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ABSTRACT
Real Exchange Rate and Export Behavior:

Firm Level Evidence

In this thesis, the effect of bilateral real exchange rate changes on the firm-level
export behavior of the Turkish manufacturing sector is investigated. Using the
detailed panel of Turkish customs and industry data sets covering the years
2007-2014, both export participation and export supply decisions are tested
empirically. Export participation results indicate that depreciation of the
domestic currency reduces the probability of exporting. On the other hand, it
is observed that export supply increases as the domestic currency depreciates.
It is also found that more productive and sizeable firms increase their export
supply more than smaller firms and that being an importer significantly
improves the amount of exports. The results are robust to alternative samples

and estimation methods.
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OZET
Reel Doviz Kuru ve Thracat Davranis:

Firma Seviyesinde Kanit

Bu tezde, ikili reel doviz kuru degisiminin Tiirk imalat sektortintin firma
seviyesindeki ihracat davranigi izerindeki etkisi incelenmigtir. Ttrkiyenin
2007-2014 yillarina ait detayh giimriik ve sanayi panel data verisi kullanilarak,
hem ihracat katilimi hem de ihracat tedarigi kararlar1 ampirik olarak test
edilmistir. Thracat katilimi sonuclari, yerel para birimindeki deger kaybimin
ihracat yapma olasiligini diigiirdiigiinii gosteriyor. Diger taraftan, yerel para
birimi deger kaybettikce ihracat tedariginin arttigir gozlemleniyor. Buna ek
olarak, daha verimli ve biiytlik firmalarin ihracat tedariklerini daha fazla
arttirdiklar: ve ithalatgi olmanin ihracat miktarini onemli 6lgiide gelistirdigi
bulundu. Sonuglar alternatif 6rneklem ve tahmin yontemleri kullaniminda

degismiyor.
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CHAPTER 1

INTRODUCTION

Fluctuations in bilateral exchange rates have consequential effects on export
and import dynamics of a country. Various firms entering and exiting the
export market every year and the composition of exporters shows imbalances
across sectors. Furthermore, new entrants and existing firms in the export
market supply different amounts of goods. Hence, in order to explain the effects
of exchange rate on the exporting behaviour of a country, one needs to
investigate firm level responses to exchange rate changes. There are various
possible explanations for the changing distribution of exporters such as state
incentives for specific sectors, but I focus solely on the effect of exchange rate
changes on export participation and export supply decisions.

There is a vast literature on the entry and exit dynamics of exporters.
One branch of the literature is related to sunk entry or exit costs producing
hysteresis in trade flows. Roberts and Tybout (1997) studied sunk-cost
hysteresis by directly analyzing entry and exit patterns in firm-level panel data.
Through a dynamic discrete choice model of exporting behavior, they found
significant sunk entry costs in explaining firms’ exporting status. Past export
participation is shown to increase the probability of exporting by approximately
60 percentage points. Campa (2002), analyzed the responsiveness of a country’s
export supply to exchange rate changes by dividing this effect into two
components: extensive and intensive margins. Similar to Robert and Tybout,
he also found sunk cost hysteresis in entry and exit decisions. His results
suggested that a 10% depreciation in domestic currency leads to an increase in
export volume, but only 1.4% of this increase is due to new exporting firms.

The other explanation for entry into export market following a

depreciation in domestic currency is the increasing exporting capability of less



productive firms. Berman, Martin, and Mayer (2012) suggested that domestic
currency depreciation leads to higher profits through an increase in sales and
markups such that for some firms which are not productive enough to cover the
fixed cost of market entry become profitable and they therefore enter the
export market. They found that a 10% depreciation increases the exporting
probability by around 1.8 percentage points. Bernard and Jensen (1997)
studied the causal relationship between exporting and firm performance. They
proposed a binary choice non-structural approach to measure the effect of prior
success of a firm (proxied by total employment, productivity, and the level of
wages) on exporting probability. They found that a 10% increase in
employment increases the probability of exporting by 1%.

In addition to examining the export participation choice of firms, this
thesis also studies the export supply decision. Conditioning on being an
exporter, a single firm’s decision about how much to export also depends on
exchange rate shifts. There are recent studies that aimed to shed light on this
issue. Using a detailed firm level manufacturing data set of English firms,
Greenaway, Kneller, and Zhang (2007) investigated the effects of real exchange
rate changes on exporting behavior in both participation and supply sides.
They found a small effect of the exchange rate on firms’ decisions to enter and
exit markets, yet they claimed that it significantly affects export shares: one
index point real exchange rate depreciation increases the export share by 1.28
percent.

Berman et. al. (2012) examined the heterogeneous reaction of
exporters to real exchange rate changes. More productive exporters react to a
depreciation in local currency by increasing their markups more and by
increasing their volume less. Both high and low productive firms increase their
volume after a depreciation of a domestic currency, but less productive firms
increase them more. Eaton, Eslava, Kugler, and Tybout (2008) found low cost

of shipping for small volumes of export and no significant cost of entry to



export market. Decomposing Colombian trade data into two as extensive and
intensive margins to measure the contribution of both existing and new
exporters to country’s export volume, they discovered that only a small fraction
of new exporters manage to survive and after a decade, these survivors
constitute almost half of the export expansion. Halpern, Koren, and Szeidl
(2015), on the other hand, investigated the effect of imported inputs on
productivity. Their results implied that increasing the fraction of imported
goods from zero to 100 percent would increase quantity productivity by 24
percent. Although they did not examine the relationship between exchange rate
and trade directly, their results were helpful for my work in explaining the
multidimensional relationship between exchange rate and trade using the
import status of exporters.

In this paper, I estimate the effect of real exchange rate changes on
export volume and export participation separately. For export volume, I
estimate an econometric model using a detailed firm level panel data set of
manufacturing firms in Turkey. Destination specific export volumes and firm
specific characteristics of Turkish manufacturing firms are documented for the
2007-2014 period at annual frequency. In my base specification, I found that 10
percent depreciation in domestic currency leads to 5.7 percent increase in
export volume.! T also found that more productive firms react to exchange rate
depreciation by increasing their export volume more. In depreciation periods, a
firm with 10 percent higher productivity supplies 0.8 percent more exported
products than a less productive firm does. Another finding is that being an
importer significantly increases the amount of export volume.

For the export participation of manufacturing firms, I construct a
parametric estimation model using the aggregated customs data in firm-year
level. Including non-exporters into my sample and firm-specific weighted real

exchange rates, we found that firms tend to exit the export market when

1 Volume is defined in terms of kilogram. A detailed explanation of variables is provided in
Chapter 2.



domestic currency depreciates. In my base specification, a 10 percent
depreciation of the Turkish Lira reduces the export probability of
manufacturing firms by 1 percentage point. This finding contradicts the
theoretical prediction, but my results are robust to different samples and
estimation methods. Being an importer, on the other hand, increases export
probability significantly. If an exporting firm also imports, the probability of
exporting increases around 8 percentage points.

The remainder of my study is organized as follows: In Chapter 2, I
summarize my sample construction process and provide descriptive statistics on
baseline samples. In Chapter 3, parametric estimation models of both export
participation and export supply are provided. Chapters 4 and 5 present my
baseline and robustness results, respectively. Chapter 6 concludes. Additional

descriptives and empirical results are provided in the appendix.



CHAPTER 2

DATA

2.1 Data description

My main data source is the Turkish Statistical Institute, which provided
comprehensive panels of Turkish trade flows and firm level characteristics. 1
tested the predictions of my models with entry to export market and export
supply decision using a large database on Turkish firms coming from two
sources: The first is, Turkish customs for firm-destination-product level trade
data, which reports export and import records both monthly and annually. The
database contains the volume (in kilograms) and value (in Turkish Lira, USD
and Euro) of exports by destination country and imports by source country for
each twelve-digit product. I put a threshold for export value: all flows greater
than 1,000 Turkish Liras are recorded. This threshold only eliminates a very
small proportion of total exports. The second source is, firm-level annual data
set that contains information about firm characteristics including firms’ sales,
employment, sector of main activity in 2 digit NACE2 classification,
cost-revenue items and other balance-sheet variables.

Our sample includes data for the period 2007 to 2014. I focused on
export destinations of 31 OECD and 7 non-OECD countries that account for
70-75 percent of the total export value of Turkey in the sample period for
different years. Bilateral exchange rates are obtained from OECD database.
These exchange rates are just yearly average real exchange rates between
Turkey and destination countries. I merged trade data with firm-level
characteristics data using a unique firm identifier to match export information

with some firm-level estimates including total cost and productivity measures.



2.2 Construction of variables

We created a productivity estimate of a firm by generating firm i’s hourly

production value at period t:

_ Production Value;
~ Total Hours Worked,

Pit

For export participation model, I computed real exchange rate as the
weighted average exchange rate of a firm across its trading partners weighted

by the export share of each destination:

J
it = Z RER;; * weight, ; ,

J
where J is the set of destination countries, RER;; is the yearly real exchange
rate between destination country j and home country at time t and weight; ;; is
the share of country j in firm i’s total export at period t.

For non-exporting firms, I construct the exchange rate variable using

the bilateral exchange rates of the five largest destination markets in each

manufacturing sector at period t. I take weights as the share of each of these

sectors in the total exports of the industry to those five destination markets.?

2.3 Sample description

We create two different samples for export participation and export supply
estimation. Export estimation data set is firm-year level whereas export supply
estimation data set is firm-destination-year level. To accurately keep track of
entry and exit movements of firms in export participation data set, balanced

firm-year level sample is created. For export supply estimation, on the other

2 See Campa (2002)



hand, I use firm-destination-year level observations of all manufacturing firms
that have export record in the trade data.

In the industry data of export participation estimation, I restrict the
observations to firms for which the declared main activity belongs to
manufacturing. Using two digit NACE2 (Nomenclature of Economic Activities)
codes, 24 manufacturing industry subgroups are kept. Sample is also restricted
for the number of workers so that I keep only firms having at least 5 employees
in the specific study period. Then, starting from 2007, yearly industry data set
is merged on the consecutive year’s data. This gives us a balanced panel data
set covering the period from 2007 to 2014 with 8,966 firms in each year in the
industry side.

Trade data, on the other hand, is presented at the
firm-product-destination-year level. To observe market entry/exit behaviors of
firms, I aggregated trade data at the firm-year level. I worked with 31 OECD
and 7 Non-OECD countries in the customs data and these countries account for
approximately 70 percent of total exports of Turkey. Furthermore, I keep
export observations unless the value of export exceeds 1,000 Turkish Liras and
yearly export volume is greater than 100 kilos. This eliminates very small
proportion of total exports. Before aggregating the trade data, I externally add
bilateral real exchange rates to generate firm-specific weighted real exchange
rate values. Trade data also has import records of firms. I want to control for
the import status of firms to measure the effect of being an importer on export
participation decision. Hence, I merge import and export data sets so that I
have export records and import status of firms in the same sample.

In order to link firm characteristics with customs records, industry and
trade data sets are merged using a unique firm identifier. This provides 8-year
panel data of manufacturing firms with export records. Not all manufacturing
firms are exporters throughout the study period; some of them export in a

specific year while some others do not. The exporting firms are the ones



matched with customs data. In my main sample, I have firm-specific variables
such as productivity, number of employees and aggregate trade records of
exporting firms in firm-year level.

We generate some other samples to challenge my other questions. To
explore the effects of exchange rate changes on entering into new destination
rather than being an exporter, I use firm-destination-year level trade data. In
this sample, I again use the same industry data that is used for firm-year level
investigation (balanced with the same 8,966 firms), but this time there are 38
(number of destination countries) observations for each firm in a specific year.
Real exchange rate values are not weighted for this sample and I add new
variables such as real GDP per capita and real GDP per capita growth to
capture the demand side effect.

In the second part of my study, I explore the effects of real exchange
rate on export supply of firms in firm-destination-year level data. Here, I create
two data sets that are differentiated only in the composition of manufacturing
firms: In the first one, I include the same set of manufacturing firms that I used
for export participation estimation while in the second one, industry data is not
restricted to the set of manufacturing firms that are presented in each year of
the study period®. In other words, in the second sample, I include all
manufacturing firms having at least 5 employees during 2007-2014 period. On
the trade side, I again concentrate on the firm-destination-year level
observations of 31 OECD and 7 Non-OECD countries and I employ the same
restrictions for export value and volume observations as we did for export
participation sample generation. Finally, to get my baseline and robustness
samples for export supply estimation, two industry samples are merged with

the same customs data.

3 After this point, I call the first sample “Baseline Sample” and the second sample
“Robustness Sample” for export supply estimation.



2.4 Descriptive statistics

Table 1 represents the yearly change in the number of manufacturing firms and
exporters. It also presents the firm number changes in my main sample
generation process. As can be depicted from the table, the number of Turkish
manufacturers and exporters follows the increasing trend during the study
period. In 2007, my data set contains 21,899 manufacturing firms but this
number goes up to 45,316 in 2014. Also, the number of exporters is 30,438 in
2007, and it is 34,661 in 2014. Table 1 also summarizes my sample generation
procedure for the export participation estimation. I want to have a balanced
sample throughout the study period to make it easier to keep track of the
entering and existing firms. To do that, I take 2007 manufacturers as my base
group of firms and match them with consecutive years’ manufacturers. This
gives a balanced sample with 8,966 firms where each firm is presented in the
industry data set. After constructing the balanced manufacturing sample, I
merge it with trade data to get a sample containing trade records and firm
characteristics. For instance, in 2007, my final sample has 4,397 exporters and
4,569 (8,966-4,397) non-exporters. In row 6 (# of Manufacturing Exporters), I
see that the number of exporting and non-exporting firms does not fluctuate
much, yet it has still enough variation to monitor entering and exiting firms.

Table A1 in the Appendix shows the distribution of exporting firms by
industry and size. The numbers in parentheses shows the number of exporting
firms in 2007. The number of firms is distributed heterogeneously across
sectors. Whereas several sectors such as textiles, clothing, plastics and minerals
contain a much higher number of firms, the firm number in other sectors, such
as tobacco, refined petroleum and machine setup, are too low.

Table 2 represents the export participation of firms. It shows the
number of exporters and non-exporters at time t conditional on being an
exporter or a non-exporter in the previous period. In each column, sum of the

first and third columns gives the number of exporters in that period; similarly,
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the sum of the second and the fourth columns gives the number of
non-exporters. For instance, in the year 2008, there are 4,413(sum of 3,838 and
575) exporters and 4,553(sum of 3,994 and 559) non-exporters. Among those
4,413 exporters, 3,895 of them continue exporting and 518 of them stop
exporting in 2009. Transition numbers can be evidence for the persistence

across firms in export participation.

Table 2. Firm Transition Numbers in Export Markets

2008 2009 2010 2011 2012 2013 2014

Exporter export 3,838 3,895 3,966 3,987 4,003 4,036 4,017
no export 559 518 525 512 525 498 514

Non-Exporter export 575 596 533 541 531 495 474
no export 3,994 3,957 3,942 3,926 3,907 3,937 3,961

Table A2 (see the Appendix) contains descriptive statistics for
exporting and non-exporting firms for my restricted sample with 8,966
manufacturing firms. The average productivity and production value stay
stable for both exporters and non-exporters, yet the average production value
of exporters is roughly 5 times larger than the average production value of
non-exporters and more than 80 % of the total production is done by exporting
manufacturers. Also, the data shows that exporters are more productive than
non-exporters throughout the study period. The fraction of exporters in my
restricted sample increases slightly during the study period. In another table in
the Appendix, Table A3, I provide further evidence for the persistence of
export status in the sample, where 64% of non-exporting firms remain
non-exporters during the rest of the study period while 58% of exporting firms
keep exporting over the course of study period. The variability of export
participation comes from 36% of firms starting as a non-exporter and 42% of

firms starting as an exporter but who change their export status at least once.
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Table 3 reports firm-level descriptives of firms by dividing them into
three groups: always exporters, always non-exporters and firms that enter/exit
the export market at least once during the study period. I have one more group
that summarizes the descriptives of whole sample to make comparison easier. It
is clear that always exporting firms have a much higher firm size, productivity
level, export volume and import volume. Among continuously exporting firms,
78.7% of them also import during the study period. The share of importing
firms is the least for firms that never export (25.6%) and they also have the
lowest productivity levels and firm size. Table 3 reveals that firms staying in
the export market are generally the ones with a bigger size, higher productivity
level, and a greater export and import volume. In other words, more
productive and sizeable firms tend to stay in the export market. Firms with
lower productivity and firm size, on the other hand, struggle to participate in
the export market.

We construct two other tables presented in the Appendix, Tables A4
and A5, which summarize the export distribution of sectors by volume and
value, respectively. The sectoral volume share reveals that the export volume is
dominated by several sectors, notably, by manufacturers of minerals, base
metals, motor land vehicles and chemicals. The sectoral value share, on the
other hand, implies that motor land vehicles manufacturers overshadow the
contribution of other sectors to the export value. Both volume and value shares
of exports are distributed non-uniformly and this may require additional sector

level attention in the construction of my estimation model.
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CHAPTER 3

MODEL

3.1 Export participation model

We now turn to the empirical estimation of the relationship between export
participation and currency movements. In order to do this, I use an empirical
specification for the export choice. I assume that firms decide whether to

export or not according to the following equation:

Ei,t = Qg + @1111(61-715) -+ QQXi,t -+ agln(ei’t) * Xi,t -+ 06491'7,5 + ot + €it (1)

where E; ; denotes the export status of a firm i at period t. If a firm exports at
period t, E;; takes the value of 1; otherwise it is 0. In(e;;) is the logarithm of
the weighted real exchange rate of a firm i at period t. An increase in exchange
rate means domestic currency depreciates. X;; denotes observable firm
characteristics at period t including firm productivity and size, and p; denotes
year dummies.

We introduce year dummies to control for the annual shocks that are
common to all firms such as overall changes in supply of Turkish exports,
changes in credit-market conditions and changes in the trade policy of Turkey.*
The observable firm characteristics vector X;; controls for the firm-specific
variables that are affecting the export decision of a particular firm. These
variables include firm productivity, firm size and other firm related effects. The
last and the most important variable for my study is the real exchange rate.
Changes in the real exchange rate affect the exporting probability by changing
the firm’s expectations of a future exchange rate and the level of sunk entry

and exit cost of exporting®. Alternatively, the effects of the real exchange rate

4 See Roberts and Tybout (1997)
5 See Campa (2002)
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on export participation can be explained through its effects on imports. Firms
in developing countries such as Turkey increase their product quality through
high-quality imported products and thus, those firms easily enter the export
market.

We define weighted the real exchange rate as a weighted average of the
bilateral exchange rate between the Turkish Lira and the export destination
country’s currency where the weights are the proportion of a firm’s exports to
each destination market. Since I have non-exporting firms in my sample, I also
define the sector-specific real exchange rate for those non-exporters. Their
weighted exchange rate at time t is calculated using the export records of the
five largest trading partners of Turkey at time t. The real exchange rate is
weighted by the shares of those five largest countries in each manufacturing

sector.b

3.2  Export volume estimation

For the export volume estimation, I want to test the reaction of Turkish
exporters to real exchange rate movements. In order to do that, I estimate the

following specification for the firm-destination-year level data:

In(Volume, ; ,

)=+ alln(RERjjt) + aoln(p;s) + agln(RERj’t) * In(p;¢)

—{—Oz402‘7t + Oj51H(RERj7t) * 0i7t + Mt + €ijt

where In(Volume; ;) denotes the logarithm of volume ” exported by firm i to
destination j at period t, In(RER;;) is the bilateral real exchange rate between
Turkey and destination country j at period t®, ¢;; is the productivity of a firm i

at period t defined as the hourly production value of a firm, 6;, is the dummy

6 See Campa (2002)

7 Recall that export volume is expressed in kilograms.

8 Similar to my specification for export participation, an increase in exchange rate means
that domestic currency depreciates.
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variable indicating import status of firm i (if firm i imports at period t, then 6;;
equals to 1) and p; denotes year dummies. Lastly, I introduce
sector-destination fixed effects to control for the time-invariant sector (or
destination) characteristics that may have an effect on export supply of firms
such as trade costs or trade habits that may have a strengthening or weakening
impact on the relationship between specific sectors and destinations.

Conventionally, the expected sign of «y is positive. Since a depreciation
in domestic currency makes the export products of the home country cheaper,
this increases the demand for cheaper products. Exporting firms react to the
increasing demand either by boosting their export volume or by raising their
export prices. Typically, firms in developing countries such as Turkey do not
have strong market power in their export destinations. If they reflect the effects
of depreciation on their export prices, they may lose their market share. Thus,
the predicted reaction is that they will increase their export volume more and
their markup less.

I have another estimation model which includes a logarithm the of
number of workers of a firm instead of a logarithm of a productivity variable.
The number of workers variable is a good measure to reflect the size of a firm
and adding it into my model makes it possible to capture firm variability as

investigating the effects of real exchange rate movements.

In(Volume, ;) = ag + a1ln(RER; ;) + a2ln(Aiy) + asln(RER; ) * In(A; ) )

+a49i,t + (]151H(RERj7t> * Q@t + Mt + €ijt

where A;; is the number of workers of a firm i at period t which is the only

difference between equations (2) and (3).
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CHAPTER 4

EMPIRICAL RESULTS

4.1 Export participation

In theory, depreciation of the domestic exchange rate increases the probability
of exporting. Recall that an increase in real exchange rate implies a
depreciation of the domestic currency. Hence, the expected sign of the weighted
exchange rate variable is positive. In this section, I test this prediction and
measure the effect of a real exchange rate on the exporting probability of a firm
i at period t. In my equation, I also include firm-specific characteristics such as
productivity and the number of employees as well as the import status of firms.
Table 4 summarizes my findings. In(e;;) is the weighted exchange rate,
@i+ is firm productivity, A;; is the number of workers, and 6, is the export
status dummy variable. I use different estimation methods to test the
robustness of my results. Columns (i) to (iii) include probit estimates, columns
(iv) to (vi) include logit estimates, and columns (vii) to (ix) include linear
probability model estimates. All three methods have sector-destination fixed
effects and a dummy variable that indicates the import status of a firm. In
contrast to theoretical prediction, my results suggest that an exchange rate
depreciation in domestic currency reduces the probability of entering the export
market. In all three methods, the coefficient of weighted exchange rate variable
is negative and significant. I also found that more productive firms and firms
with more workers have higher probability of participating in the export
market. Interaction variables, on the other hand, reveal that a negative effect of
exchange rate on export probability decreases with increasing productivity and
firm size. In column (i), for instance, a 10 percent increase in firm productivity
increases the export participation probability by 0.4 percentage points and in

column (ii), a 10 percent increase in the number of workers increases the export
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participation probability by 0.7 percentage points during depreciation periods.
I also report the import status of firms in my all specifications. According to
my results, importing firms are more likely than non-importers to enter the
export market.

Most empirical estimations find that a depreciation in the domestic
currency increases export probability.” In developing countries such as Turkey,
however, there are other factors that affect an export participation decision.
The expansion of most Turkish manufacturing firms depend on external credits
from sources abroad. Tiryaki and Kurul (2015) show that exporter firms in
Turkey are more likely to get credit. In depreciation periods, the burden of
these credits becomes heavier. Additionally, in depreciation periods, the whole
economy deteriorates in Turkey, even in the domestic market. Not only do
exporters stop exporting but firms producing for the domestic market aslo
experience stagnation or even they shut down. Therefore, it is reasonable to
observe an exporting probability reduction during domestic currency
depreciation periods in countries like Turkey.

Alternatively, the negative effect of exchange depreciation on export
participation can be explained by the structure of the entering/exiting firms. In
Table 3, it is clear that the most productive and sizeable firms are the ones
that continue exporting during the whole study period whereas the least
sizeable and productive firms are not able to participate in the export market.
I observe entering/exiting movements mostly for average size firms that have
average productivity levels. This means that bigger firms are not affected much
by exchange rate movements when they decide whether to enter or exit the
export market. They always stay in the market and the aggregate exporting
responses of those firms do not change. On the other hand, smaller firms with a
lower level of productivity react to the exchange rate by altering their

exporting decision. I already stated that Turkish firms are credit constrained

9 See Berman etal. (2012), Campa (2002) and Bernard and Jensen (2001)
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and that depreciation periods are times where the whole economy worsens in
Turkey. Since smaller firms are more sensitive to worsening economic
conditions, their reaction would be to leave the market and that could be the
reason for the observed negative relationship between exchange rate
depreciation and export participation probability.

With regard to the import status of firms, the coefficient of the import
dummy variable shows that importers are more likely to enter the export
market. This is also an acceptable finding for Turkey because Turkey depends
on a current account deficit for its economic growth. In other words, most firms
use high level of imported input in production so that their growth is
import-oriented. Using imported inputs makes firms more productive and
increases their production amount, which enables firms to export. This
historical growth tendency of Turkey, which arises from a current account
deficit, validates my finding that the probability of being an exporter is higher

for importer firms.

4.2 Export volume

Next, I present my findings regarding export volume estimation. I generate two
estimations methods for the same firm-destination-year level sample: one with
sector-destination fixed effects and the other with firm-destination fixed effects.
I also include firm productivity, the number of workers of a firm, a dummy
variable indicating the import status of a firm, a bilateral real exchange
between Turkey and a destination country,-and its interactions with other
variables.

Table 5 reports my results. The coefficient of the real exchange rate
variable is positive in all specifications. In column (i), my results suggest that a

10 percent depreciation increases export volume of a firm to a single destination
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by 6.2 percent and this coefficient is significant at the 1 percent level. In my
specifications with sector-destination fixed effects, export volume also increases
with firm productivity (columns (ii) and (iv)). However, I find a negative
relationship between productivity and the real exchange rate in firm-destination
fixed effects specifications (columns (vii) and (ix)). This may stem from the
absorbing effects of firm-destination fixed effects since my productivity measure
does not change for a specific firm across different destinations and the
productivity level of firms stays stable during the study period. In column (iv),
on the other hand, the level effect of the exchange rate variable is 0.26, but this
effect increases to 0.34 (0.2640.08) for firms that are 10% more productive than
a typical firm. This finding is also valid for other specifications (columns (ii),
(vii), (ix)). My results on exchange rate-productivity interaction variable show
that more productive exporters react to exchange rate depreciation by
increasing their export volume more. Bigger firms (firms with higher numbers
of workers), on the other hand, seem to export a higher amount of products in
all specifications (columns (iii), (v), (vii) and (ix)). When I add the interaction
term of the number of workers to the exchange rate variable, I see that firms
with a 10 percent increase in the number of workers increase their export
volume by 0.4 percentage points more (columns (viii) and (x)). However, this
finding is not valid if I add sector-destination fixed effects: the coefficient of
interaction term is negative and insignificant. Lastly, I found that importing
firms export more and this result is robust to all my specifications. The
exchange rate-import status interaction variable is negative in the
sector-destination fixed effect model implying that an exchange rate
depreciation reduces export volume for importing firms. Compared to the
sector-destination fixed effects model, the coefficient of interaction variable is
insignificant and much smaller in absolute terms.

The sign of the real exchange rate variable corroborates the existing

literature. Berman e t al. (2012) and Smith (2004) also find a positive
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relationship between exchange rate depreciation and export volume. According
to my results, the exchange rate-firm size interaction variable has a small
positive effect (in some other specifications such as columns (iii) and (v), this
effect is even smaller in absolute terms and is negative) on export volume. The
reason that I detect this small effect is that even the biggest Turkish exporters
have small market shares in their export destinations. During depreciation
periods, they are unable to enlarge their export share too much because they
are not sufficiently competitive. Therefore, the effect of firm size is not
particularly high in domestic currency depreciation times. With regard to the
exchange rate-import dummy interaction variable, I get a negative coefficient.
This effect can be explained by the import-dependent growth dynamics of
developing countries such as Turkey. Turkish firms traditionally increase their
production through importing and expanding their size in the export market.
However, in depreciation periods, importing becomes more expensive and its
costs negatively affect production and therefore, export. This is why I observe

an adverse effect of importing on export volume in depreciation periods.
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CHAPTER 5

ROBUSTNESS

I now turn my attention to alternative samples and estimation specifications to
test the robustness of my findings. First, I report export participation
estimates for firm-destination-year level data. Secondly, export supply
estimations for a different sample is presented and finally, I report the export
supply reaction of different firms to real exchange rate changes (in terms of firm

size and export volume amount).

5.1 Firm-destination-year level export participation

To measure the effect of exchange rate movement on export participation in the
firm-destination-year level sample, I employ the same estimation method that I
use for firm-year level data. If a firm exports to destination j at period t, the
value of E; ;; takes the value of 1; otherwise, it is 0. Table 6 summarizes my
findings. My results are robust to more disaggregated sample estimation. The
coefficient of the bilateral real exchange variable is negative and significant at a
1% significance level in all specifications except for column (iii). The
depreciation of the Turkish Lira decreases the probability of exporting for
manufacturing firms in firm-destination-year level which is parallel to my
firm-year level results. Being an importer increases export probability and more
productive firms are more likely to enter the export market-for example, firms
with a higher number of workers, which is what I observe in the firm-year
estimation. I also add interactions of the exchange rate with productivity and
firm size variables. During depreciation periods, more productive firms (and
firms with a higher number of workers) have a higher probability of entering

the export market. In column (i), a 10 percent depreciation reduces export
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probability by 0.7 percentage points for an ordinary firm while this probability
is -0.03 (-0.07+0.04) for firms that are 10 percent more productive than an
ordinary firm. In column (ii), I observe that a firm with a 10 percent higher

number of workers has a 0.6 percentage higher probability to export.

5.2 Export supply with alternative samples

We create two samples to test the effect of the exchange rate on export volume,
the baseline sample and the robustness sample. Here, I present the estimation
results of my robustness sample. As stated earlier, our robustness sample
includes all export observations that belong to manufacturing firms while my
baseline sample includes only export observations of manufacturers that are
presented in the industry data set throughout the study period. In other words,
in the robustness sample, I do not put a condition that manufacturers have to
be presented in the industry data throughout the sample period and this brings
more observations.

Table 7 reports the robustness sample results. The coefficient of the
real exchange rate variable is positive in all specifications of the
sector-destination fixed effects model. Productivity and firm size are also
positively related to export volume, but their interactions with the exchange
rate seems statistically insignificant meaning that the exchange rate effect does
not vary among firms with different levels of productivity and number of
workers. In the firm-destination fixed effects model, however, the exchange rate
coefficient is inconsistent with my baseline findings. I observe a negative
coefficient in columns (vii) and (ix), but it turns to positive in all other
specifications. The introduction of firm-destination fixed effects may be
responsible for this inconsistency because it captures some of the heterogeneity

that I expect the exchange rate to meet. As expected the level of the import
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status variable is positive except in column (v), yet its interaction with the
exchange rate does not provide much insight to my export volume
investigation.

We also explore the relationship between export price and exchange
rate movement. Since the customs data set includes the value and volume
records of exports, I can generate a proxy for export prices. This study can be
useful in understanding whether exporting firms absorb the effect of exchange
rate changes on their export volume or export prices. I test this effect in my
baseline sample by replacing my dependent variable with logarithm of export

price:

In(Export Price, ;,) = ap + ailn(RER; ) + asln(ypi) + azln(RER; ) * In(pi )

+ayb; + a51n(RERj7t) * 0+ p + €y

(4)
where In(Export Price; ;) is the logarithm of my price proxy; other variables
remain the same with the export volume specification. In Table A6, I
summarize my findings. Apparently, real exchange rate movements have no
significant effect on export prices. Firm characteristics and import status also
have no systematic significant effect on the export price reaction of firms. This
result is not conclusive for my analysis, but the reason for the insignificant
relationship that I observe between export price and explanatory variables may
be the aggregation of customs data. In my baseline sample, I am unable to
observe product level heterogeneity in the pricing of exporters. There are many
multi-product firms in the data, and the pricing strategy of different products
would also be different: for multi-product exporters, the importance of export

products are not all the same,'® and I lose this heterogeneity by aggregating

10 Most multi-product firms have a core product in their export bundle and give more weight
to this core product. Hence, to capture this heterogeneity, product bundle should be
restricted to a single product or product level analysis should be performed. (See Berman
etal. (2012))
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observations over products. Thus, I do not observe a heterogeneous reaction of
exporters at the product level and get insignificant explanatory variables.
Finally, I want to explore the heterogeneous reaction of firms by
dividing my baseline and robustness samples into four different subsamples: In
the first 2 subsamples, I keep only firms remaining within the lowest and the
top 25 number of workers percentiles. In the second 2 subsamples, observations
remaining in the lowest and the top 25 export volume percentiles are kept. The
results are summarized in Tables 8 and 9. Both smaller and bigger exporters
react to exchange rate depreciation by increasing their export volume, but the
reaction of the latter is higher. Comparing columns (iii) and (vi) of Table 11,
for example, I see that firms in the lowest 25 percentile increase their export
volume by 4.1 percent, while firms in the highest 25 percentile expand their
export volume by 8.4 percent following a 10 percent domestic currency
depreciation. This is a reasonable result since export volume basically reflects
the relative export shares of firms. Firms with a higher export volume would
also have higher export share and, they therefore have more space to adjust
their volume (for depreciation, expected and observed reaction is export volume
raise). This finding is valid for the robustness sample (see columns (ix) and
(xii)). When it comes to the import dummy variable, the effect is larger for
bigger exporters. The coefficient of exchange rate-import dummy interaction
variable is negative in all specifications, and this effect is larger for bigger
exporters in absolute terms (in columns (iii) and (vi), coefficient is -0.24 and
-0.60, respectively.). Implications of level and interaction of import dummy
include the following: larger exporters are generally larger importers and the
level effect of the import dummy is expected to be greater for larger exporters.
Additionally, because of the import-oriented growth habit of Turkish
manufacturers, depreciation would hit bigger importers harder and this
prediction is verified by the more negative coefficient of interaction variable for

larger exporters that I observe in column (vi).
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In Table 9, I replicate the specifications shown in Table 8 for firm size.
The exchange rate coefficient of smaller-sized firms is smaller and statistically
less significant than the coefficient of bigger firms in all columns of both the
baseline and the robustness samples. This implies that bigger firms react to
exchange rate depreciation by increasing export volume more than smaller
firms do. Findings on the level of the import status variable and its interaction
with exchange rate suggest that the import-dependent results of exporting are
still valid in firm size partition: since bigger firms are also bigger importers, the
import dummy coefficient is higher for firms remaining in the top 25 percentile
of the number of workers. Also, depreciation of the domestic currency affects
bigger importers more, and the interaction coefficient is higher in absolute
terms for firms with a greater number of workers. These findings are accurate

for both baseline and robustness samples.
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CHAPTER 6

CONCLUSION

In this thesis, I investigate the effects of real exchange rate movements on the
export behavior of Turkish manufacturing firms using a detailed panel of
customs data with industry characteristics. First, the export participation of
manufacturing firms into the export market is analyzed. I generate a
parametric estimation model using a firm-year level data set with firm-specific
weighted exchange rates and other firm characteristics such as firm
productivity, firm size measure (number of workers) and a dummy variable that
indicates an import status. I used different estimation techniques and found
that exchange rate depreciation reduces export entry probability in all
specifications. As the existing literature confirms, more productive firms (and
also firms with a greater number of workers) are more likely to become
exporters. Being an importer also affects export probability positively. To
check the robustness of my findings, I explore the export participation of firms
at the firm-destination-year level. The results of the alternative sample verify
the baseline results: exchange rate depreciation still reduces export
participation at destination level and the effects of firm size and productivity
on entry to the export market are the same as firm-year level findings.

The second objective of this thesis is to provide empirical evidence for
exchange rate effects on the export volume supply of manufacturing firms. To
measure this effect, I create a parametric estimation model for
firm-destination-year level data set with a bilateral real exchange rate and firm
characteristic variables. The results imply a positive relationship between
exchange rate depreciation and export volume in most of my specifications.
Interactions of firm-specific variables, on the other hand, yield a better

understanding of the export dynamics of manufacturing firms in Turkey. More
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productive firms, for instance, react to exchange rate depreciation by increasing
export volume more than less productive ones. The import dummy variable
shows that being an exporter increases export supply, while, during
depreciation periods, I observe a negative effect of being an importer on export
volume. This finding makes sense considering the import-oriented growth habit
of Turkish firms. Developing countries generally ground their economic growth
on current account deficit; they grow as they import more. Depreciation
periods worsen the import oriented costs and thus, firms decrease their
production and export supply. I provide robustness for export supply
estimation using a different sample and the results basically coincide with my
baseline results. Finally, I explore the heterogeneous volume reaction of firms to
exchange rate changes by dividing my baseline sample into percentiles of firm
productivity and firm size. These results show that more productive firms (and
firms with a higher number of workers) react to domestic currency depreciation
by supplying greater amount of export products than less productive ones do.
Furthermore, the negative relationship between being an importer and export
volume during depreciation periods is more severe for more productive firms

(and for more sizeable firms).
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APPENDIX

Table A1l. Number of Firms by Industry and Size 2007 (Number of

Employees=x)

Industry x<20 20<x<50 50<x<100 100<x<200 200<x<500 x>500
Food 21 498 180 107 92 50
Beverage 2 26 6 9 6 3
Tobacco 0 1 1 1 5 3
Textile 17 457 206 195 155 78
Clothing 15 632 243 184 118 50
Leather 2 150 49 17 7 3
Wood Products 3 81 27 11 ) )
Paper Products 1 115 40 36 25 4
Press Printing 1 83 18 12 5 0
Refined Petroleum 1 10 3 0 1 1
Chemicals 16 138 46 37 21 11
Medicines 1 15 8 11 9 13
Plastics 7 315 114 73 40 11
Minerals 8 330 173 102 74 32
Base Metal 14 157 59 50 32 21
Fabrication Metal 9 374 142 117 54 11
Computer-Optic 2 45 12 15 11 4
Electrical Equipment 4 185 70 50 32 21
Unclassified Machineries 11 406 133 76 35 14
Motor Land Vehicles 3 192 71 79 55 32
Other Vehicles 9 34 16 9 11 6
Furniture 3 199 83 48 17 12
Other Manufacturing 5 112 25 18 15 1
Machine Setup 2 32 12 1 1 2
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Table A2. Exporting and Non-Exporting Firms

2007 2008 2009 2010 2011 2012 2013 2014
Exporter
# of Firms 4,397 4,413 4,491 4499 4,528 4,534 4,531 4,491
Avg. Production Value* 52.7 56.5 450 495 62.6 60.8 63.0 64.8
Avg. Export Value* 9.74 987 767 793 995 935 983 10.35
Avg. Productivity 81.6 798 716 754 823 80.2 80.5 79.9
Fraction of Export Value 0.48 0.52 041 046 046 044 045 0.43
Fraction of Firms 049 049 050 050 051 051 051 0.51
Fraction of Production Value 0.83 0.84 0.82 0.81 0.83 082 082 0.82
Non-Exporter
# of Firms 4,569 4,553 4,475 4,467 4,438 4,432 4435 4475
Avg. Production Value* 10.2 105 9.7 11.8 133 132 142 143
Avg. Productivity 56.1 52,7 49.1 514 583 H6.1 H7.2 570
* Millions of Turkish Liras in 2007 constant prices.
Table A3. Export Consistency
Frequency

Trajectory Type

Always a non-exporter 0.64

Begin as a non-exporter, switch once 0.13

Begin as a non-exporter, switch at least twice 0.23

Always a exporter 0.58

Begin as a exporter, switch once 0.15

Begin as a exporter, swtich at least twice 0.27
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Table A4. Market Share of Manufacturing Sectors (Volume)

Industry 2008 2009 2010 2011 2012 2013 2014
Food 597 9.08 864 6.8 6.64 6.45 6.27
Beverage 0.34 041 045 036 040 0.47 0.46
Tobacco 028 043 042 031 036 032 0.40
Textile 271 326 343 319 28 265 299
Clothing 048 0.65 0.68 0.51 0.53 0.54 0.52
Leather 0.07 0.10 0.12 0.09 0.08 0.09 0.09
Wood Products 0.54 0.09 0.17 029 0.18 0.17 0.38
Paper Products 099 110 1.11 091 118 142 145
Press Printing 0.07 009 0.09 0.09 011 012 0.11
Refined Petroleum 13.39 3.68 4.16 654 749 823 5.11
Chemicals 995 856 852 734 837 730 6.86
Medicines 0.16 025 023 020 024 022 0.21
Plastics 274 318 4.06 386 3.8 4.17 4.32
Minerals 25.57 35.76 28.32 26.43 25.46 23.95 22.45
Base Metal 19.67 1779 21.46 25.52 25.50 25.98 30.44
Fabrication Metal 1.99 197 250 3.04 261 295 283
Computer-Optic 0.07 0.04 0.04 0.03 0.02 0.02 0.03

Electrical Equipment 207 272 296 238 247 242 271
Unclassified Machineries 1.54  1.11 1.37 149 150 144 1.61
Motor Land Vehicles 949 9.10 10.77 10.11 9.72 10.77 10.39

Other Vehicles 1.16 0.24 011 0.10 0.12 0.08 0.11
Furniture 0.28 030 030 027 023 0.18 0.17
Other Manufacturing 0.14 0.08 0.07 0.07 0.08 0.05 0.07
Machine Setup 0.33 0.01 0.02 001 001 0.01 0.02
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Table A5. Market Share of Manufacturing Sectors (Value)

Industry 2008 2009 2010 2011 2012 2013 2014
Food 583 7.02 6.82 6.61 6.71 6.61 7.60
Beverage 0.08 0.09 0.09 0.0r 0.07r 0.08 0.08
Tobacco 090 160 120 090 110 1.00 1.30
Textile 573 6.72 6.62 6.61 621 591 6.20
Clothing 5563 802 783 681 7.01 6.71 6.80
Leather 0.30 0.30 030 0.30 0.30 0.30 0.40
Wood Products 0.20 0.07 0.09 0.10 0.10 0.20 0.20
Paper Products 0.70 090 0.80 0.70 0.80 0.90 1.00
Press Printing 0.10 0.20 0.20 0.20 0.20 0.20 0.20
Refined Petroleum 392 080 1.30 230 2.60 260 1.20
Chemicals 3.12 271 321 321 431 370 3.20
Medicines 0.50 0.70 0.60 0.60 0.70 0.60 0.70
Plastics 442 532 6.02 631 631 631 6.40
Minerals 201 221 201 1.8 190 1.90 1.90
Base Metal 10.55 7.62 9.23 11.62 11.02 10.31 11.61
Fabrication Metal 231 241 261 381 341 3.50 3.40
Computer-Optic 0.40 030 030 0.20 020 0.20 0.10

Electrical Equipment 553 6.22 6.32 551 591 531 5.70
Unclassified Machineries 5.23 491 522 571 6.11 6.11 6.90
Motor Land Vehicles 32.67 3791 36.62 33.85 31.95 34.14 31.62

Other Vehicles 6.94 261 151 1.70 1.90 230 240
Furniture 0.40 0.50 0.30 0.30 0.30 0.30 0.20
Other Manufacturing 0.80 080 0.70 0.70 0.80 0.70 0.80
Machine Setup 1.81 0.05 0.08 0.07 0.08 0.09 0.07
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