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ABSTRACT

Purpose-Turkish international trade mainly consists of the sectors of manufacturing industry and also determines the dynamics in this
industry. Therefore, export demand, import competition and technological changes (productivity) are very important topics for the sectors
of Turkish manufacturing industry. Besides the direct employment effects of international trade, trade variables influence productivity and
therefore indirectly affect employment. This study empirically analyzes the direct and indirect effects of international trade on sectoral
employment in the Turkish manufacturing industry.

Methodology-The data used in this study includes 22 sectors of the Turkish manufacturing industry for the period of 2009 —2017. The panel
data techniques are employed. Industry classification is NACE Rev. 2 (2-digit).

Findings-The estimations show that international trade is effective on sectoral employment in the Turkish manufacturing industry. Both
export demand and import penetration have a significant impact on sectoral employment in Turkey. While the increase in export demand
leads to an increase in labour demand, the increase in import penetration reduces it. However, the relationship between productivity and
international trade makes a negative effect on sectoral employment. The strong negative relationship between import competition and
productivity, measured by value added per worker, suggests that firms, when faced with international competition, can not adjust the level
of employment to decreased demand. On the other hand, the main determinant of productivity in the Turkish manufacturing industry seems
to be investment expenditures.

Conclusion- According to our findings, international trade is an important determinant of sectoral employment in the Turkish manufacturing
industry. There is a positive relationship between export demand and employment while the relationship is negative for import competition.
However, export demand is not a significant factor for productivity while import competition and productivity is negatively related. On the
other hand, the main determinant of productivity in the Turkish manufacturing industry is investment expenditures. The productivity equation
shows that this variable is positive and statistically significant.

Keywords: International Trade, Export Demand, Import Competition, Productivity, Employment.
JEL Codes: F14, F16, L60

1. INTRODUCTION

Turkey experienced a major structural change in the 1980s by shifting from an import substituting industrialization strategy
to an export-oriented growth model via implementing an orthodox structural adjustment program. Turkey has also gone
through a substantial process of liberalization at the national as well as international level in the 2000s and it is seen as a
successsful example of integration to the world economy.

Turkish international trade mainly consists of the sectors of manufacturing industry and also determines the dynamics in this
industry. Therefore, export demand, import competition and technological changes (productivity) are very important topics
for the sectors of the Turkish manufacturing industry. Turkish export flows consist mainly of manufactures. And foreign
demand is a crucial determinant of the demand for manufacturing output.

This study empirically analyzes the effects of international trade and productivity on employment in the Turkish
manufacturing industry. It investigates the employment effects of trade within the framework of the Heckscher — Ohlin -
Samuelson (HOS) theory. There is a positive relationship between an expansion in export demand and the demand for labour.
On the other hand, imports have adverse effects on sectoral employment. In addition to the direct employment effects of
trade, trade variables influence productivity and therefore indirectly affect employment. This relationship leads to the
productivity effect of international trade on employment.

DOI: 10.17261/Pressacademia.2021.1447 138


mailto:eakkus@istanbul.edu.tr
http://doi.org/10.17261/Pressacademia.2021.1447

Journal of Business, Economics and Finance -JBEF (2021),10(3), 138-147 Akkus

According to the reasoning behind this relationship: (i) exports and / or import competition affect technology (measured by
productivity) and (ii) this increase in productivity affects employment. The effect of international trade on productivity can
work in both directions. On the one hand, domestic firms that can not cope with foreign competition are faced with falling
productivity. Large hiring and firing costs which are present in the European economies may prevent domestic companies
facing decline in sales from internal restructuring in the form of lay-offs. On the other hand, international trade can increase
productivity if it can induce firms to successfully introduce productivity-enhancing technologies (Abraham and Brock, 2003:
224).

The second section of the study is a survey of the literature on the relationship between trade, productivity and employment.
The third section explains the data and methodology used in this study and the fourth section explains the empirical results
on the relationship between trade and sectoral employment, trade and productivity and finally productivity and sectoral
employment in the manufacturing industry of Turkey. The last section includes concluding remarks. Some descriptive
statistics regarding the Turkish manufacturing industry and import shares by industries are given in the Appendix.

2. LITERATURE REVIEW

Revenga (1992) investigates the effect of increased import competition on employment and wages in the U.S. manufacturing
industry using panel data method over the 1977-1987 period. Revenga finds that changes in import prices have a statistically
significant but small effect on sectoral employment.

Revenga (1995) studies the employment and wage effects of trade liberalization on the Mexican manufacturing industry using
a panel data set of firms for the 1984-90 period. Mexico initiated a radical liberalization of its external sector in 1985, after
decades of an import-substitution industrial strategy.

The paper finds that reductions in quota coverage and in tariff levels lead to only small reductions in firm-level employment.
According to the empirical results, a 10 point decrease in tariff levels, such as that experienced by Mexico between 1985 and
1990, is associated with a 2-3% reduction in employment.

Neven and Wyplosz (1999) focus also on the import competition effect on labour markets for German, French, Italian and UK
manufacturing industries for the period 1976-90. Neven and Wyplosz can not find a strong support for the Heckscher-Ohlin-
Samuelson effect of import competition on employment. But they do observe a substantial and diverse restructuring in
unskilled labour intensive industries.

Larre (1995) investigates the possible relationships between foreign trade, employment and relative wages using data for 21
industries in 12 OECD countries, over the period 1970-89. The findings of this time-series analysis indicate that the impact of
trade on labour market conditions seems to be significant but generally small relative to other factors and the most significant
relationships are observed in the high-skill industries.

Dutt, Mitra and Ranjan (2009) present a model of trade and unemployment for 92 countries over the period 1985-2004 for
panel analysis, where trade results from Heckscher—Ohlin comparative advantage based on international differences in
relative factor endowments and/or Ricardian comparative advantage based on relative technological differences.

The results of cross-sectional analysis, which present fairly strong and robust evidence for the Ricardian prediction show that
unemployment and trade openness are negatively related. This effect dominates the positive Heckscher—Ohlin effect of trade
openness on unemployment for capital abundant countries, which turns negative for labour-abundant countries. The results
of panel data analysis show that trade liberalization increases unemployment in the short-run, but reduces in the long-run.

Castro, Olarreaga ve Saslavsky (2007) attempt to estimate the effects of trade with China and India on Argentina’s industrial
employment between 1991 and 2003 during which industrial employment declined by 31 percent. They use a dynamic
econometric model and industry level data to estimate the effects of trade with China and India on the level of employment
in Argentina’s manufacturing sector.

The empirical results suggest that import competition from China and India only had a small negative effect on industrial
employment, even during the fast trade liberalization of the 1990s. On the other hand, exports do not seem to contribute to
the employment in the manufacturing industry of Argentina.

Bernard and Jensen (1999) analyze the interaction between exporting and firm performance for the USA over the 1984-1992
period. They ask two key questions:

“do good firms become exporters and do exporters outperform non-exporters” (Bernard and Jensen, 1999: 2).

The answer for the first question is clear but they can not find any positive evidence for the second question (Bernard and
Jensen, 1999: 23-24) :

..we conclude that there is substantial evidence that success and new products lead to exporting, and that exporting is
associated with growth in plant size. However, the lack of productivity gains suggest that firms entering the export market
are unlikely to substantially raise their productivity, even if they export continuously.
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Bernard and Jensen (2001) also examines the relationship between productivity and exporting in the U.S. manufacturing
sector for the 1983-1992 period. They can not find again any evidence for a positive impact of exports on productivity:

...Building on previous research, we have found no evidence that exporting per se is associated with faster productivity growth
rates at individual plants. The positive correlation between exporting and productivity levels appears to come from the fact
that high productivity plants are more likely to enter foreign markets (Bernard and Jensen, 2001: 17).

Then, “...causality goes in the other direction: more productive firms become better exporters” (Abraham and Brock, 2003:
225).

Abraham and Brock (2003) estimate the direct and productivity related indirect effects of international trade on sectoral
employment in 10 industralized European countries for the period of 1978-1994.

They have found significant effects from both international trade directly and productivity indirectly towards sectoral
employment in Europe. They find support “...for the hypothesis that international trade induces adjustments in technology”.

Lawrence (2000), explores the effect of international competition on technological change empirically for the USA during the
period 1978-89. Technological change is measured by changes in total factor productivity and the skill ratio in U.S.
manufacturing.

In this study, the empirical results confirm that import competition has a positive effect on US total factor productivity. The
results of Lawrence also show the importance of differentiating between imports from developed and developing countries.
In particular, total factor productivity growth is relatively faster in industries with a relatively large share of imports from
developing countries.

...Since such industries also employ relatively higher shares of workers with a high school education or less, this implies that
international competition has led to relatively faster productivity growth in unskilled-labour intensive sectors (Lawrence,
2000: 216).

The studies analyzing the relationship between trade and employment in Turkey are mostly focused on the direct affect of
trade or trade liberalization (globalization) on employment.

Gul And Kamaci (2012), examines the effects of international trade on employment using a panel data analysis for developed
and developing countries (including Turkey) in the periods of 1980-2010 and 1993-2010, respectively. As a result of their
empirical tests, it has been concluded that there is not any influences of unemployment on import and export in both
developed and developing countries. On the other hand, they have found a causality relationship from import and export to
unemployment in both developed and developing countries.

Erlat (2000) investigates the impact of export and import flows on the change in employment of the manufacturing industry
of Turkey. The analysis covers the periods before 1980 when Turkey switched from a regime of import-substitution based
growth to one of export-orientation and after 1980. In this study, manufacturing industry is categorized as net exporting,
import competing and noncompeting sectors. The results show that the impact of trade on employment change is more
significant in the post-1980 periods and that this is observed more in the net exporting and noncompeting categories rather
than the import competing category. The expansion in exports after 1980 has contributed to the increase in employment of
Turkish manufacturing industry.

Ayas and Cestepe (2010) study the effects of foreign trade on employment in the Turkish manufacturing industry for the
period of 1998-2002. These effects are examined according to input-output and factor intensity models by using 1998 and
2002 input-output tables. Their calculations reveal that the effects of foreign trade on employment change from sector to
sector; while trade increases employment in some sectors, it reduces in some other sectors. But the total effect of foreign
trade on employment in the Turkish manufacturing industry is positive.

According to the empirical results, the sectors with the highest employment increase, such as chemicals, chemical products,
rubber and plastic products and basic metal sectors, have also the highest increase in import. This result shows that the
employment effect in the manufacturing industry is based on the increases in import. Therefore, this study supports the idea
that production and employment in the Turkish manufacturing industry depend substantially on imported inputs.

There are few studies analyzing the effect of trade on both employment and productivity in the manufacturing industry of
Turkey.

Turco and Maggioni (2013) investigates the impact of trade on the firm employment level and composition by providing
evidence for the Turkish manufacturing industry over the period 2003-2008. Authors evaluate Turkey as an interesting case
within this framework as it has undergone a continuous and growing integration process in the global economy since 1980s.
According to their empirical evidence, productivity gains are associated with the internationalisation of Turkish firms. They
also study the effect of the firm trade integration strategies on its employment composition in terms of the ratio of R&D to
non R&D workers.

The empirical findings show that entering the export and the import markets at the same time gives the highest employment
growth in the entry and the following years by the existence of complementarity effects between the two strategies. The
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investigation of the trade intensity reveals that although labour demand is positively affected, regardless of the firm degree
of involvement in foreign markets, firms entering both export and import markets with a high intensity experience higher
employment growth. Finally, the share of R&D employees increases only by high intensity exporting and such trade activity
is the driver of innovation.

Their results do not support decreases in employment due to existing international integration process. On the contrary, the
firm trade activity positively affects the evolution of manufacturing employment within the stagnant Turkish labour market.
More importantly, they show that entry in both the import and the export markets, relevantly increases the firm scale of
operations. Therefore, internationalisation provides firms with higher growth prospects and represents a significant channel
for employment creation.

In conclusion, the evidence of this paper on Turkey suggests that policy makers in emerging economies should be concerned
about enhancing the firm involvement in foreign markets, as it represents a powerful tool to foster firm growth (Turco and
Maggioni, 2013: 18).

On the other hand, Meschi, Taymaz and Vivarelli (2008, 2011) analyses the relationship between trade openness, technology
adoption and relative demand for skilled labour in the Turkish manufacturing industry using firm-level data over the period
1980-2001. They estimate the impact of trade openness on labour demand by using a unique database of 17,462 firms. This
data set covers all manufacturing firms employing 10 or more people and represents about 90% of manufacturing output.

The analysis reveals that in Turkey the relative demand for skills increased substantially over the 1980-2001 period, when
Turkey underwent radical policy changes favouring trade liberalisation. According to empirical results, the mutual influence
between trade openness and technology adoption was the central factor in shifting the demand for labour towards more
skilled workers within each firm. Technology related variables (domestic R&D expenditures and technological transfer from
abroad) are positively and significantly related to skill upgrading.

The sectoral analysis shows that increasing export towards more industrialised countries (mainly the E.U.) tends to shift the
production toward less skill-intensive activities. This result is consistent with the Heckscher-Ohlin’s theorem and in its Stolper-
Samuelson corollary (HOSS theorem); on the other hand, import penetration from more developed countries promotes the
adoption of new technologies embodied in capital and intermediate goods. Therefore, it switchs the production for more
skill-intensive technologies.

Besides, firms belonging to those sectors that most raised their imported inputs from more developed countries also
increased their demand for skilled workers. The idea behind this finding is that imports by a middle income country from
industrialised countries imply a transfer of new technologies that are more skill-intensive than those previously in use in
domestic markets and lead to a higher demand for skilled labour.

The papers on Turkey show that international trade usually affects employment in a positive manner in the manufacturing
industry. On the other hand, international trade stimulates innovation and firms may engage in innovative efforts and endow
themselves with skilled workforce. The mutual influence between trade openness and technology adoption is the key factor
in shifting the demand for labour towards more skilled workers within each firm.

3. DATA AND METHODOLOGY

The current study analyzes the effects of international trade and productivity on the sectoral employment in the
manufacturing industry of Turkey. For this purpose, two regression equations are estimated.

Employment Equation:
EMP;: = aiz+ B1(EXPit) + X1(IMPi) + n1(WAGE;:) + A1 (PRODyt ) + U1it (1)
Productivity Equation:
PRODjt = aiz + B2 (EXPit) + X2 ( IMPit) + &2 (INVie) + 82( RDit) + Uit (2)

While in the first equation, the effects of international trade (export and import) and productivity on sectoral employment
are investigated, the second equation estimates the effects of international trade on productivity. This equation also includes
investment and research-development expenditures, which show the impact of technological innovations on productivity.

In this model, employment (or labour demand) is explained by export demand, import penetration, wage per person
employed and productivity that is measured by value added per person employed (Equation 1). Employment equation
estimates the direct impact of export demand (B1) and import competition (x1) on the sectoral employment in Turkish
Manufacturing industry. This regression equation also estimates the effect of productivity (A1) on employment which is one
aspect of the productivity effect of international trade on employment.

On the other hand, productivity is explained by export demand, import penetration, investment expenditures per person
employed and research&development expenditures per person employed (Equation 2). The important point here is the
impact of trade integration on productivity which is the other aspect of the productivity effect of international trade on
employment. The other variables in the productivity equation are for measuring the effect of the changes in investment
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expenditures that affects capital stock finally, and of research and development expenditures on productivity. Whether
companies adopt labour-saving or labour-augmenting technologies as a result of international trade is important for the sign
of productivity parameter in the employment equation. If A; parameter is positive, increases in productivity are labour-
augmenting; when A1 is negative, increases in productivity are labour-saving.

The data used in this study is described as below:

EMP = Number of persons employed in the sectors of the manufacturing industry
(i and t refer respectively to industry and time).

EXP = Sectoral exports which shows the export demand effect.

IMP = Import penetration ratio which is defined as imports divided by the difference between sectoral production
and sectoral net exports:

(Import / Production — Net Exports)
Import competition is measured by import penetration.
WAGE = Wages -Salaries and social security payments per person employed in the manufacturing industry.

PROD = Labour productivity which is measured by value added at factor cost per person employed in the related sector of
the manufacturing industry.

INV = Fixed capital investment expenditures per person employed in the manufacturing industry.
RD  =Research and Development Expenditures per person employed in the manufacturing industry.

Data Source: Turkish Statistical Institute (TUIK) Databases for Annual Industry And Service Statistics and Foreign Trade
Statistics. All variables are expressed in dollars and all variables except import penetration ratio are shown in logarithms. Data
set covers 22 sectors in the Turkish manufacturing industry.

Classification : “Statistical Classification of Economic Activities in the European Community” (NACE), Revision 2 (2-digit).

Time Period: 2009-2017. Due to the difficulties of finding regular data for all sectors, the study was constrained to include the
period 2009-2017.

Some descriptive statistics for the 22 sectors of the Turkish Manufacturing Industry and import shares for these sectors are
given in the Appendix.

4. EMPIRICAL RESULTS

The employment and productivity equations (Equation 1 and 2) are estimated by using panel data econometrics. The
empirical analysis of the 22 sectors of the Turkish manufacturing industry during 2009 to 2017 constitutes 198 observations.
Two stage least squares approach is used in order to capture in the employment equation only the productivity changes that
are explained by export demand, import penetration and other productivity variables. The fitted values of the productivity
variable obtained by the estimation of Equation 2 are substituted into Equation 1.

4.1. Trade and Employment

The estimation results for Equation 1 are presented in Table 1. The regression coefficients for export demand (B1), import
penetration (x1) and productivity (A1) are 0.47, -0.33 and -1.31respectively. While the export demand affects employment
positively, import competition makes a negative effect on it.

EMP;; = a1+ Bl(EXPit) + XI(IMPit) + nl(WAGEit) + }\1 (PRODit) + Uit (1)

The productivity variable in the employment equation is obtained from the second equation. After productivity equation is
estimated, employment equation (Equation 1) is estimated where the productivity variable is instrumented by using the fitted
values from the productivity regression.

The impact of productivity on employment is one aspect of the productivity effect of international trade on employment.
However, productivity variable, which is measured by value added per person employed in this study, makes a statistically
significant negative effect on sectoral employment in the Turkish manufacturing industry.
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Table 1: The Regression Results of the Employment Equation

Dependent Variable: EMP

Method: Random - effects GLS regression
Sample: 2009-2017

Period included: 9

Cross-sections included: 22

Total panel (balanced) observations: 198
Overall R - Squared: 0.7903

. .. Drisc. / Kraay
Variable Coefficient std. Error t- Value p - Value
Constant 14.648*** 3.134 4.67 0.002
EXP 0.473*** 0.079 5.98 0.000
IMP -0.334%** 0.043 -7.73 0.000
WAGE 0.005 0.003 1.51 0.169
PROD -1.314%** 0.126 -10.43 0.000

Note : *** Significance at 1 % percent.

4.2. Trade And Productivity

The estimation results for Equation 2 are presented in Table 2. While the impact of productivity on employment is one aspect
of the productivity effect of international trade on employment, the other aspect of this effect concerns the effect of trade
integration on productivity.

PROD;t = a2 + B2 (EXPit) + X2 ( IMPit) + 2 (INVit) + 82( RDit) + uait (2)

Export demand is not a statistically significant source of productivity in the manufacturing industry of Turkey. The increases
in export demand do not make a positive contribution to labour productivity (value added per person employed) in Turkish
manufacturing industry.

The negative coefficient before import competition variable suggests that increased import competition causes a loss in
productivity in the Turkey’s manufacturing industry. This supports the view that restructuring is a difficult process in Turkey
as well as in Europe. “Companies going through rising foreign competition that reduces their sales are unable to scale down
their factor use at the same rate” (Abraham and Brock, 2003: 229).

However, it is not found a statistically significant relationship between export demand and productivity. These findings
support the estimations of the productivity equation. According to Bernard and Jensen (1999, 2001), the causality between
these two variables work in the other direction: “more productive firms become better exporters but there is no evidence
that exporting increases the productivity growth rates of firms.”

Investment expenditures per worker have positive impact on the productivity of the Turkish manufacturing industry. In the
light of these estimations, it is possible to conclude that the main contributors of productivity in the manufacturing industry
of Turkey are new investments realized in the related sectors.

Table 2: The Regression Results of the Productivity Equation

Dependent Variable: PROD

Method: Fixed - effects regression
Sample: 2009-2017

Period included: 9

Cross-sections included: 22

Total panel (balanced) observations: 198
Within R - Squared: 0.0590

Variable Coefficient Drisc. / Kraay t- Value p - Value
Std. Error
Constant 8.393 1.548 5.42 0.001
EXP -0.002 0.034 -0.06 0.956
IMP -0.103** 0.036 -2.85 0.021
INV 0.140** 0.055 2.54 0.034
RD 0.011 0.027 0.40 0.700
Note : ** Significance at 5 % percent.
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4.3. Prroductlvity Related And Total Effects of Internatlonal Trade on Employment

Combining two aspects of this model produces the productivity effects of international trade on employment. When we

substitute productivity equation into employment equation.

EMPi=0a; + B (EXPi) + X (IMPy) + n (WAGE#) + & (INVi) + & (RDyt) + uit

ai=apt AMdiz ;

B=B1+ MBy;

X=Xa+Mx2; n=n1; ¢ =Adz;

The estimation results for Equation 3 are presented in Table 3.

Table 3: The Regression Results of the Employment Equation

6 =M 62 ; Uit = U + Uzit.

Sample: 2009-2017
Period included: 9

Dependent Variable: EMP
Method: Fixed - effects regression

Cross-sections included: 22
Total panel (balanced) observations: 198 ; Within R - Squared : 0.6118

Drisc. / K
Variable Coefficient risc. / Kraay t- Value p - Value
Std. Error

Constant 4.630 3.611 1.28 0.236
EXP 0.488*** 0.113 4.31 0.003
IMP -0.182% 0.087 -2.09 0.070
WAGE 0.006 0.004 1.39 0.201
INV -0.292%** 0.125 -2.34 0.048
RD 0.004 0.024 0.15 0.886

Note : *** Significance at 1 % percent ; ** Significance at 5 % percent; * Significance at 10 % percent.

In the Tables 4 and 5 below, direct and productivity related employment effects of export demand and import competition
are calculated by the aid of the parameter coefficients produced by employment and productivity equations.

Total Impact of export demand: B = B1 + A1 B2

The total impact of export demand on employment is measured by the B coefficient which is the sum of the direct effect of
export demand on employment (B1) and the effect of an increase in export demand on employment that occurs via an
increase in productivity (A132).

Table 4 gives the direct and indirect effects of export demand on employment. Since there is not a significant relationship
between export demand and productivity (B2 parameter) in Turkish manufacturing industry according to our estimations,
productivity related effects of exports on employment are ignorable (132 parameter).

Actually, total effect in the table below is mainly the result of the direct effect of export demand on employment, which is
positive and statistically significant  (B; parameter).

Total Impact of import competition: x = x1 + M X2

Similarly, x refers to the total impact of import competition on employment and consists of the direct (x1) and the productivity
induced effects (A1 X2) of import competition on sectoral employment.

Table 5 gives the direct and indirect effects of import competition on employment. The productivity related effect of import
penetration on employment is statistically significant and negative (A1x2 parameter).

Increasing import competition results in decreasing jobs in the manufacturing industry of Turkey when we take into
consideration the direct employment and productivity effects of import competition (xiand x, parameters).

Table 4: The Productivity Related and Total Effects of Export Demand on Employment

B=B1+A1 B2
Productivity Related Effect (A1 B2)

Export Demand Effect (B1) Total Effect (B)

0.473 0.003 0.476

Note: Created using Tables 3 and 4.

Table 5: The Productivity Related and Total Effects of Import Competition on Employment
X=X1+AiXz

Productivity Related Effect (A1X2)

Import Competition Effect (x1) Total Effect (x)

-0.334 0.135 -0.199

Note: Created using Tables 3 and 4.
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The coefficient values displaying the total effects of export and import calculated by using the estimated coefficients of
Equation 1 and 2 are in harmony with those estimated by Equation 3.

The calculated coefficient for export in Table 4 is 0.476 whereas the estimated value for it in Table 3 is 0.488. The calculated
coefficient for import is -0.199 in Table 5 but the estimated value for it in Table 3 is -0.182. The results are rather close.

5. CONCLUSION

This paper investigates the sectoral employment effects of international trade and productivity in the manufacturing industry
of Turkey. There are several important conclusions of this study.

First of all, international trade is effective on sectoral employment in the Turkish manufacturing industry. Both export demand
and import penetration have a significant impact on sectoral employment in Turkey. While the increase in export demand
leads to an increase in labour demand, the increase in import penetration reduces it.

Secondly, the relationship between productivity and international trade makes a negative effect to sectoral employment.
Export demand is not a statistically significant source of productivity in the manufacturing industry of Turkey. The increases
in export demand do not make a positive contribution to labour productivity (measured by value added per person employed)
in the Turkish manufacturing industry. International trade can increase productivity if it can induce firms to successfully
introduce productivity-enhancing technologies. According to Bernard and Jensen (1999, 2001), the causality between these
two variables work in the other direction: “more productive firms become better exporters but there is no evidence that
exporting increases the productivity growth rates of firms.”

Therefore, total effect of export demand on employment in the manufacturing industry of Turkey is mainly the result of the
direct effect of it, which is positive and statistically significant. Since there is not a significant relationship between export
demand and productivity in the manufacturing industry according to our estimations, productivity related (indirect) effects
of exports on employment are ignorable.

The strong negative relationship between import competition and productivity suggests that increased import competition
causes a loss in productivity in the Turkey’s manufacturing industry. This supports the view that restructuring is a difficult
process in Turkey as well as in Europe. “Companies going through rising foreign competition that reduces their sales are
unable to scale down their factor use at the same rate” (Abraham and Brock, 2003: 229). More clearly, the domestic firms
that can not cope with foreign competition are faced with falling productivity. Large hiring and firing costs which are present
in the Turkish economy as well as in European economies may prevent domestic companies facing decline in sales from
internal restructuring in the form of lay-offs.

As a result, the overall impact of import competition on employment results from both direct and productivity-related
(indirect) effects of import competition on sectoral employment in the Turkish manufacturing industry. Increasing import
competition results in decreasing jobs in the manufacturing industry of Turkey when we take into consideration the direct
employment and productivity effects of import competition. Because the productivity related effect of import penetration
on employment is statistically significant and negative.

Third, the main determinant of productivity in Turkish manufacturing industry is investment expenditures. The productivity
equation shows that this variable is positive and statistically significant.
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Appendix 1: Descriptive Statistics For Turkish Manufacturing Industry (2009-2017)

Sectors Personnel | Productivity - Investment | Research and
. Employment| Exports | Imports Net Exports Import Y Expenditures | Development
In Manufacturing . o o . Cost Per |Value Added Per,| .
(Number of | (Million | (Million (Million Penetration Per Employee | Expenditures
Industry . Employee Employee
Persons) | Dollars) | Dollars) Dollars) Ratio (Thousand |Per Employee
(NACE Rev.2) (Dollar) (Dollar)
Dollars) (Dollar)
Food (10) 432 012 10299 4944 5354 8.92 11040 21210 111 119
Beverages (11) 14 753 230 325 -94 0 0 56267 3237 74
Textiles (13) 401120 10585 5210 5375 18.03 9252 19075 120 109
\Wearing Apparel (14) | 500 448 14413 2674 11739 21.47 7276 10381 96 18
Leather (15) 66 268 964 1398 -435 31.60 7193 11466 721 23
'Wood, Wood
Products and Cork 81162 710 1206 -497 0 6453 15611 586 19
(16)
Paper and Paper 58027 1693 3501 -1808 31.14 14395 32720 836 72
Products (17)
Printing and
Reproduction of 54972 19 46 -27 1.16 9222 15839 863 49
Recorded Media (18)
Coke and Refined
Petroleum Products 8 054 4920 14652 -9732 53.78 40776 159578 5891 1337
(19)
Chemicals and
Chemical Products 75761 6135 25894 -19759 65.51 18408 55592 629 1490
(20)
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Akkus

Basic Pharmaceutical

Products and 31709 750 4621 3871 0 32011 53832 1501 2799

Pharmaceutical

Materials (21)

Rubber and Plastic 189448 | 6221 4455 1766 2231 11582 24830 255 242

Products (22)

Other Non-Metallic

Mineral Products (23)| 222747 | 3972 1782 2190 8.54 11661 26578 208 172

Basic Metals (24) 129401 | 18259 | 25156 -6897 47.60 18274 48815 369 229

Fabricated Metal 333089 6753 4529 2224 20.65 9253 17020 144 331

Products (25)

Computer, Electronic

and Optical Products | 32 368 2571 13904 11333 81.88 21205 43721 1486 7420

(26)

fz";;t"ca' Equipment | /4558 | 9132 8894 238 4134 15104 31270 334 1300

Machinery and

- 197263 | 6868 18548 -11680 0 12513 24839 245 773

Equipment n.e.c (28)

Motor Vehicles (29) | 149201 | 18651 | 18539 112 58.68 17841 39060 323 3299

Other Transport 29830 2384 5188 -2804 0 22346 41051 1617 6981

Equipment (30)

) 176684 | 1736 670 1067 9.08 7320 10964 277 54

Furniture (31)

Other Manu.(32) 71.637 3822 3605 217 65.32 7640 13335 672 238

Total 3407512 | 131086 | 169740 | -38654 26.68 14126 35139 933 1234
Aver. Aver. Aver. Aver. Aver.

Appendix 2: Import Shares By Industries (2009-2017)

High Import Share

Medium Import Share

Low Import Share

Leather (15)

Beverages (11)

Food (10)

Paper and Paper Products (17)

Textiles (13)

Wearing Apparel (14)

Coke and Refined Petroleum Products (19)

Wood and Wood Products and Cork (16)

Printing and Reproduction of Recorded
Media (18)

Chemicals and Pharmaceutical Products
(20+21)

Rubber and Plastic Products (22)

Other Non-Metallic Mineral Products (23)

Basic Metals (24)

Fabricated Metal Products (25)

Furniture (31)

Computer, Electronic and Optical Products
(26)

Electrical Equipment (27)

Machinery and Equipment n.e.c (28)

Motor Vehicles (29)

Other Transport Equipment (30)

Other Manufacturing (32)

Notes: Import share is defined as imports / (domestic output + imports). High import share industries are defined to be those in which imports
comprised at least 20 percent of total new supply for 2009-2017 period. Medium import share industries have import shares of 10 to 20
percent. Low import share industries have import shares of less than 10 percent. Most of the sectors of the Turkish manufacturing industry
(12 out of 22) are included in the high import share category.
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