industry in our
sample. (This figure applies combinations of 2-digit NACE industries, in accordance with
the calibration of our Section 5 model.) The shading with each panel depicts the share of the
destination region’s purchases that are sourced from each of the six regions. In the aggregate,
58 percent of shipment value occurs within subsidy regions. However, downstream firms’
reliance on inputs sourced from other subsidy regions varies considerably: For downstream
firms located in Region 1, 76 percent of shipment value is sourced from suppliers located in
Region 1. For downstream firms located elsewhere, 38 percent of shipment value is sourced
from suppliers within the same subsidy region. Taken together, a substantial fraction of each
region’s purchases are sourced either within-region or from provinces in (the most developed)

Region 1.
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Figure 2: Intermediate Input Flows

Notes: Each panel displays, for a separate commodity, the share of the destination region purchases
that come from each source region. Regions are sorted from left to right and bottom to top. This
figure uses data from 2012. Within each panel, there are six rows and six columns. Region 1 is in
the leftmost column and bottom-most row in each figure; Region 6 is the rightmost column and
topmost row in each figure.

Figure 3 depicts labor flows across pairs of subsidy region-industry pairs. The shading
within each cell corresponds to the share of individuals in a particular source region-industry
pair who end up in each destination region-industry pair. The dark diagonal within this figure
indicates that workers tend to migrate across regions—industry pairs infrequently. Indeed,
19.4 percent of workers transition to a different destination industry region-pair, with 1.6

percent of workers switching regions from one year to the next.!”

19The former figure excludes individuals who are transitioning into or out of non-employment. The latter
figure is similar to the inter-state migration rate (1.5 percent) observed in the US (Kaplan and Schulhofer-
Wohl, 2012).

13

18, 1]
16, .8)
14, .6)
(2, .4)
[0, .2)



15, 1]
[.01, .5)
[.005, .01)

[.002, .005)
[.001, .002)
[.0005, .001)
[0, .0005)

Source Region-Industry Pair

Figure 3: Labor flows

Notes: This figure presents flows of workers across region-industry pairs, between 2012 and 2013.
Region-industry pairs are sorted by regions first, then by industries, with Region 1 and the first
industry (“Non-Employment”) listed in the leftmost column (and bottom row) and Region 6 and the
final industry (“Education”) listed in the rightmost column (and top row). Dashed lines demarcate
each of the six subsidy regions. The shading represents the share of 2012 individuals for a given
source region-industry pair who, in 2013, move to the destination region-industry pair.

To summarize, these descriptive statistics indicate that subsidization rates are skewed —
concentrated in certain industries and geographies — and that there are considerable trade

and migration linkages across the country’s six subsidy regions.

4 Direct and Indirect Microeconomic Effects

In this section, we examine the microeconomic impacts of the 2012 subsidy program. In
Section 4.1, we describe our empirical setup. We present the relationship between subsi-
dization and economic activity: at the industry-province level in Section 4.2 and at the firm
level in Section 4.3. Finally, in Section 4.4 we assess spillovers from subsidized firms to their

customers, to their suppliers, or to workers in their local labor market.
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4.1 Set-up

Our main empirical setup to detect direct effects is a difference-in-difference type regression:

Ypnt = 6pn + Bnt + Blspnt + Epnt - (1)

Here, vy,,: is some measure of economic activity in a given province-industry pair p-n
in year t. We will compare this measure of economic activity to the level of subsidization,
Spnt, at that given point in time. We use industry-province and industry-year fixed effects
to control for the overall scale of economic activity in the province-industry pair or for
macroeconomic shocks that differentially impact different types of industries.

In interpreting 3; as a causal estimator of the effect of the subsidy program on economic
activity, we face three challenges. First, it is possible that the industry-province pairs most
exposed to the subsidy program were growing relatively quickly (or relatively slowly) in the
years prior to the introduction of the subsidies. (Our Table 1 finding that heavily subsidized
regions, Regions 5 and 6, had relatively fast GDP per capita growth in the five years prior
to introduction of Law 2012/3305 lends credence to this concern.) A second challenge is
that not every firm eligible to receive subsidies actually applied. To the extent — when
comparing firms (or industry-province pairs) within the same industry and subsidy region
— firms more likely to select into the program would have grown exceptionally slowly absent
the new policy, OLS estimates of Equation 1 will lead us understate the policy’s impact on
economic activity. Third, and related, as we have discussed in Section 2, whatever measure
we apply for S, will imperfectly capture industry-province pairs’ exposure to subsidization.

In Section 4.2, we discuss our instrumental variables strategy to confront the second and
third of these three challenges. Regarding the first, we explore the issue of pre-trends with

an amended version of Equation 1, described by:

Ypnt — Ypn,2011 = Bnt + /Bpt + 61t§pn + 5pnt . (2)

The aim of this regression is to compare industry-province pairs’ pre-policy growth rates
to their post-2012 subsidization levels. Equation 2 differs from Equation 1 in four ways.
First, given that the aim of Equation 2 is to compare pre-policy growth rates with post-2012
subsidization — and not to compare contemporaneous subsidization and economic activity as
in Equation 1 — we replace Sp,; with §pn: the statutory investment tax credit rate available
post 2012 in province p and industry n. Second, the coefficients that we estimate (3; are

allowed to vary by year; this permits the construction of “event-study” plots. Third, given
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that gpn is a time-invariant measure, Equation 2 omits the industry-province fixed effects
that were present in Equation 1. Fourth, since we have modified our coefficient estimate (514

to vary by year, we include province-year fixed effects as well.
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Figure 4: Examination of pre-trends

Notes: Within each panel, we plot estimates of 81;. The dashed lines give 1.96-standard-error
confidence intervals, with standard errors clustered by province-year. The sample includes all
industry-province pairs for which there are at least 5 firms within the cell every year within the
sample period. The top row of panels weights cells according to average firm-count within the
sample period; the bottom row of panels weights province-industry pairs equally.

Figure 4 presents our estimates of ; with two alternate measures of activity: the log-
arithm of real sales (“revenues”) in the industry-province pair, and the logarithm of the
number of employed workers in the industry-province pair. In the top panels, we weight
province-industry pairs according to the average firm count within the sample period; in
the bottom row of panels, province-industry pairs are weighted equally. In three of the
four specifications, we cannot reject the null hypothesis that g;; = 0 for each year between
2006 and 2010. We can reject this null hypothesis in one of the four specifications — with
employment as the measure of economic activity and weighting by firm counts. Here, the
most heavily subsidized province-industry pairs had exceptionally quick employment growth
between 2006 and 2009 and exceptionally slow employment growth between 2009 and 2011.

Averaging over the two sub-periods, there is no significant difference in employment growth
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rates across industry-province pairs of different exposures to the subsidy program. In all four
specifications, economic activity is significantly higher at the end of our sample (relative to

2011) in province-industry pairs eligible for relatively generous subsidies.

4.2 Industry-Level Comparisons

Having examined the issue of pre-trends, we return to our baseline specification (Equation 1)
and compare contemporaneous measures of economic activity to measures of subsidization.

In columns (1) though (4) of Table 5, we present OLS estimates of the relationship
between revenues and subsidization. We consider two measures of subsidization: the average
investment tax credit rate received by firms in province p and industry n (columns 1 and 3),
as well as the fraction of firms with a closed subsidy certificate (columns 2 and 4). In all four
specifications, we find that subsidization significantly increases industry-province revenues.
A 5 percentage point increase in the average investment tax credit rate — approximately
equal to the end-of-sample difference in average investment tax credit rates between Region
6 and Region 1 — corresponds to a 6.2 percent (~ 1.235-0.05) increase in industry-province
level revenues (column 3).

Not all firms that are eligible for a subsidy actually apply: There is substantial hetero-
geneity in subsidy take-up rates both among firms within the same industry-province pair
and across industry-province pairs with identical levels of statutory eligibility and generos-
ity.2? To the extent that firms differ in their propensity to seek and successfully receive a
subsidy certificate, and that these differences are correlated with future economic success,
our OLS estimates may present a biased estimate of the effect of the subsidy program on
economic growth. Further, our explanatory variable measures exposure to subsidization with
some error. For these two reasons, we instrument firm (or industry-province) subsidy take-
up with measures of subsidy eligibility and generosity. For regressions with the investment
tax credit rates received by firms, we instrument by the statutory investment tax credit rate
available for firms in the province-industry. For regressions with the share of firms who have
received the subsidy as our measure of S,,;, we choose the dichotomous measure of whether

the province-industry pair was eligible to receive subsidies as our instrument.?!

20To give one example of the incomplete and heterogeneous subsidy take-up rates, consider Diyarbakir
and Batman — two provinces in the sixth subsidy region. These two provinces had, respectively, 22 percent
and 40 percent of their rubber and plastics manufacturing firms with a closed subsidy certificate by the end
of the sample.

21Conceivably, one could choose the statutory investment tax credit rate as an instrument for the share
of firms receiving a subsidy. Our results are robust to this alternate instrument choice.
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Table 5: Industry-Province Level Observations

Panel A: OLS Estimates (1) (2) (3) (4)
Investment Tax Credit 1.280%*** 1.235%**
Rate (0.181) (0.216)

kkk kKoK
Closed Certificate O{8?0299) 0('8?140 6)
N 238,206 238,206 237,747 237,747
Year FEs Yes Yes No No
Industryx Year FEs No No Yes Yes
R? 0.885 0.885 0.913 0.913
Panel B: IV Estimates (5) (6) (7) (8)
Investment Tax Credit 4.092%** 8.222%H*
Rate (0.915) (1.448)

kK
Closed Certificate 2('8?542) é(l);g)
N 238,206 212,008 237,747 211,457
Year FEs Yes Yes No No
Industryx Year FEs No No Yes Yes

First Stage
Statutory investment 0.068*** 0.082%*+*
tax credit rate (0.004) (0.007)

* kK koK
Eligible for subsidy? O(‘8'20401) 0(’8‘2030 0

Notes: This dependent variable equals log revenues for the province*NACE (4-digit)*year. All
specifications additionally include province-industry fixed effects. The “Closed Certificate” refers
to the fraction of firms within the industry-province pair with a “closed” subsidy certificate. The
Investment Tax Credit Rate is the average investment tax credit rate for the firms with a subsidy
license in the province*NACE pair in a year. Standard errors are clustered at the province level.

Columns (5) though (8) of Table 5 present our IV estimates. In general, our estimates
of the subsidy’s effect on province-industry revenues are larger, and somewhat less precisely
estimated. Among the explanations for these larger coefficient estimates, one possibility is
that the industry-provinces who had exceptionally high subsidy take-up rates — relative
to other industry-province with similar levels of eligibility and generosity — had relatively
low growth rates. Alternatively, the investment tax credit rates received could be an im-

perfect measure of exposure to the subsidy policy, with such measurement error leading to
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attenuation of the true effect of subsidization on industry activity.?23

So far, we have demonstrated that the 2012 policy led to increased economic activity
in the most heavily subsidized industry-province pairs. These industry-level relationships
reflect the direct firm-level impact of the subsidies along with spillovers that exist among
firms in the same province and spillovers among firms across provinces. In Sections 4.3 and
4.4, we apply our firm-level balance-sheet and production data to unpack the industry-level

impacts uncovered in this section.

4.3 Direct Effects on Subsidized Firms

In this section, we examine the direct effect of the subsidy scheme on firms’ revenues, em-
ployment, and productivity.

We consider regressions of the form:

Ype = Bf+ But + 1Sk + 5t (3)

Here, y is a measure of firm-level activity in year ¢. We regress this variable against
a measure of firm subsidization in year t (Sy;), industry-year fixed effects (5,,;), and firm
fixed effects ;. In certain specifications, we replace industry-year fixed effects with year

fixed effects.?* Since we employ firm fixed effects, and since firms’ eligibility experiences a

22Tn their analysis of the UK Regional Selective Assistant Program’s effect on manufacturing employment,
Criscuolo et al. (2019) report similar discrepancies between OLS and IV regression results, with IV estimates
exceeding OLS estimates by a factor of 7; see their table 4. However, there are at least two relevant differences
between the approaches in our papers. In Criscuolo et al. (2019), subsidization varies according to geography,
not geography-by-industry as in our paper. Further, the instrument in Criscuolo et al. (2019) exploits
plausibly exogenous changes in subsidy rules as an instrument for regions’ eligibility for subsidization. For
these reasons, our explanations for the differences between OLS and IV estimates will differ from those in
Criscuolo et al. (2019).

23In Appendix D, we demonstrate that our results are robust to weighting province-industry pairs by
the number of firms in the sample, to controlling for Syrian-refugee population share (at the province by
year level), and to the inclusion of province-by-industry fixed effects. We also present estimates of Equation
1 with two alternate measures of economic activity: total employment and the number of firms. We find
that a 5 percentage point increase in the investment tax credit rate leads to a 19 percent increase in the
number of firms (column 7 of Table 26). As with Table 5, our IV estimates are both less precisely estimated
and imply a higher impact of subsidization. In contrast to our results with revenues and firm counts,
our estimates of the relationship between industry-province employment and subsidization are somewhat
sensitive to the specification we apply. Although most specifications yield a positive relationship between
the two variables, our IV regressions with year fixed effects (and without yearxindustry fixed effects) imply
a negative relationship between employment and subsidization.

24Tn Appendix D, we consider regressions in which we replace firm fixed effects with industry-province
fixed effects and balance-sheet variables. The results are similar to those presented in Tables 6, 7, and 8
below.

Second, we re-estimate Equation 3 with three additional variables: the firm’s wage-bill, their real invest-
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one-time shift in 2012, our sample includes only firms who were present both before and after
2012. As with our industry-level regressions, in certain specifications we instrument firms’
received subsidies with variables measuring the statutory subsidy rates firms are eligible to

receive.

Table 6: The Impact of the Subsidy Program on Firm Revenues
OLS

(1) (2) (3) (4) (5)

Investment Tax Credit  0.879*** (.807***

Rate (0.072) (0.065)

Inv. Tax Credit Rate 1.033%**  (0.984***

+ Closed Certificate (0.077)  (0.078)

Closed Certificate 0.337*
(0.030)

N 919,931 919,931 901,332 901,332 901,332

Year FEs Yes No Yes No No

Yearx Industry FEs No Yes No Yes Yes

R? 0.832 0.836 0.834 0.839 0.839

IV

(6) (7) (8) (9) (10)
Investment Tax Credit 2.687*** 3.254***

Rate (0.487) (0.604)
Inv. Tax Credit Rate 4.061%FF*  5.370%***
+ Closed Certificate (0.882)  (1.335)
Closed Certificate 2.989™%
(1.755)
N 881,484 881,088 862,809 862,407 862,408
Year FEs Yes No Yes No No
Yearx Industry FEs No Yes No Yes Yes
First Stage
Statutory investment 0.140%F% (0.132%*F*  (0.087**F* 0.077**F*
tax credit rate (0.010)  (0.019)  (0.009)  (0.015)
%
Eligible for Subsidy? (()6902155)

Notes: The dependent variable is log revenues at the firm-year level. All regressions include firm
fixed effects. Standard errors are clustered at the province level.

ment, and the wage-bill per worker. Expenditures on labor are increasing in subsidization levels. In contrast,
the sign of the relationship between subsidization and investment — when instrumented with statutory sub-
sidy eligibility and generosity — depends on the precise specification we apply. The relationship between the
average wage and subsidization is insignificant in OLS specifications, negative in certain IV specifications,
and positive in other IV specifications. The ambiguous results for investment are likely due to the lumpy
nature of capital investment, while those for the average wages per employee are consistent with our findings
in Section 5.

Finally, we demonstrate that our main conclusions are unchanged with an alternate measure of subsidiza-
tion for S¢;: the number of years for which the firm is relieved from making social security contributions.
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Table 6 presents the relationship between subsidization and firm revenues. Overall, more
generous subsidization leads to greater revenues. Comparing the first four columns — or
the sixth through ninth columns — the relationship for firm revenues and subsidization is
stronger for firms with “closed” subsidy certificates. These are the firms who have com-
pleted the subsidized investment, and who are able to receive the complete suite of subsidies
from the Turkish government. Furthermore, consistent with our industry level-regressions,
comparisons of the first five and final five columns indicate that IV specifications lead to a
stronger estimated relationship between subsidies and revenues.?® The results from our pre-
ferred specification (column 7) indicate that a 5 percentage point increase in the investment
tax credit rate — again, approximately equal to the difference, in 2019, in average subsidy
levels between Region 6 and Region 1 — corresponds to a 16.2 log point (& 3.254 - 0.05)
increase in revenues.

Table 7 presents corresponding results for employment. Here, too, subsidies lead to
increased economic activity, both in the OLS and IV estimations. As with the estimates in
Table 6 (and Table 8, below), the estimates of the relationship between subsidization and
economic activity are larger when the firm’s subsidy certificate is “closed” (compare columns
1, 2, 6, and 7 to columns 3, 4, 8 and 9). This accords with the timing at which subsidies
are received: First firms submit an application, then they begin an investment project when
their certificate is “open”, and only then receive the full suite of subsidies. According to
column 7 of this table, a 5 percentage point increase in investment tax credits received leads
to a 8.7 log point increase in firm employment.

Finally, Table 8 records the effect of the investment subsidies on firms’ total factor pro-
ductivity.?® According to our IV specifications, a 5 percentage point increase in investment
tax credit ratios leads to a 3.3 log point increase in TFP (column 7 of Table 8). There
are a number of possible mechanisms through which the subsidies may increase firm-level
TFP. First, subsidization entails a direct reduction in the effective rental price of capital
and wage rate that subsidized firms pay. Thus, the subsidy program led to a reduction in
firms’ marginal cost of production. Since our measure of TFP is a residual of firms’ revenues
and their unit input costs, the subsidy program may have led to an increase in measured

productivity (revenue productivity, “TFPR”, in the nomenclature of Foster et al. (2008))

25For firms that operate in multiple industry-province pairs, we apply the following procedure to define
the instrument. For firms which receive a subsidy, we define the instrument based on the statutory rate
in the industry-province pair of the firm’s application. For firms which do not receive a subsidy, we define
the statutory rate in the industry-province pair of the firm’s headquarters. In Appendix D, we demonstrate
that out firm-level regressions are similar for the subsample of firms who have all of their establishments in
a single industry-province pair.

26We estimate TFP for each 2-digit NACE industry, using the estimator developed by Ackerberg et al.
(2015). Appendix C describes our specification in greater detail, then presents the estimated
production function parameters.
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Table 7: The Impact of the Subsidy Program on Firm Employment
OLS

(1) (2) (3) (4) (5)

Investment Tax Credit  1.061*** 1.005***

Rate (0.088) (0.080)

Inv. Tax Credit Rate 1.311%*%*  1.260***

+ Closed Certificate (0.090)  (0.087)

Closed Certificate 0.448™
(0.032)

N 924,368 924,368 905,146 905146 905,146

Year FEs Yes No Yes No No

Yearx Industry FEs No Yes No Yes Yes

R? 0.850 0.855 0.853 0.858 0.858

v
(6) (7) (8) (9) (10)

Investment Tax Credit  1.561***  1.746%**

Rate (0.427) (0.587)
Inv. Tax Credit Rate 2.320%** 2,996+ **
+ Closed Certificate (0.689)  (0.999)
Closed Certificate 21047
(0.879)
N 885,997 885,617 866,693 866,303 866,304
Year FEs Yes No Yes No No
Yearx Industry FEs No Yes No Yes Yes
First Stage
Statutory investment 0.142%F% (0.135%F*  (0.088*** (.079***
tax credit rate (0.010) (0.019) (0.009) (0.015)
*
Eligible for Subsidy? (00'902165)

Notes: The dependent variable is log (Employment) at the firm-year level. All regressions include
firm fixed effects. Standard errors are clustered at the province level.

even without altering their true efficiency in measuring inputs into outputs.?” A second
possibility, (un-modeled) frictions — to capital or labor markets — have been leading to ineffi-
cient scales of production, especially in the southeast of the country. To the extent that the
subsidy program relaxed credit constraints, they may have increased firm efficiency. While
understanding the precise mechanism through which the subsidies increase firm productivity

is necessary to address many interesting economic questions, it is less salient for the purposes

2TFoster et al. (2008) contrast TFPR with “technical efficiency.” The latter characterizes the rate at
which firms transform physical inputs into physical outputs. The former relates firms’ ability to transform
expenditures on inputs into revenues. Differing productivity measures may be more or less salient, depending
on the context and question at hand. In terms of understanding the differential welfare impacts of the subsidy
program, a task we turn to in Section 5, TFPR provides the relevant measure of productivity.
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of evaluating the impact of the subsidy program on regional wage inequality.

Table 8: The Impact of the Subsidy Program on Firm TFP

OLS

(1) (2) (3) (4) (5)
Investment Tax Credit  -0.022  -0.045**
Rate (0.024)  (0.022)
Inv. Tax Credit Rate -0.013 -0.034
+ Closed Certificate (0.040)  (0.035)
Closed Certificate (_(? (;)11 ??)
N 860,210 860,210 842,918 842,918 842,918
Year FEs Yes No Yes No No
Yearx Industry FEs No Yes No Yes Yes
R? 0.618 0.631 0.623 0.635 0.635

v

©) ) S) © (10
Investment Tax Credit  0.979%** (0.657***
Rate (0.170)  (0.2235)
Inv. Tax Credit Rate 1.542%*%  1.101%+*
+ Closed Certificate (0.271)  (0.434)
Closed Certificate (838;
N 824,585 824,199 807,204 806,805 806,806
Year FEs Yes No Yes No No
Yearx Industry FEs No Yes No Yes Yes

First Stage
Statutory investment 0.142%** (0.135***  (0.089*** (.079***
tax credit rate (0.010)  (0.019)  (0.009)  (0.015)
*

Eligible for Subsidy? (00'902166)

Notes: The dependent variable is log(TFP) at the firm-year level, estimated using Ackerberg et al.
(2015). All regressions include firm fixed effects. Standard errors are clustered at the province
level.

4.4 Indirect Effects via the Production Network and Local Labor
Markets

In this section, we examine spillovers in the effects of the subsidy program along input-
output relationships and within firms’ local labor markets. There are two purposes of this
section. First, we are inherently interested in documenting how the subsidies spill over to
the customers or suppliers of subsidized firms. Second, in the calibration of our general

equilibrium model in the following section, a key input will be the impact of subsidization
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on productivity. To the extent that (i) firms’ own subsidization status is correlated with their
suppliers” and customers’ subsidization, and that (ii) counterparties’ subsidization leads to
higher TFP, our Table 8 estimates from the previous section would suffer from omitted
variable bias. For a similar reason, we include an additional control for the wages in the
firms’ local labor market. The average wage rate paid by firms in a given industry-province
pair may respond to the share of firms receiving a subsidy, and may affect individual firms’
total factor productivity.

We amend the regression specifications from Equation 3 to include information on the

share of the firm’s customers or suppliers who have received a subsidy:

Ygr = Bf+ﬁnt+ﬁlsft+ﬁ2'wnpt (4)

upstream downstream
+Bupsi9ﬁft + ﬁdownsf—w,t + Ert -

In Equation 4, ys refers to a firm-year level activity measure (either log revenues, log

employment, log investment, or TFP), sgp_itfream equals the share of firm f’s intermediate input

expenditures that are sourced from subsidized firms, sgg‘”}“tream equals the share of firm f’s
intermediate input sales that are sold to subsidized firms, and wy,; equals the average daily
wage in firm f’s local labor market (i.e., the average wage paid by firms in industry n and
province p in year t). In addition, we include province-industry fixed effects and controls for
firm activity as of 2012. In certain specifications, we include firm fixed effects.

Tables 9 and 10 present our estimates of Equation 4. First, controlling for suppliers’ and
customers’ subsidization and wages in the firms’ local labor market yields similar estimates
of the productivity gains from subsidization (compare the estimates in columns 7 and 8
of Table 10 to those in columns 6 and 7 of Table 8). Second, firms with more subsidized
customers have higher revenues, employment, and investment. The relationship between
firms’ TFP and the fraction of their customers who are subsidized is not statistically sig-
nificant. Third, the relationship between the share of a firm’s suppliers who are subsidized
and their economic activity is sensitive to the activity measure, with revenues and measured
productivity yielding a positive estimated relationship and investment yielding a negative
relationship.?® According to our IV estimates, a 5 percentage point increase in the fraction
of a firm’s suppliers and customers who are subsidized implies an increase in revenues of 0.7
percent, an increase in employment of 0.6 percent, and marginal changes in investment and

marginal costs.?

28Canonical models of input-output linkages, including Acemoglu et al. (2012), predict that decreases in
a firm’s marginal costs (e.g., through subsidization of inputs) will reduce the marginal costs of the firm’s
customers, but not their suppliers. This is consistent with the results in columns (7) and (8).

29To compute these numbers, multiply the 0.05 with the sum of 8; and f, using the even-numbered
columns. For instance, to compute the employment effect, take the numbers from column (4) of Table 10:
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Table 9: The Impact of the Subsidy Program on Firm Activity: OLS Estimates
Dependent Variable Revenues Employment

(1) (2) (3) (4)
Investment Tax Credit — 0.698™*  0.638%**  0.958™*  (.930%**

Rate (0.041)  (0.035) (0.083)  (0.092)
Weight of subsidized 0.100%**  0.065™*** 0.115%**  (.098%**
firms in total sales (0.013) (0.012) (0.012) (0.011)
Weight of subsidized 0.104*%**  0.107*** 0.030 0.020
firms in total purchases (0.015) (0.014) (0.020) (0.017)
Log daily wage 0.055%**  (0.034*** 0.002 0.012*

(0.012) (0.010) (0.007) (0.007)
N 841,453 841,453 842 514 842,514
Year FEs Yes No Yes No
Yearx Industry FEs No Yes No Yes
R? 0.850 0.854 0.875 0.879
Dependent Variable Investment TFP

() (6) (7) (8)

Investment Tax Credit 0.394%#%  (.357#H* -0.085%H% (0. 115%**
Rate (0.060) (0.052) (0.030) (0.028)
Weight of subsidized 0.030%**%  0.024%+* 0.001 -0.007
firms in total sales (0.009) (0.009) (0.007) (0.007)
Weight of subsidized -0.022%F  -0.053*** 0.053***  0.040%**
firms in total purchases (0.010) (0.010) (0.011) (0.012)
Log daily wage 0.012 0.004 -0.014* -0.008

(0.013)  (0.008) (0.007)  (0.006)
N 750,737 750,737 791,523 791,523
Year FEs Yes No Yes No
Year x Industry FEs No Yes No Yes
R? 0.323 0.335 0.643 0.654

Notes: All regressions include firm fixed effects. Standard errors are clustered at the province level.

0.5 percent (= 5 - (0.097 + 0.020)).
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5 Aggregate Implications

In this section, we examine the aggregate implications of the 2012 subsidy program. We focus
on the impact of the reforms on regional real wage inequality. There are, indeed, other metrics
to evaluate the effectiveness of the subsidy reforms: the costs of these subsidies, whether the
reforms increased aggregate economic activity relative to these costs, and whether the reforms
reduced overall wage inequality (including wage inequality within regions). However, as we
have discussed earlier, a primary goal of the 2012 policy was to reduce the gap between the
relatively low-wage southeast and the rest of the country, and so this is our primary object
of interest.3°

In this section, we review and calibrate the model of Caliendo et al. (2019). This is
a dynamic general equilibrium model with trade and migration across regions. Despite
the large state space — with many industries and multiple regions—Caliendo et al. (2019)
present a method (which they call “dynamic hat algebra”) allowing one to measure the
effects of exogenous policy changes on migration, wages, welfare, and other economic objects
of interest. In addition to its tractability, the Caliendo et al. (2019) model is ideally suited to
appraise the short-run and long-run spatial spillovers resulting from increased subsidization
concentrated in the eastern provinces of the country. Even if — as we have documented
in the previous section — the subsidy program spurred investment in targeted regions,
domestic trade flows and migration may blunt the policy’s impact on inter-regional real wage
inequality. A dynamic general equilibrium model is necessary to quantify the importance of

these countervailing forces.

5.1 Overview

The model features firms and households, each residing in a given region and tied to a
particular industry. Households supply their labor and use their labor earnings to consume;
they may also abstain from working. Households neither borrow nor save. Each period,
households decide how much of each industry’s product to consume and whether to migrate
to a different industry-region pair. Firms produce using labor, structures (tied to the region
in which the firm resides), and material inputs. Firms’ output are sold to consumers and to
firms in other provinces. Both migration and flows of intermediate goods across industries
and geographies are costly: Households face a utility cost of switching the industry and
region in which they are employed. Shipments of intermediate goods across regions are

subject to iceberg trade costs. Finally, a third class of economic agents, rentiers, receive

30Gaubert et al. (2021) discuss the motivations for place-based redistributive policies. Broadly, there are
two classes of motivations: improving the equity-efficiency trade-offs involved in place-blind redistributive
policies, and a per se societal goal for limiting poverty within distressed areas.
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rental income from structures and use this income to consume. Appendix E delineates the
model in much greater detail, spelling out household preferences, firm production functions,
market-clearing conditions, and the equilibrium definition.

These model ingredients allow one to explore the different channels through which subsi-
dies may dissipate across geographies or industries. First, subsidization of firms in a partic-
ular region will lead to in-migration from unsubsidized regions, partially offsetting the real
wage gains from the subsidy-induced increase in labor demand. Second, input-output link-
ages imply that shocks increase factor demands in both the directly affected industry-region
pair and in industry-regions that are upstream or downstream of the subsidized firms. Third,
subsidization pushes up rental prices in the affected region. To the extent that structures
are owned by rentiers located elsewhere in the country, subsidies targeting one region will
increase income — and, as a result, consumption, labor demand, and real wages — elsewhere

in the country.

5.2 Calibration

We use this model to understand the impact of the 2012 subsidy program. In particular, we
solve for the “baseline” model economy — with the observed subsidy program in place — and
compare it to a “counterfactual” economy in which investment subsidies were not increased.
Table 11 summarizes the moments and data sources necessary to compute the “baseline”
and “counterfactual” economies. Critically, however, Caliendo et al. (2019)’s “dynamic hat
algebra” method circumvents the need to pin down (i) the productivity level of the industry-
region pair at each point in time, (ii) the utility costs of switching industries and regions,
and (iii) the iceberg trade costs of trading goods across regions.

We do not model the costs associated with the subsidy program. To the extent that
the introduction of new subsidies prompts the national government to raise taxes, borrow,
or reduce government expenditures, there will be countervailing effects relative to the ones
reported here. So long as these countervailing effects manifest uniformly across geographies
(e.g., the prompted tax increases are neither location- nor industry-specific), our results on
regional inequality will be unaffected by modeling the policy-related costs.

Of particular importance for our calibration is the direct impact of the subsidy program
on productivity within each subsidy region and industry at each point in time from 2012

onward. We pursue two complementary strategies to infer this critical set of parameters.
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Table 11: Overview of Calibration

Moment Data Source and Description
Avg. share of firms with closed certificates,
(1) Subsidy Take-up and generosity or

Investment tax credits received

2) firm productivity of Table 5

(3) Trade flows across regions and industries  See Figure 2

(4) Labor flows across regions and industries  See Figure 3

(5) Labor costs, value added, and gross Turkish National Input-Output Tables from
output by industry and region the World Input-Output Database

(6) Consumption preference shares by Turkish National Input-Output Tables from
industry and region the World Input-Output Database

Materials purchases by upstream
(7) industry xdownstream

i o i h Id T - D
industry xdestination region the World Input-Output Database

Direct productivity effect of subsidy on Column 8 of Table 10, or Columns 3 and 11

Turkish National Input-Output Tables from

Notes: This table gives a brief description of the data series used to calibrate the Caliendo et al.
(2019) model. For additional detail, see Appendix E.2.

Relating Subsidy Take-up to Productivity

Within the context of our model, we view the reforms as leading to a reduction in the per
unit cost of hiring labor or renting capital that subsidized firms pay. These lower input
costs are equivalent, in the Caliendo et al. (2019) model, as a decrease in subsidized firms’
marginal costs or, equivalently, an increase in their total factor productivity. In our primary
approach to calibrate the direct impact of the subsidy program, we combine information on
subsidy take-up rates and the relationship between subsidization and firm productivity to
identify how much the 2012 subsidy program increased productivity in each region-industry
pair. While our regressions in Section 4 focused on investment tax credits as the measure of
firm subsidization, we emphasize that subsidies to capital investment and hiring labor are

bundled with one another and so the subsidy program applies both to capital and labor.3!

310ne key abstraction of our model: firms’ input choices in the Caliendo et al. (2019) model are static.
In practice, firms make dynamic capital investment decisions. Kleinman et al. (2021) extend the Caliendo
et al. (2019) model in studying dynamic capital investment within multi-region, multi-industry models with
trade and migration linkages. Suppose we amended our analysis to allow some portion of land and structures
to be fixed, and some portion that can be augmented via costly investment. We hypothesize that, in this
amended model, the reforms would lead to greater increases in labor demand in the targeted regions, and
greater migration and real wage impacts than what we report here.
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Figure 5: Investment Subsidies

Notes: The plot gives the employment-weighted average investment tax credit rates for each region
and year. See Appendix Figure D.3 for investment tax credit subsidy levels by industry and region
in 2019.

32 The time series

Figure 5 presents the time path of investment subsidies by region.
within the plot give the product of subsidy take-up rates multiplied by investment tax
credits for firms successfully applying for the credit. From 2012 on through the remainder
of our sample, statutory subsidy generosity is constant. Instead, the fraction of firms who
received investment tax credits increased from 2012 to 2016, with these increases decelerating
in the final couple years of our sample. Regions 5 and 6 benefited the most from the subsidy

33,34

program, with Regions 1, 2, and 3 receiving the lowest levels of subsidization. To infer

32Tn our calibration, we assign the productivity increases in a region-industry pair on the basis of averages
within the cell, abstracting from the substantial heterogeneity which exists in subsidy take-up rates (and
productivity gains from subsidies) within industry-region pairs. (Moreover, these within-industry xregion
differences exist partly on the basis of observable firm characteristics. For example, firms with more employees
are more likely to successfully apply for a subsidy.) While interesting, these differences are not of first order-
importance for our analysis of regional income inequality.

33In Appendix D.3, we supplement Figure 5 with two additional figures. First, we plot average investment
tax credits received by industry and subsidy region at the end of our sample period. According to this
figure, subsidization was greatest in construction (NACE=Db), transportation manufacturing (NACE=c29,
¢30), sewage, waste collection and waste management (NACE=e37, €38, €39), with subsidization uniformly
higher in Regions 5 and 6 relative to Regions 1 and 2. Second, we plot average investment tax credits received
among firms in the formal economy. (Figure 5 presents a weighted average of subsidization in the informal
economy — firms who were ineligible to receive subsidies — and that in the formal economy.) There our
measures of subsidization are greater by a factor of two to three, with the biggest discrepancy in Region 6
(a region in which informal-sector firms are over-represented).

34Region 6’s employment in construction, manufacturing, waste collection and waste management is
substantially lower than in other industries. As a result, the average investment tax credits received in
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the direct productivity impact of the subsidy program, we multiply these time series by 0.647
(see column 8 of Table 10) — the incremental productivity gain from the investment tax

credit.3%:36

Matching Observed Revenues Growth to That in Our Calibrated Model

One concern, when applying our Section 4.4 estimates on the impact of subsidization on firm-
level TF'P to our model, is that there are potentially spillovers across treated and untreated
firms, leading us to violate the “stable unit treatment value assumption” (SUTVA) (Angrist
et al., 1996). We directly control for subsidization of the firms’ customers or suppliers, to
potentially account for TFP spillovers across firms sharing production links, and average
wages in the firm’s province-year-industry, to account for the possibility that the subsidy
bid up wages in the firms’ local labor market (and thus lowered the firm’s TFP.) While the
inclusion of these controls mitigate these SUTVA-related concerns, it is possible that there
are other unobserved spillovers that we are not able to control for.

As an alternate strategy to estimate the direct productivity impact of the subsidy pro-
gram, we consider an “indirect inference” approach. We regress (i) industry-region level
revenues against subsidy measures in our data; and (ii) industry-region level revenues and
subsidy measures in our model. From (i) and (ii) each, we have a single regression coefficient.
We choose calibrated value of the “productivity gain from subsidization” to exactly match
(i) and (ii).

In more detail, to perform our moment-matching exercise, we consider regressions of the

form:

Region 6 is similar to that in Region 5, despite substantially greater statutory rates in Region 6.

350ur counterfactual exercises require, as inputs, expected values for TFP trajectories beyond the end
of our sample period. We assume that in years after 2019 the subsidy levels (and, consequently, the direct
productivity impacts of the subsidy program) are equal to their 2019 values.

36 Absent in our calibration are any direct TFP spillovers across firms via input-output linkages, spillovers
which are explored in Bazzi et al. (2017). In our analysis, TFP increases for subsidized firms. These subsidies
then lower marginal costs — through lower materials prices — for those downstream of the subsidized firms,
and increase demand for those that are upstream. But these subsidies do not increase, in our model, TFP of
unsubsidized firms. Including these spillovers in our analysis will magnify the overall impact of the subsidies
on aggregate real wages, but will (depending on how they are modeled) have an ambiguous impact on regional
inequality. Since a large fraction of domestic trade flows occurs across subsidy regions, TFP gains that occur
via spillovers may benefit both heavily subsidized and less subsidized regions.

We also exclude the related possibility of firm TFP increasing in the density of activity. Existing work
(e.g., Greenstone et al., 2010; Fajgelbaum et al., 2019) highlights these spillovers as a potential rationale
for place-based policies. Because we find that the subsidy program induced a reallocation of activity from
Regions 1 and 2 to Regions 5 and 6, by doing so, we are understating impacts of the subsidies on real wage
inequality.
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Yrnt = 57“11 + ﬂrt + ﬁlsrnt + Ernt - (5)

Here, r denotes a subsidy region, n denotes a 2-digit industry (or a combination of 2-digit
industries),*” and ¢ denotes a year. Furthermore, y,,,; measures either log revenues in region
r, industry n, and year ¢, or the counterfactual impact of the subsidy program on industry n,
region r, and time ¢ revenues. In different regression specifications, we use different subsidy
measures (either average investment tax credits received or statutory investment tax credit
rates) and either weight observations according to the number of firms in the industry-region
pair or weight all observations equally.>®

In Table 12, we present our estimates of Equation 5. Panel A presents results from
industry-level data. In all specifications, subsidization is associated with higher revenues.
According to column 3, which we will consider our preferred specification, a 10 percent
increase in investment tax credits received is associated with a 34.9 percent increase in
revenues in the region-industry pair.

Panel B presents counterfactual impacts from our model, in which we feed in exogenous
productivity changes in industry-region pairs to be proportional to investment tax credits
received in the industry-province pair. We choose the constant of proportionality so that
the impact of subsidization on revenues — according to the specification given in column 3
of Table 12 — exactly matches what we observed in panel A (in column 3).3° To match the
industry-geography level revenue gains from subsidization — i.e., to match columns 3 and
11 in Table 12 — we require that a 1 percent increase in the investment tax credits received
leads to a 3.90 percent increase in firm-level TFP (as opposed to the 0.65 percent increase

that we discussed in the previous subsection).

37See Appendix E.3 for the list of industries.

38Tn Appendix D.3, we consider an alternate set of regressions, using provinces and 2-digit industries as
opposed to regions or a combination of 2-digit industries, as our unit of observation.

39We assume that agents did not anticipate, in 2011 or before, the subsidy program being enacted in 2012.
As a result, the counterfactual impact of the subsidy program on revenues were 0 for ¢t = {2006, ...,2011}.
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Table 12: Estimates of Equation 5

Panel A: Data (1) (2) (3) (4) (5) (6) (7) (8)
Investment Tax  3.355%** 3.493*** 1.410%* 1.611%*

Credit Rate (0.305) (0.508) (0.583) (0.657)

Statutory Inv. 0.364** 1.006%** 0.174 1.053%%*
Tax Credit Rate (0.124) (0.131) (0.108) (0.205)
Weight . Yes Yes Yes Yes No No No No
Observations?

Year FEs Yes Yes No No Yes Yes No No
IF{E;ISUYX Year No No Yes Yes No No Yes Yes
N 3,660 3,660 3,660 3,660 3,660 3,660 3,660 3,660
R? 0.987 0.987 0.996 0.996 0.950 0.950 0.975 0.975
Panel B:

Counterfactual (9) (10) (11) (12) (13) (14) (15) (16)
Investment Tax  2.093** 3.492%** 2.263%** 2.670***

Credit Rate (0.754) (0.472) (0.471) (0.438)

Statutory Inv. 0.114 0.533%* 0.325%* 0.6517#+*
Tax Credit Rate (0.154) (0.174) (0.119) (0.118)
Weight . Yes Yes Yes Yes No No No No
Observations?

Year FEs Yes Yes No No Yes Yes No No
gl]g:lstryx Year No No Yes Yes No No Yes Yes
N 3,660 3,660 3,660 3,660 3,660 3,660 3,660 3,660
R? 0.762 0.703 0.817 0.735 0.75 0.588 0.809 0.682

Notes: All regressions additionally include region-industry fixed effects. Standard errors are clus-
tered at the region level.

5.3 Aggregate Impacts on Employment and Real Wages

In this section, we report the results from our calibrated model. We begin with the “indirect-
inference” approach to calibrate the relationship between subsidization and firm productivity.
We then apply our Section 4.4 regressions to calibrate the impacts of the 2012 subsidy
program on productivity for each industry-region pair at each point in time. The section

closes with a brief description of additional sensitivity analyses.

Calibration Based on Matching Industry-Regions Pairs’ Revenue Growth

Our first set of results assesses the effect of the subsidy program on migration and em-
ployment by region. Figure 6 displays the model-implied labor force in each region in our

baseline calibration relative to a calibration in which the subsidy program had not been
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enacted. According to this figure, the subsidy program is responsible for a 14.0 percent
increase in the population of Region 6, a 14.9 percent increase in the population of Region
5, a 4.0 percent population decline in Region 1, and a 3.1 percent population decline in
Region 2. Most of these changes in population by region occur by 2020, eight years after the
introduction of the investment subsidy scheme. However, net migration continues well into
the late 2020s. In the right panel, we plot employment by subsidy region. Across all regions,
the subsidy program increased the returns to work relative to non-employment, leading to
higher employment-to-population ratios throughout the country, but especially in Regions
5 and 6. Employment increased by 17.0 percent in Region 6, 17.9 percent in Region 5; it
decreased by 0.5 percent in Region 2 and 1.6 percent in Region 1.

Population Employment

2010 2015 2020 2025 2030 2035 2010 2015 2020 2025 2030 2035
Year Year

Region 1 == == == = Region 2 Region 3 === =—— Region4 ======= Region 5 Region 6

Figure 6: Migration and Employment Effects of the 2012 Subsidy Program

Notes: This figure presents, according to the benchmark calibration, the employment and migration
effects effect of the subsidy reforms. The left panel describes the trajectory of population in each
subsidy region relative to a counterfactual economy without the subsidy reforms. The right panel
describes the employment in each region relative to a counterfactual economy without the subsidy
reforms.

Our second set of results considers the impact of the subsidies on real wages in each
subsidy region. In the top left panel of Figure 7, we present the results for the benchmark
calibration, with domestic input-output linkages, migration, and structures. The 2012 sub-
sidy scheme increased wages most in Regions 5 and 6 (the most heavily subsidized regions)
and the least in Regions 1 and 2. Eight years into the subsidy program, at the beginning of
2020, real wages increased by 13.7 percent in Region 1, 6.8 percent in Region 6. Thus, as
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of the beginning of 2020, we surmise that regional wage inequality declined by 6.8 percent
as a result of the subsidy program. This inequality reduction dissipates in subsequent years,
as the investment subsidies slow down the (already occurring) migration from southeastern
to western Turkey. As of 2026, we forecast that the investment subsidies will have reduced

regional inequality by only 4.9 percent. We forecast an even smaller decline, of 3.6 percent,
by 2036.
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Figure 7: Real Wage Effects of the 2012 Subsidy Program

Notes: Each of the four panels display real wage trajectories for a separate model calibration.
Real wages within each region are averages among employed individuals, using baseline industries
employment to weight within each region. Compared to the top left panel, in the top right panel,
our calibration imposes that workers may not migrate across subsidy regions (they may still move
across industries within their regions). In the bottom left panel, we additionally impose that there
are no material goods purchases across subsidy regions (input-output linkages still exist within
regions). Finally, in the bottom right panel, we set the structures’ share in value added to be equal
to 0. See Figure 1 or Appendix E.3 for the lists of provinces within each of the six subsidy regions.

With the aim of understanding why the policy had such modest impacts on real wages,

we consider three additional calibrations of our model. In these three calibrations, we pro-
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gressively restrict channels through which subsidies in one region may spill over to others.
In our second calibration (labeled “No Migration” in Figure 7), we restrict migration across
provinces. In the third (labeled “No Migration, Autarky”), we additionally restrict inter-
regional trade flows. In the fourth and final calibration (labeled “No Migration, Autarky, No
Structures” ), we parameterize firms’ production functions so that the cost share of structures
in value added is equal to 0, thereby eliminating rents earned by absentee rentiers. Each of
the alternate calibrations is to highlight the importance of trade, migration, and capital rent
spillovers in shaping the policy’s ability to reduce regional inequality.

Comparing the top two panels of Figure 7 highlights the role of migration: In the top
right panel, we consider an alternate calibration in which individuals are allowed to switch
industries but not regions. Here, our calibrated model suggests that the investment subsidies
will have reduced Region 6 versus Region 1 real wage inequality by 13.1 percent as of 2020,
13.4 percent as of 2026, and 13.3 percent as of 2036.4°

The bottom panels of this figure assess calibration in which both trade flows and worker
flows occur only within subsidy regions (bottom left panel) and, additionally, in which ren-
tiers receive no income from renting structures (bottom right panel). In a world without
trade flows across regions, this calibration indicates that the impact of the subsidy program
on real wage inequality (now between Region 6 and Region 1) would have been even greater:
27.3 percent, 27.3 percent, and 26.7 percent as of 2016, 2026, and 2036, respectively (see the
bottom left panel). Comparing the bottom left and bottom right panels of Figure 7 indicates
that income spillovers due to rentiers’ profits from structures play a minimal role.

In sum, we find that the 2012 policy had a modest impact on regional real wage inequality,
especially in the long run. Migration and trade flows that traverse Turkey’s six subsidy
regions are a key reason why this policy had such a modest impact. These results highlight
the limits of a common approach in the place-based literature to study spillovers: applying
progressively larger regional and industry definitions in difference-in-difference setups. While
a large fraction of spillovers tend to occur among nearby provinces, we show that a substantial

portion of migration and flows span Turkey.

40The fact that a substantial portion of the potential real wage gains induced by the subsidies are dis-
sipated through migration to subsidized areas (this could be a combination of reduced out-migration and
in-migration) raises interesting questions about the Turkish government’s views on desired outcomes of the
program. Namely, would it find a “quantity” rather than “price” response—stemmed depopulation in place
of reductions in per capital income gaps—acceptable, and at what rate would it be willing to trade the two
off for one another? Such a trade-off is plausible. There is some evidence that the government believes
Istanbul congestion is socially costly and might want to relieve migratory pressure (Milliyet, 2022). Further,
to the extent that agglomeration economies, at least on the margin, were stronger in poorer regions than in
wealthier ones, limiting migration might be an additional benefit.
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Calibration Based on Estimates from Table 10
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Figure 8: Real Wage Effects of the 2012 Subsidy Program
Notes: See the notes for Figure 7. In contrast to that figure, here we use estimates from Table 10
to estimate the productivity gains from the subsidy program.

Figures 8 and 9 present the migration, employment, and real wage effects of the subsidy
program using “micro” approach, in which we apply the estimates from the final column
of Table 10 to calibrate the productivity gains from the subsidy program in each region-
industry pair. As this calibration imposes a smaller effect of subsidization on productivity,
we find smaller effects on migration and real wages in Figures 8 and 9 than in Figures 6 and
7. According to the top left panel of Figure 8, the subsidization led to a decrease in real
wage inequality (between Region 6 and Region 1, as of 2036) of approximately 0.3 percentage
points. Besides the larger overall impacts, our main conclusions from Figure 7 also pertain
to Figure 8: The impacts of the 2012 policy on regional real wage inequality are larger in
the short run than in the long run. Spillovers across regions due to migration and trade are

both important in limiting the effectiveness of the subsidies on reducing regional inequality.
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Figure 9: Migration and Employment Effects of the 2012 Subsidy Program
Notes: See the notes for Figure 6. In contrast to that figure, here we use estimates from Table 10
to estimate the productivity gains from the subsidy program.

Additional Sensitivity Analyses

In this subsection, we briefly describe additional sensitivity analyses that are collected in
Appendix D.3.

In Figure 18, we plot the impact of the subsidy program on regions’ real wages, under an
alternate calibration in which the share of firms with a closed subsidy certificate measures
the level of subsidization across industries and subsidy regions. Our main results regarding
(i) the effect of the subsidy program on real wage inequality, (ii) differences between long-
run and short-run impacts, and (iii) differences between the “benchmark” calibration and
the calibrations without migration, without inter-regional materials trade flows, or without
structures are robust to this alternate measure of firm subsidization.

In the same appendix, in Figure 20 we illustrate the importance of accounting for in-
formality and imperfect coverage in our micro data. That is, when we compute average
investment tax credits received, trade and worker flows across subsidy region-by-industry
pairs, we re-calibrate our model assuming (incorrectly) that the share of firms and employ-
ment in the informal sector are equal to 0 and that our firm-level data comprehensively
measured all activity within each industry. We find that the real wage impacts of the sub-
sidy program are considerably larger, primarily because this calibration ignores the roughly

30 percent of the economy that is ineligible to receive subsidies. However, again, we find
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that the impact of the subsidy program on regional real wage inequality is modest, again

due to trade and worker flows that traverse subsidy regions.

5.4 Out of Sample Predictions

In conducting our counterfactual exercises, our primary inputs were the time paths of in-
vestment tax credits by industry and subsidy region and the link between investment tax
credits received and total factor productivity. We used our model to examine the impact
of the subsidy program — through their reduction on firms’ unit labor and capital rental
costs — on real wages within each industry and subsidy region. In this section, we assess the
model’s ability to match two sets of non-targeted variables. We examine the counterfactual
exercise’s predictions for the impact of the subsidy program on employment and revenues,
comparing the time paths of these variables to those observed in our data. The overlap
between the model-implied counterfactual effects on employment and revenues and those
observed in the data serves as a diagnostic on our model and its calibration. Since our
“indirect inference” approach to identify the link between investment tax credits and firm
productivity relies on the relationship between industry-region revenues and subsidization,
we only assess counterfactual effects based on our firm-regression-based calibration.

Figure 10 presents our main comparison. Within this comparison, we group industries as
“subsidized” (if their average investment tax credit rate received is greater than 1.0 percent
in 2017-2019) or, otherwise, “unsubsidized.”*! For each set of industries, for each subsidy
region, we compute the counterfactual sales growth (left panel) or employment growth (right
panel), comparing 2011 to 2017-2019. According to our model, subsidized firms in the
6th subsidy region increased their employment by 3.8 percent, and their revenues by 6.1
percent. In contrast, subsidized firms in the first subsidy region had sales growth of 0.7
percent, and employment growth by -0.4 percent. We compare these counterfactual sales
and employment growth to its counterpart in the data. To compute this data counterpart,
we regress industry-region pair log revenues against industry-region fixed effects and year
fixed effects. From this regression, we compute the average residual (from 2017 to 2019) for
each region, separately for “subsidized” and “unsubsidized” industries. Overall, we find a
strong relationship between this average residual and the model counterfactual. However,

the difference in growth rates between subsidized industries in Regions 5 and 6 and other

41 The list of subsidized industries includes crops (NACE= “a01”), fishing (NACE= “a03”), the
mining sector (NACE=%b"), the waste management sector (NACE = “¢”), air transportation
(NACE = “h51”), accommodation and food services (NACE= “i"), and the education sector
(NACE= “p”). In addition, all industries within the manufacturing sector (NACE= “c”) with
the exception of paper manufacturing (NACE=%“c17"), printing and reproduction of recorded me-
dia (NACE=%c18”), coke and refined petroleum products (NACE=c19”), and rubber and plastics
manufacturing (NACE=%22") have an average investment tax credit rate greater than 1.0 percent.
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region-industry pairs is substantially greater in the data — with effects approximately five

times as large — than according to our model calibration.
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Figure 10: Subsidization, Employment, and Revenues: Model Counterfactuals and Data
Notes: Within each panel, the vertical axis gives the increase — as of 2017-2019, relative to 2011 —
in revenues (or employment), relative to a counterfactual economy in which the subsidy program
had not been enacted. The horizontal axis gives the average residuals, from a regression with log
revenues (or log employment) as the dependent variable and industry-by-subsidy-region pair and
year fixed effects as the covariates.

6 Conclusion

In this paper we study the introduction of place-based policies in Turkey. These new subsidies
were aimed at promoting investment activity, particularly in the relatively impoverished
southeast of the country. We find that each 5 percentage point increase in investment
tax credit subsidy rates led to firms’ revenues, employment, and TFPR being higher by 16.2
percent, 8.7 percent, and 3.3 percent, respectively. However, our general equilibrium analysis
reveals that the 2012 subsidy program had only a modest impact on regional inequality.
There are several caveats to these conclusions. First, as with any piece of research focused
on a single historical episode, there are potentially limits to the generalizability of the paper’s
conclusions to other environments. Among the many unique features of the backdrop to
our study, the period after the subsidies were introduced coincided with a large influx of
refugees due to the 2010s Syrian Civil War and a significant devaluation of its currency,

with the impacts of these events likely differing by geography and industry.*?43 Given these

42Between January 2007 and January 2012, the Turkish Lira lost approximately 30 percent of its value
relative to the US dollar. In the following seven years, from January 2012 to January 2019, the value of the
Lira depreciated from 1.83 to the US dollar to 5.47 to the US dollar, a three-fold increase.

43 According to figures compiled by the Turkish government, in 2019 there were approximately 3.7 million
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unique aspects, a similarly designed set of investment subsidies may conceivably have a
different impact in other countries. Second, the calibration of our Section 5 model requires
information on subsidy take-up rates. To understand the long-run impact of the subsidy
program, we necessarily extrapolated take-up rates beyond the end of our sample period.
We assumed a leveling off of the fraction of firms who received subsidies from the Turkish
government. But alternate assumptions, including a continued increase in subsidization, are
both reasonable and would lead to an alternate assessment on the policy’s long-run impact.

While these issues are certainly valid, many of the lessons from our analysis may prove
useful under other assumptions and in other contexts. Inter-regional spillovers — migration,
input-output linkages, and landlords’ ownership of structures in regions other than where
they reside — limit the extent to which the place-based policy specifically benefited the
targeted region. We argued, further, that the effects may differ in the short and long run.
In the short run, there is relatively little migration across regions. In the long run, however,
increases in labor supply to more heavily subsidized regions mute the impact of the subsidy
program on inter-regional real wage inequality. Since considerable inter-regional trade and
migration flows are a common feature, these insights on the short- and long-run impacts’ of

place-based policies on regional income inequality are likely to be universal.

Syrian refugees living in Turkey. Across the six subsidy regions, Syrian refugees comprised 3.1 percent of
the population in Region 1, 4.1 percent in Region 2, 6.5 percent in Region 3, 6.1 percent in Region 4, 4.3
percent in Region 5, and 6.3 percent in Region 6.

See https://web.archive.org/web/20190903234802/https://wuw.goc.gov.tr/kurumlar/goc.gov.tr/
Istatistikler/EYLUL/2EYLUL/24_gecici _koruma kapsamindaki_suriyelilerin_illere_gore dagilimi
_07022019. jpg. Accessed November 8, 2022.
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