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Abstract

The objective of this paper is to analyze the impact of real exchange rate (RER) on employment and real
wage using quarterly disaggregated data (ISIC Rev 4 classification) composed of 19 industries in Turkey
from 2010 to 2017. This study employed the Fixed Effect Model, where industry-specific effects are used to
control heterogeneity within the industry. The results reflect that currency appreciation negatively affects
employment, though insignificant, whereas it has a remarkably positive impact on real wage. Although
the terms of trade have no visible impact on employment and real wages, the study uniquely finds that the
effects of the larger industries on employment are distinctly adverse. Nevertheless, the interaction between
currency appreciation and the top 25 per cent larger industries indicates a moderate increase in employ-
ment. The findings reflect that the appreciation of the domestic currency causes employment to decrease
at the industry level. The originality of this paper includes the effects of the terms of trade and interaction
with currency appreciation in larger industries using the Fixed Effect Model approach.
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La relacion entre el tipo de cambio, los términos
de intercambio y el empleo en Turquia

Resumen

El objetivo de este articulo es analizar el impacto del tipo de cambio real (TCR) en el empleo y el salario
real utilizando datos desagregados trimestrales (clasificacion ISIC Rev 4) compuestos por 19 industrias en
Turquia de 2010 a 2017. Se emple6 un modelo de efectos fijos, donde los efectos especificos de la industria
se utilizan para controlar la heterogeneidad dentro de aquella. Los resultados reflejan que la apreciacion de
la moneda afecta negativamente al empleo, aunque de manera insignificante, mientras que tiene un impacto
notablemente positivo en el salario real. Aunque los términos de intercambio no tienen un impacto visible
en el empleo y los salarios reales, el estudio encuentra de manera unica que los efectos de las industrias
mas grandes en el empleo son claramente adversos. No obstante, la interaccion entre la apreciacion de la
moneda y el 25 % de las principales industrias mas grandes indica un aumento moderado del empleo. Los
hallazgos reflejan que la apreciacion de la moneda nacional hace que el empleo disminuya en la industria.
La originalidad de este documento incluye los efectos de los términos de intercambio y la interaccion con
la apreciacion de la moneda en industrias mas grandes utilizando el enfoque del modelo de efectos fijos.

Palabras clave: empleo, tipo de cambio, salario real, términos de intercambio, Turquia.
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INTRODUCTION

As an emerging open economy, Turkey
depends heavily on foreign trade, par-
ticularly on imported raw materials.
Simultaneously, in the last decade,
it experienced a depreciation of the
currency, leading to a sharp impact
not only on foreign trade but also on
the entire economy. To understand the
dynamics of the Turkish economy, it
is crucial to examine how the labor
market, as part of the economy (espe-
cially the employment in manufacturing
industries), is affected by the fluctua-
tions of the exchange rate.

In this laissez-faire economy, generally,
the exchange rate plays a crucial role
as it determines the path of exports
and imports and also the output of the
economy. Depreciation of a currency
makes domestic goods more affordable
for foreigners, and it accelerates the
volume of exports. Imports, on the other
hand, tend to fall upon such deprecia-
tion. Depreciation inflates prices in the
local market as imports, such as energy
commodities (e.g., oil and gas), become
more expensive, negatively affec-

ting imports but improving exports.
Therefore, the exchange rate has a
strong net first hand impact on foreign
trade and the entire economy thereafter.

As we observe, Turkey has experienced
a severe depreciation in the last decade.
The exchange rate jumped from 1 USD
= 1.74 Turkish Lira (TL) in January
2008, to 5.76 TL in April-2019. The
significant amount of depreciation
became approximately 380% (TCMB,
2019). This kind of volatility in the
exchange rate severely affected the real
economy of Turkey. Consequently, the
labour market, that plays a significant
role in the Turkish economy, is also
gets affected. Recently, Turkey’s labour
market has had a negative impact. The
latest news published by the Turkish
Statistical Institute in January-2019
shows that the employment rate has
decreased by 1.9% compared to the
previous year. Sector-wise employ-
ment rates are 17%, 19.90%, 5.40%,
and 57.7% in agriculture, industry,
construction, and service sectors,
respectively. Moreover, employment
in agriculture and the construction
sector has decreased by 0.7% and 1.6%,

179



The Relationship Between the Exchange Rate, Trade Terms and Employment in Turkey

Muhammad Salah Uddin «

respectively, while the industry sector
employment rate remained constant.
However, the service sector gained
more employment than the previous
year (Turkey Statistical Institute, 2020).
Despite the constant employment in
the industry sector, the industry-level
analysis reflects a downward emplo-
yment trend in some sectors. Hence,
the primary challenge is to determine
the effects of the exchange rate and its
economic consequences, especially on
employment and wage. Besides, the
terms of trade, i.e., the ratio of export
to import, has noticeable impacts on
output and subsequently on employ-
ment and wage. Thus, the exchange rate
and the terms of trade are two major
economic indicators in the context of
an open economy that require scientific
investigation to analyze their effects on
employment and wage.

These diversified channels drive further
to examine the relationship between
exchange rate and employment.

In this empirical research, using quar-
terly data from 2010 to 2017, we will
address four core questions. Firstly,
how do the fluctuations in the exchange
rates impact employment and wages in
the Turkish manufacturing industry?
Secondly, how would international trade
affect employment and real wages?
Thirdly, how the effect of the top 25%
larger industries on employment and
wages, considering the terms of trade,
will be analyzed? Lastly, how will the
interaction between the exchange rate
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and the top 25% of larger industries
affect employment and wages?

The research uniquely reveals that the
interaction between currency apprecia-
tion and the top 25% larger industries
indicates a moderate increase in emplo-
yment. Furthermore, the appreciation of
the domestic currency causes employ-
ment to decrease at the industry level.

The entire paper is outlined in five
more sections. The second section
presents the detailed literature review
related to exchange rate, terms of trade
and employment nexus. The following
sections present the study’s theoretical
foundation, followed by details of data
collection and econometric metho-
dology. Finally, section six shows the
estimation and discussion of the results,
followed by the conclusion section.

LITERATURE REVIEW

It is well known that the fluctuation in
exchange rate results in the national
income and therefore the variation
in employment. The influence of the
exchange rate on employment could be
analyzed simply: the appreciation of
currency raises the price of domestic
products, which, in turn, becomes more
expensive relative to foreign products
because of the absence of compensation
for the currency appreciation to local
producers. This reduces the demand for
local products; subsequently, domestic
producers will be less competitive in
the market. As a result, it contracts
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employment in the domestic market
(Branson & Love,1988; Goldberg et
al., 1999; Demir, 2010; Gourinchas,
1998; Alexandre et al., 2011; Burgess &
Knetter, 1998; Nucci & Pozzolo, 2010;
Filiztekin, 2004).

Although there were many empirical
studies, Branson and Love (1988),
for the first time, reported a negative
relationship between employment and
exchange rate fluctuation. Using the US
data from 1970 to 1986, they regressed
the log employment on the exchange
rate, controlling the other variables for
every manufacturing sector separa-
tely. Their findings demonstrated that
appreciation of the US dollar, between
1980 and 1985, reduced employment by
around 5% in the US market. Moreover,
Goldberg et al. (1999) determined the
impact of the exchange rate varied to
the nature of markets and industry
patterns. The effect of the exchange rate
was more pronounced in the manufac-
turing sectors than in the non-durable
and non-manufacturing sectors outside
of the service sector.

Furthermore, it was found that the
exchange rate altered the employment
of job-changing and job-switching.
A worker’s job-switching possibility
within the same type of industries was
more than the probability of job chan-
ging from different industries. On the
other hand, applying the Fixed Effects
Model, the Dynamic GMM method,
and using the firm-level 691-panel data
from 1983-2005, Demir (2010) found

that the exchange rate movement has a
measurable effect on the level of emplo-
yment. Nonetheless, it depended on two
other factors: the firm’s share in output
and level of indebtedness. When the
firm had a larger export share in output
and a higher level of indebtedness, the
effect of the exchange rate was strikin-
gly higher on employment.

This response of employment to the
exchange rate is not limited to the
manufacturing sector. The 1% apprecia-
tion of the exchange rate in the tradable
sector also reduced employment in the
US economy by 10%. The sensitivity
of the exchange rate appeared more
in the import-competing industries
rather than export-competing industries
(Gourinchas, 1998). Besides, the effects
of the exchange rate were measured
using the four components of the labor
market, which include wages, overtime
wages, employment, and overtime
employment. This analysis revealed
the major impacts of the exchange rate
on overtime activity. In contrast, the
labor market’s adjustment and response
to the exchange rate for other compo-
nents such as wages, overtime wages,
and employment were less significant
(Campa & Goldberg, 2001).

The employment and wages in the lower
mark-up industries are more sensitive
to the exchange rate movement. In line
with this study, using the Fixed-effect
model and data of G-7 countries, it
was found that France and Germany
were less sensitive to exchange rate
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movement and much slower to adjust to
long-run steady states due to mark-up
adjustment. However, other G-7 coun-
tries, i.e., USA, Japan, Canada, the
UK and Italy, swiftly responded to the
exchange rate fluctuation. Similarly, to
detect the long-run relationship between
employment and exchange rate, Burgess
and Knetter (1998) applied the panel
cointegration analysis and annual data
(1975-1999) from France and repor-
ted that the appreciation of national
currency reduced the employment in
the manufacturing sector. They also
confirmed that the long-run elasticity
has the expected relationship between
exchange rate and employment.
Furthermore, openness and productivity
with the exchange rate play a crucial
role to determine the level of emplo-
yment, hours, and job flows. A study
(Alexandre et al., 2011) employing
the Portuguese data 1988-2006 from
OECD-STAN bilateral trade database
for 20 manufacturing sectors concluded
that the more low-technology sectors
exposed to international trade, the more
they suffered for the exchange rate
fluctuation. Subsequently, they adjus-
ted this impact of the exchange rate
through employment destruction. On
the other hand, high-technology indus-
tries appeared not to be that sensitive to
exchange rate shock.

The market power of firms, along with
exchange rate variation magnifies the
response of employment and hours.
Nucci and Pozzolo (2010) reported
that the firms with low-level monopoly
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power confronted the high-level import
penetration to the domestic market. In
addition, its response was more robust
to the exchange rate fluctuation. For this
study, the firm-level data during 1984-
1998 were collected from the sources
of the Company Accounts Data Service
Reports and the Survey of Investment
in [talian Manufacturing (SIM).

On the other hand, export, as one of
the determinants of gross domestic
product, plays a crucial role in acce-
lerating economic development and
has a meaningful impact on the level
of employment. In general, the rise
in export increases the gross output,
and in order to maintain this level of
production, more labor is needed. As
a result, it generates more employment
opportunities. Most of the literature
finds that growth in export leads to an
increase in the level of employment
(Akkus, 2014; Ketabforoush et al. 2014;
Erlat, 2000; Greenaway et al., 1999;
Gul & Kamaci, 2012; Hao, 2011; Polat
& Usluy, 2011; Tandogan, 2019). In addi-
tion, Hao (2011), in an empirical study
by using the data from 1980 to 2007 in
Chinese textile industries, investigated
the short and long-run response of
employment to rise in export, and found
the positive impact of export on emplo-
yment not only in the short run but also
in the long run. The sort-run impact,
however, was more pronounced than the
long-run impact.

Similarly, applying the Fully Modified
Ordinary Least Squares (FMOLS)
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and Vector Error Correction (VEC)
model with the monthly data from
January-2005 and September-2015,
Aydiner (2016) explored the positive
impact of export on employment in
both the short and long-run. Moreover,
regional-level export led to an increase
in regional employment. The empiri-
cal study has covered the export and
employment of two sub-regions in
Turkey from 2005 to 2016, where a
rise in export resulted in increasing
employment at the regional level
(Tandogan, 2019). The firm-level study
also corroborated this positive link
between export and employment in
Turkey, including the top 1000 Turkish
export-oriented firms. The estimation
demonstrated that an increase in export
by 1%, resulted in rising employment by
0.20%. Nevertheless, the labor-intensive

firms responded more effectively than
capital-intensive firms.

Gul and Kamaci, (2012), using evi-
dence from developed and developing
countries’ data during the periods of
1980-2010 and 1993-2010, investigated
the causality between international
trade and employment and found the
bi-directional relationship. In addition,
trade openness contributed the favoura-
ble economic growth, which is certified
by the study of Ahmad (2013). However,
an increase in trade volume, comprising
the export and import volumes of the
167 manufacturing industries in the
United Kingdom during 1979-1991,
reduced the labor demand since open-
ness tended to increase the efficiency
and productivity within the firms
(Greenaway et al., 1999).

Table 1. Tabular form of the literature review

Author(s) Nature . .
and year Context of the study Relationship
Hao (2011), Empirical studies were analyzing the short and Empirical study +ve
Barro (1996) long-run effects of the textile industry’s export
on employment in China from 1980 to 2007.
Tandogan (2019)  The empirical study covers the export and employment  Empirical study +ve
of two sub-regions in Turkey from 2005 to 2016.
Akkus (2014) The research based upon data from 2003 to Empirical study +ve
2010 from the Turkish manufacturing sector and
incorporating the variables of international trade and
productivity assesses the change in employment.
Aydiner (2016) Including the top 1000 Turkish-export firms, it estimates  Empirical study +ve
the effect of export and non-export sales on employment
Erlat (2000) Dividing the import substitution and export orientation Theoretical Pre-1980:+ve,
regimes into four sub-periods from 1969 to 1996, it with empirical Post-1980:
analyzes the net-export effects on employment Jjustification no effect
Greenaway This empirical assessment using the 167 United The Dynamic -ve
et al. (1999) Kingdom manufacturing industries from 1979-1991 Panel
estimates the impacts of terms of trade on employment. Framework
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Continuation Table 1

Gul & Kamaci Using the developed and developing countries’ Empirical Study Causality
(2012) data from the periods of 1980-2010 and 1993-2010
correspondingly, it examines the relationship
between international trade and employment.
Polat & Uslu The impacts of international trade are being Theoretical +ve
(2011) investigated using the data from 1992 to with empirical
2001 for 95 manufacturing industries. Justification
Polat et al. (2011) The study estimates the impact of foreign The Panel No effect
trade on employment including 22 Turkish Data Analysis
manufacturing industries during 2003-2008
Ketabforoush This analysis using the data of 1976-2005 found the Autoregressive- +ve
et al. (2014) relationship between export and employment Distributed
Lag Model
Pashtoon (2018) This empirical study applying ARDL model Empirical Study No effect

focuses on Afghanistan from 2004 to 2016

Although numerous studies reported
that foreign trade has either positive or
adverse effect on employment, several
studies focusing on Turkish manufac-
turing industries concluded that the
terms of trade, particularly export, has
no noticeable effect on employment
(Erlat, 2000; Polat et al., 2011; Polat
& Uslu, 2011). Another empirical
analysis of 22 Turkish manufacturing
industries (2-digit NACE Rev classifi-
cation) also explored that foreign trade
has no impactful role on employment,
while production positively influences
employment, and wages adversely affect
employment ( Polat et al., 2011).

On the other hand, the industry level
analysis covering 95 Turkish manu-
facturing industries with theoretical
justification concluded that export in
the current cycle had no assessable
impact on employment; however, the
lagged value of export represented
a statistically meaningful positive
relationship with employment (Polat
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& Uslu, 2011). Likewise, focusing on
two different economic regimes (a
pre-1980 period defined as an import
substitution industrial policy and a
post-1980 export-oriented period), an
increase in export had a considerable
impact on employment in pre-1980.
However, the export post-1980 had no
notable effect on employment. A rise
in exports mediates a drastic reduction
in employment as a buffer, even though
there was no effect on employment from
exports (Erlat, 2000).

To summarise, all the previous studies
exhibit various aspects of the exchange
rate, terms of trade, and employment
nexus in different contexts. However,
the perspective of Turkey using the
latest data can make a ground-breaking
contribution to the existing body of
knowledge. Moreover, the foreign trade
variables, productivity, efficiency, and
the labour market nexus in the Turkish
economy through this study will guide
future research at the firm level.
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THEORETICAL FOUNDATION

In principle, the exchange rate shock
through the demand and supply chan-
nels affects real production. In demand
networks, currency appreciation makes
domestic manufactured goods more
expensive. As a result, exports face
more competition in the international
market at a higher price, reducing
the demand for domestic goods. It
would eventually drag down domestic
production and costs. Such reduction
in production affects the demand for
labour, which has an impact on the level
of employment. There are, of course,
many other factors that affect the
employment level in an economy;
empirical studies by Branson and Love
(1988); Goldberg et al. (1999); Demir
(2010); Gourinchas (1998); Alexandre et
al. (2011); Burgess and Knetter (1998);
Nucci and Pozzolo (2010); Filiztekin
(2004) indicate the nexus between
currency appreciation and the level of
employment. In this context, we use a
simpler version of Dincer and Kandil
(2011), who proposed the demand
and supply model.

ADs3

AD:
AD, :

€3

An assumed economy where the initial
exchange rate and domestic demand
prevail respectively at points e, and q,
on the AD, (aggregate demand) curve
provides a scenario in figure 1. After
a shock of the exchange rate, which
refers to currency appreciation, it shifts
from e, to e;; the domestic production
would become costly on the foreign
market, thereby facing competition and
reducing the demand for such goods.
As a result, higher prices are cons-
training domestic production. Thus,
the change in exchange rates from e,
to e, eventually shifts downward the
aggregate demand curve from AD, to
AD, and decreases domestic demand
from q, to q,. Therefore, more currency
appreciation would bring down further
domestic demand. Conversely, currency
depreciation, which changes the
exchange rate from e2 to el, will shift
the aggregate demand curve from AD,
to AD;. This change makes the domes-
tic products cheaper and competitive
in the international market, paving the
way for an increase in domestic produc-
tion from q, to g5,

€2

RN

Exchange Rate

€1

NN

q1

v

q2 q3

Figure 1. Demand curve
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On the supply side, the shock of
the exchange rate, which means the
appreciation of the currency, avails the
imported products in the local market at

e3 -

a cheaper cost. The cost of production
would be reduced; therefore, the domes-
tic output would be increased.

1

E2

Exchange Rafe

el

m

ma ms

Tmporfed raw materials

Figure 2. Supply Curve

In an emerging open economy, the
initial exchange rate at e, imports raw
materials m, amount. The appreciation
of currency moves the exchange rate
from e, to e; and this move lessens the
price of imported raw materials in the
domestic market. Therefore, the use of
imported raw materials in local produc-
tion would continue to increase. Finally,
this change in the exchange rate will
increase the availability of imported
raw materials, that is to say, from m, to
m; It would minimize the cost of pro-
duction, which could trigger the level
of employment; however, the change
depends on the mixture of production
materials. The heavy dependence
on the imported raw materials could
lower the cost of production, which
maximizes the overall production in
currency appreciation. Nevertheless, the
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dominance of domestic raw materials
in production might raise the prices.
As a result, the rising prices may bring
down the demand for goods for higher
prices, thus lowering domestic produc-
tion. On the other hand, a change in the
exchange rate from e, to e, depreciating
the local currency lifts the expense of
imported goods in the domestic market.
The lifting expense on imported goods
shifts the aggregate supply leftward
from AS,to AS, and results in a decli-
ning the supply of imported goods to
m, (See figure 2).

Both the demand and supply curves
will interact to decide the production
level. Achieving an equilibrium point
will depend on the speed of adjustment,
which is determined by the elasticity
of demand to exchange rate and price
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elasticity of supply. Here, in figure 3,
the exchange rate e, determines the
production level d, at an initial equili-
brium point. In the case of the Turkish
manufacturing industry, the apprecia-
tion of currency reduces the export, and
it shifts the aggregate demand curve
downward to AD,.

In terms of supply, the appreciation
of the currency, in theory, increases

the supply of imported raw materials;
nevertheless, in our study, it scales down
the imports of raw materials, which
shifts the aggregate supply curve lef-
tward from AS, to AS,, not rightward.
The reduction in demand for export also
decreases the supply of raw materials
because the elasticity of demand to
exchange rate fluctuation is higher than
the price elasticity of supply.

S2

ASi

Total production

4 ADi
AD:a,

2

3

<

W

S

= *

E

ds d>
A
€3

*

3

<

Vv

S

S R R

% € [~ M

EI 5
|
|
|
T

€empo

emp empa

Employment

Figure 3. Employment Curve

Furthermore, export and import are
heavily dependent on each other. The
imported raw materials are used in
the production of exported goods, so a
reduction in export triggers a fall in the
import of raw materials in the quantity
of imported raw materials. This con-
ceptual framework is supported by the
empirical studies of Dincer and Kandil
(2011); Erlat (2000); Filiztekin, (2004).

In brief, currency appreciation reduces
domestic production from q, to q; which
subsequently decreases the demand for
labour. Finally, it shrinks the employ-
ment from emp, to emp, Even though
currency appreciation reduces employ-
ment, it is not a substantial amount and
is not statistically meaningful.
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DATA COLLECTION

The data used for this study come from
manufacturing industries. The data
have been collected from two sources:
the Turkish Statistical Institute and
Central Bank of the Republic of Turkey
(CBRT). Employment, gross wage,
and salary, export and import index,
and inflation are industry-specific
index data obtained from the Turkish
Statistical Institute and the exchange
rate index from CBRT. It comprises the
quarterly index data from 2010 to 2017
with the base year 2010. There are 19
two-digit manufacturing industries
(ISIC Rev 4 classification) compiled
in our data set.

METHODOLOGY

This study applies the conventional
econometric model to account for the
exchange rate effect on employment
and the real wage.

Yit= 30 + f31 Ex_ratei, t-1+ 32 Terms_tradei t-1
+ 83 Topi + 4 Ex_ratei,t-1X Topi
+ B5 Xit+ ai + uit 1]

Yit is denoted as employment and
Ex_rate is the real effective exchange
rate. The Terms trade refers to the
ratio of export to import, while the Topi
represents the 25% larger industries in
respect of Terms_trade as a dummy
variable equal to one. We also employ
the interaction terms between the
exchange rate and the top 25% of more
prominent industries because the larger
exporters simultaneously become the
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larger importers (Amiti et al., 2014).
Hence, we want to investigate how lar-
ger industries affect smaller industries
differently in employment. X is the
control variable. Furthermore, a, is the
unobserved industry-specific effect and
u;, is the error term.

Zit=Bo+B1 Ex_rate;, -1
+ B2 Terms_tradei.1 [2]
+ B3 Topi + Bs Xict+ ai + ujt

Z as a dependent variable represents the
real wage in the second model.

Before carrying out the panel regres-
sion, some econometric requirements
must be met. First, the properties of
the cross-section and the time series
must be considered. We investigate the
cross-section dependence test by emplo-
ying the Pesaran (2004). The tests reject
the null hypothesis of no cross-section,
confirming that there is cross-section
dependence in this data (see Table 3
Cross-Sections Dependence Tests).
Also, the first-generation unit root tests,
Hadri LM and IPS, are used to evaluate
the properties of the time series (Hadri,
2000; Im ef al., 2003). While Hadri’s
LM test has the null hypothesis of no
unit root to account for heterogeneity
and individual deterministic trend, the
IPS unit root test shows that all indivi-
dual series in the panel have unit-roots
(Hadri, 2000, Im et al., 2003). Both
tests show that the panels have unit-
roots. So, the pooled OLS is not allowed
because of the time trend, which would
provide a spurious regression. In addi-
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tion, Pesaran (2007) suggested a simple
unit root test in light of the potential
cross-sectional dependency and serially
correlated errors. This method is for the
individual series, using ADF regression,
where the mean of the current and lag-
ged cross-section is taken. Hence, CIPS
(Pesaron, 2007) and Z3C and Z5*
tests (Hadri & Kurozumi, 2012) are
also investigated for second-generation
unit root test. The advantage of second
generation test over the first-generation
test is that it considers the cross-section
correlation (Guloglu ef al., 2012). In
this study, we apply the unit root tests
to variables and also to individual
industries, as well as overall industries.
CIPS and Z3P€and Z5* deliver the
conflicting results of unit root testing,
which refers to the different order of
integration. Thus, for the cointegration
test, Westerlund (2008) offered an
approach in which the null hypothesis is
no cointegration against the alternative
hypothesis of cointegration. It results in
the existence of cointegration.

In this empirical study, the earlier tests
verified the cross-section dependence,
unit root, and cointegration (see Table
3 Cross-Sections Dependence Tests,
Table 4 CADF Statistics for Each
Country, Table 5 CIPS Statistics for
All Industries, Table 6 Hadri LM &
IPS Unit Root Test, Table 7 Second
Generation Unit Root Test, Table 8
Cointegration Test).

The data provides that it has cross-sec-
tion dependence with unit root and

cointegration. In this context, Fixed and
Random Effect Models are suitable for
this empirical study; however, the Fixed
Effect Model is applied because the
cross-section is smaller than the time
series, while the random effect model
is preferable for the whole population
(Wooldridge, 2012). In addition, we use
the one-way fixed-effect test to check
the individual or industry effect in this
model, as suggested by Baltagi (2005).
Assuming the time effect in this model,
for the existence of the individual
effect, we will test the null hypothesis
that the unobserved individual effect
is equal to zero.

Hyw,=...=u,,; =0, here N=19
industries allowing At = 0 for ¢ =
L...,32-1

In this case, the null hypothesis is
rejected, and it indicates the indivi-
dual effect verified by the One-way
Fixed-Effect Test.

RESULTS AND DISCUSSION

In this empirical study, two models are
used to find the effect of the exchange
rate on employment and wages. The
first model is applied to explore the
response of employment to the change
in the exchange rate and its interaction
with the top 25% larger industries in
respect to terms of trade. Similarly,
the response of wage to exchange rate
is accounted for using the Fixed Effect
Model. Industry fixed effect models are
applied to decide the response of the
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real wage to capture the effect of the
exchange rate (currency appreciation)
and the terms of trade.

Table 10 summarizes the impact of
the exchange rate on employment.
Columns one to six show the regression
model using the multiple form varia-
bles and analyzes how changes in the
explanatory variables affect the level
of employment. The values within the
brackets represent the robust standard
deviation. The star at the top of the
coefficients estimates the significance
level. In column 1, the response of
employment to changes in the exchange
rate is notably negative; the rise of the
exchange rate substantially reduces
the level of employment until quarter
one, i.e. three months. As Alexandre et
al. (2011) find, the lag of the exchange
rate has an impact on employment
in the current period; their empirical
research similarly uses one lag that
justifies our findings.

Likewise, the effects of the terms of
trade on employment reflect the impact
up-to lag one, which is corroborated by
the study of Polat and Uslu (2011). In
their empirical research, using annual
data, they demonstrated that export lag
has a marked impact on current emplo-
yment. In comparison, it is observed
that log GDP and inflation, as control
variables, have a grater impact on
employment in columns 3 and 4. To jus-
tify our variables in the models, we use
the Fixed Effect models in column 5 and
the Random Effect model in column 6.
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Both models show a similar relationship
pattern and value of coefficients that
verify our findings.

The terms of trade are defined as the
export volume to import volume ratio.
In this regard, a one-unit increase in
terms of trade denotes either rise in
export or a reduction in imports. The
source of employment impact derives
from the export shock, not the import
shock in this study. The terms of trade
lead to a substantial increase in the level
of employment. On the other hand,
GDP and inflation are used as control
variables. Both inflation and GDP have
a strong association with employment
(Akcoraoglu, 2010; Karahan et al.,
2012). The one per cent growth of GDP
increases the level of employment by
about 20%. Moreover, an increase in
inflation by 1% raises employment
by 0.15%. The GDP shows a more
pronounced effect on employment
than inflation.

The full model also presents that the
appreciation of the Turkish Lira is seen
to have a negative association with
employment but is insignificant in our
study. This finding is supported by the
studies of Branson and Love (1988);
Goldberg et al. (1999); Demir (2010).
Furthermore, the terms of trade positi-
vely affect employment. This influence
derives from the export volume, not
from import volume. A rise in export
contributes to a substantial increase
in employment. However, terms of
trade in the column-five model do not
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show any significant relationship, with
a robust standard deviation. This fin-
ding is corroborated by the studies of
Erlat (2000); Polat et al. (2011); Polat
and Uslu (2011).

However, in contrast to smaller indus-
tries, larger industries regarding terms
of trade have a more rigorous negative
effect on employment. Top 25% of
larger industries decrease employment
levels by more than 27.32% compared
to smaller 75% industries. The reason
behind this pronounced effect is that,
as Amiti et al. (2014) argued, the
bigger exporters are at the same time,
the bigger importers. While larger
industries produce the exported goods
using the imported input, the benefit of
a high-level of export on employment
is outweighed by the heavily imported
inputs. In addition, Turkish manufac-
turing industries are heavily dependent
on imported inputs (Filiztekin, 2004).
Thus, these arguments justify the fact
that larger industries reduce employ-
ment more than smaller ones.

On the other hand, the interaction
between the exchange rate and larger
industries increases employment levels.
Since the currency appreciation makes
the imported inputs cheaper, the bigger
industries would get benefit from using
this cheaper imported input in produc-
tion. As a result, this interaction term
increases the level of employment.

The second model of the study (Table
12 Real Wage Model with Lag) outlines

briefly how the exchange rate influen-
ces the real wage. Here, the models in
columns up to 3 explain the individual
variable impact on real wage. The full
model is explained in columns 4 and 5,
in which the Fixed Effect and Random
Effect models are used, respectively.
The currency appreciation has a posi-
tive effect on real wages. One percent
increase in the exchange rate raises
the real wage by 0.63% in the current
period. It is supported by the study of
Filiztekin (2004). At one lag which is
after one quarter, there is no signifi-
cant exchange rate relationship on real
wage. While the response of real wage
to exchange rate movement is positive,
the terms of trade do not reflect any
significant influence on real wage. The
log GDP is used as a control variable
in column 3. The link between GDP
and real wages is exceptionally posi-
tive. Better economic conditions tend
to increase the real wage. Therefore,
the higher output raises the demand
for labor and eventually raises the real
wage for labor.

CONCLUSION

This study focuses on the impact of the
exchange rate on employment and real
wage in Turkish manufacturing indus-
tries using the quarterly data from 2010
to 2017. It entails nineteen manufactu-
ring industries where the exchange rate
contains the value of the real effective
exchange rate, and the export volu-
me-to-import ratio is the terms of trade.
The study shows that the exchange rate
fluctuations referring to Turkish Lira
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appreciation have a negative, however,
negligible effect on employment, whe-
reas it has a highly positive impact on
real wage. By contrast, the exchange
rate variation has a more pronounced
effect on real wage than on employment.
On the other hand, the terms of trade
have no substantial influence on emplo-
yment and the real wage. Nonetheless,
with respect to terms of trade, the top
25% of the larger industries have a
negative impact on employment due to
the heavy reliance of the larger expor-
ting industries on imported inputs.
However, the interaction between
currency appreciation and the top 25%
larger industries increases employment
moderately. The study provides insight
to policymakers to take into considera-
tion the sensitivity of larger industries,
which are more responsive to the chan-
ges in currency appreciation. Despite
the fact the findings described above,
the scope of the study is limited to nine-
teen Turkish manufacturing industries
without distinguishing the characteris-
tic of rural and urban manufacturing
industries. The heterogeneity within
the industries is also not considered.
Using the firm-level data could reflect
a more accurate relationship between
the variables; however, we employed
sectorial level data in this research.
For future research, micro-level data,
market exposure and factor intensities
could be considered to explore the
effects of openness and export intensity
on employment levels.
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Appendix

Table 2. Data Definition

Variable Abbreviation Frequency Source
Employment consists of all employees working

either in enterprise or establishment Employment Quarterly TurkStat
Real Effective Exchange Rate index at lag three ex_rate Quarterly CBRT
Ratio of export volume index to import volume index at lag three terms_trade Quarterly TurkStat
Top 25% industries in terms of trade Top_25_pct _ind  Dummy=1 -
Interaction between top 25% industries in terms of trade Int_ Top_25_pct Dummy and )

and Real Effective Exchange Rate at lag three _ind_L3.ex_rate interaction term

Log of Gross Domestic Product Lngdpreal Quarterly TurkStat
Domestic Producer Price Index Dppi Quarterly TurkStat
Real wage measures the ratio of gross wage and real_wage Quarterly TurkStat

salary to the domestic producer price index

Note: Some of the variables are converted into log form: log(Variable)=1Variable.

Table 3. Cross Sections Dependence Tests

CD tests (employment) CD statistics P-value
cd Lm1 (Breusch & Pagan, 1980)(T>N) 430.273 0.000
cd LM2 (Pesaran, 2004 CDIm)(T>N) 14.020 0.000
Bias-adjusted CD test 196.804 0.000
CD tests (real wage) CD statistics P-value
cd Lm1 (Breusch and Pagan 1980)(T>N) 651.506 0.000
cd LM2 (Pesaran 2004 CDIm)(T>N>) 25.983 0.000
Bias-adjusted CD test 167.236 0.000

Table 4. CADF statistics for each country

Ho: Unit root or non-stationary, H;: No unit root or stationary

CADF Statistics (employment) Critical value CADF Statistics (Wage)
-2.568 -3.34 -3.384 **
-2.718 -3.34 -1.954

-3.953 ** -3.34 -4.066™*
-0.9402 -3.34 -3.772**
-2.020 -3.34 -2.039

-1.129 -3.34 -3.785 **
-1.228 -3.34 -4.042**
-2.240 -3.34 -2.306
-2.049 -3.34 -1.960
-0.7851 -3.34 -2.681
-2.880 -3.34 -4.340**
-4.273 ** -4.11 -2.881
-4.998** -4.11 -1.699
-3.686 -4.11 -3.156
-1.832 -3.34 -4.755 **
-2.803 -3.34 -4.437*
-3.205 -3.34 -4.179**
-1.171 -3.34 -1.899
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Table 5. CIPS statistics for all industries

CIPS - Hy;: Unit Root, H, : No Unit Root
Hadri-Kurozumi H,, : No Unit Root, H, : Unit Root

Unit Root Test Employment Model Real Wage Model Critical Value
CIPS statistics -2.460 -3.167** -2.72
Hadri-Kurozumi test
ZA_SPC -0.988 -1.978 1.645
ZA_la -1.734 -2.046 1.645

Table 6. Hadri LM & IPS Unit Root Test

Ho: All individual series are stationary, Ha: Some individuals contain unit roots
IPS Unit Root Test:

Ho: All individual series contain unit roots

Ha: Some individual series are stationary

Variables LM_AD (no time trend) LM_AD (time trend) IPS (no time trend)

IPS (no time trend)

Employment 69.8120*** 33.2972*** -1.7460** -8.5830***
ex_rate 59.2304*** 3.0184** 1.9942 -5.4403***
Dppi 71.1036*** 29.8650*** 14.7134 14.7134
terms_trade 21.1062*** 3.4333** -10.2457** S12.7111%%
Ingdpreal 79.8152*** -1.3552 2.1105 -13.5461***
real_wage 69.7503*** 7.9515%** -2.0290** -11.2288***
Table 7. Second Generation Unit Root Test
Variables CADF (no time trend) CADF (time trend)
Employment -4.318*** -4.877***
ex_rate 2.610 1.700
Dppi -1.790 -2.065
terms_trade -2.221 -2.406
Lngdpreal 2.610 1.700
real_wage -4.871%** -4.914***
Table 8. Cointegration Test
H,: No Cointegration, H,: There is cointegration
Cointegration Test (employment) Statistics P-value
Bias Adjusted CD test for cointegration equation 60.957*** 0.000
Cointegration Test (real wage)
Bias Adjusted CD test for cointegration equation 112.056*** 0.000
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Table 9. Employment Model without Lag

() ) @) @) (59 (6)"
Employment Employment Employment Employment Employment Employment
Ex_rate -1.313*** -179* -179*
(.181) (.063) (.063)
Terms_trade 14.318* -2.346 -2.346
(6.949) (5.22) (5.3)
Ingdpreal 32.654*** 19.672*** 19.672**
(4.785) (4.851) (4.926)
Dppi 436 183 183***
(.061) (.059) (.06)
Top 25% larger industries in terms of trade -29.417* -29.417**
(14.501) (14.724)
Interaction between top 25% larger ind. and ex_rate .352* .352**
(174) (177)
_cons 234.607*** 106.082** -756.706*** 63.836*** -413.876*** -419.255*
(15.585) (7.37) (128.658) (7.995) (128.067) (129.01)
Observations 608 608 608 608 608 608
Standard errors are in parentheses
***p<.01, ** p<.05, * p<.1
(5)-Panel fixed effect model
(6)*- Panel random effect model
(7) The brackets represent robust standard deviation
Table 10. Employment Model with Lag
(1 @ @) 4) (©) (6)
Employment Employment Employment Employment Employment Employment
ex_rate;, -.617*** -.10 -.022
(.094) (.059) (.064)
ex_rate; -.784*** -.088 =171
(132) (.101) (112)
terms_trade;, 9.61* -1.76 -1.738
(4.707) 4.21) (4.268)
terms_trade; 12.12* -.896 -.847
(4.589) (3.361) (3.391)
Ingdpreal;, 9.493** 2.702 2.566
(2.848) (3.612) (3.661)
Ingdpreal ;4 24.86** 20.228*** 20.227***
(3.847) (3.119) (3.164)
dppii, 61+ .001 -.003
(.072) (.071) (.071)
dppi . .288*** 154* 156**
(.07) (.068) (.068)
top 25% larger industries in term of trade -27.322** -24.981*
(12.343) (14.52)
Interaction between top 25% larger ind. and ex_rate .33** .299*
(.15) (172)
_cons 242.882*** 98.814*** -801.488*** 63.059*** -495.401*** -495.802***
(15.042) (9.789) (120.121) (7.652) (131.471) (131.316)
Observations 589 589 589 589 589 589

Standard errors are in parentheses
*** p<.01, ** p<.05, * p<1

(5)*- Panel fixed effect Model

(6)*- Panel random effect Model

(7) The brackets represent robust standard deviation
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Table 11. Real Wage Model Without Lag

() @) @) ) (5)
real_wage real_wage real_wage real_wage real_wage
ex_rate -2.609*** .343** 343
(.257) (.157) (.16)
terms_trade 29.345** -5.473 -5.473
(10.613) (6.502) (6.602)
Lngdpreal 70.264*** 79.534*** 79.534***
(7.013) (7.357) (7.47)
1.top_25_pct_te~e -1.386 -1.386
(2.517) (2.555)
_cons 360.898*** 104.613*** -1753.46** -2026.198*** -2034.482**
(22.213) (11.255) (188.553) (209.191) (211.927)
Observations 608 608 608 608 608
r2_p .z .z .z .z .z
Standard errors are in parentheses
*** p<.01, ** p<.05, * p<.1
(4)-Panel fixed effect model
(5)*- Panel random effect model
(6) The brackets represent robust standard deviation
Table 12. Real Wage Model with Lag
0] () ()] (4) (5)
real_wage real_wage real_wage real_wage real_wage
ex_rate; -1.315*** B3+ .63
(.159) (.16) (.162)
ex_rate; -1.503*** .288 .288
(.216) (173) (175)
terms_trade;, 19.568** -3.715 -3.715
(7.608) (6.495) (6.598)
terms_trade; 4 27.657*** -772 -772
(7.634) (4.175) (4.241)
Ingdpreal;, 16.021* 27175 27175
(6.628) (6.97) (7.081)
Ingdpreal;,, 60.267*** 69.954*** 69.954***
(7.889) (6.867) (6.976)
top 25% larger industries -1.75 -1.75
in term of trade
(2.172) (2.206)
_cons 380.118*** 86.66"** -1913.531** -2547.832*** -2557.292***
(21.977) (15.439) (181.311) (224.118) (227.055)
Observations 589 589 589 589 589
r2_p .z .z .z .z .z

Standard errors are in parentheses
***p<.01, ** p<.05, * p<1

(4)*- Panel fixed effect model
(5)*- Panel random effect model
(6) The brackets represent robust standard deviation
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