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ABSTRACT

THE IMPACT OF FREE ZONES ON STRUCTURAL UNEMPLOYMENT IN
TURKEY

OZORUN, Saadet
M.S., The Department of Economics
Supervisor: Prof. Dr. Erkan ERDIL

July 2025, 106 pages

This thesis focuses on exploring the effects of free zones in Turkey and their impact
on structural unemployment. In the modern, technologically advanced economy, free
zones are crucial in attracting foreign direct investment and job creation. Although
the early results in Turkey were not very high, free zones were implemented in 1980

to promote export-driven development and employment.

To answer the research question on the effects of free zones on structural
unemployment in Turkey, the study employs an unbalanced panel data model from
2013 to 2023. The dependent variable, structural unemployment, is obtained using
the Hodrick-Prescott (HP) Filter. Important independent variables are volumes of
trade within free zones, the number of firms, and the number of operating licenses.

Control variables involve regional education levels, GDP, and net migration rates.

The econometric methods used are fixed effects, panel unit root tests, and
generalized method of moments (GMM). Results indicate that the volume of trade

and the number of running licenses have substantially reduced structural

v



unemployment. Conversely, the total number of firms does not make a significant
difference. Education level continuously decreases structural unemployment,

whereas in some models, net migration raises levels of structural unemployment.

These results confirm that structural unemployment is present, with education and
regional GDP identified as robust predictors. Overall, the paper concludes that the
impact of free zones in Turkey on structural unemployment is indirect yet significant.
To maximize the effect of education and labor market policies, it is necessary to

strengthen them.

Keywords: Free Zones, Structural Unemployment, HP Filter



0z

SERBEST BOLGELERIN TURKIYE’DEKI YAPISAL iSSiZLiK UZERINDEKI
ETKISI

OZORUN, Saadet
Yiiksek Lisans, Iktisat Boliimii

Tez Yoneticisi: Prof. Dr. Erkan ERDIL

Temmuz 2025, 106 sayfa

Bu tez, Tiirkiye'deki serbest bdlgelerin etkilerini ve yapisal igsizlik tlizerindeki
etkilerini arastirmaya odaklanmaktadir. Modern ve teknolojik agidan gelismis bir
ekonomide, serbest bolgeler dogrudan yabanci yatirimlarin ¢ekilmesi ve istihdam
yaratilmasi agisindan biiylik 6nem tagimaktadir. Tiirkiye'deki ilk sonuglar ¢ok yiiksek
olmasa da, serbest bolgeler 1980 yilinda ihracata dayali kalkinma ve istthdami tegvik

etmek amaciyla uygulamaya konulmustur.

Tiirkiye'de serbest bolgelerin yapisal igsizlik tizerindeki etkilerine iligkin arastirma
sorusunu yanitlamak i¢in, ¢alismada 2013-2023 yillar1 arasinda dengesiz bir panel
veri modeli kullanilmigtir. Bagimli degisken olan yapisal issizlik, Hodrick-Prescott
(HP) Filtresi kullanilarak elde edilmistir. Onemli bagimsiz degiskenler serbest
bolgelerdeki ticaret hacmi, firma sayist ve faaliyet ruhsati sayisidir. Kontrol

degiskenleri bolgesel egitim seviyeleri, GSYIH ve net go¢ oranlarni igermektedir.

Kullanilan ekonometrik yoOntemler sabit etkiler, panel birim kok testleri ve

genellestirilmis momentler yontemidir (GMM). Sonuglar, ticaret hacminin ve isletme
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ruhsati sayisinin yapisal issizligi onemli Olglide azalttigini gdstermektedir. Buna
karsilik, toplam firma sayisi Onemli bir fark yaratmamaktadir. Egitim seviyesi
yapisal issizligi stirekli olarak azaltirken, bazi modellerde net go¢ yapisal issizlik

seviyelerini ylkseltmektedir.

Bu sonuglar, egitim ve bdlgesel GSYIH'in giiclii dngoriiciiler olarak belirlendigi
yapisal issizligin mevcut oldugunu dogrulamaktadir. Genel olarak bu ¢alisma,
Tirkiye'deki serbest bolgelerin yapisal issizlik iizerindeki etkisinin dolayli ancak
onemli oldugu sonucuna varmaktadir. Egitim ve isgilicii piyasasi politikalarinin

etkisini en st diizeye ¢ikarmak i¢in bu politikalarin giiclendirilmesi gerekmektedir.

Anahtar Kelimeler: Serbest Bolgeler, Yapisal Issizlik, HP Filtresi
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CHAPTER 1

INTRODUCTION

1.1. The Context and Aim of the Thesis

As time passed and the era changed, what was right became wrong, and what was
thought to be modern became outdated under the influence of globalization. To gain
a place in globalization, countries entered a competition to develop the technologies
of their time and surpass those of others. This situation profoundly impacted the
structures of modern economies, prompting countries to develop new policies and
strengthen their competitive structures against other nations. In this context, free
zones, which are the building blocks of our study, have become a popular strategy in
both developed and developing countries to increase economic growth, international
competitiveness, and employment opportunities within the country. The mentioned
free zones attract domestic and foreign companies due to the various advantages they
have (such as tax exemptions, ease of customs procedures, and infrastructure
advantages). Thanks to these advantages, companies investing in countries with free
zones also take their technologies and knowledge to the countries they visit,
supporting regional development. In Turkey, a developing country influenced by the
global popularity of free zones, export-oriented free zones began to be established in
the 1980s. Currently, there are 19 free zones in Turkey, which are positioned to both

advance the country's economy and address the employment problem.

Unemployment, another key building block of our study, holds a crucial position in
the economic literature and is a significant criterion for assessing a country's
economic and social health. Among the frictional, structural, and cyclical types of
unemployment, structural unemployment is a long-term type that arises from

mismatches between those who demand labor and those who supply labor in a
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country's labor market. Unlike other types of unemployment, structural
unemployment arises from structural economic difficulties, skill mismatches, and
sectoral and geographical factors. Due to the structural nature of the situation,
structural unemployment is more challenging to address than other forms, and
policymakers need to conduct thorough analyses to resolve it. Turkey has a young
and dynamic population in its labor market, which means that structural
unemployment can have a profound impact on the Turkish economy, welfare, and
development. So, can free zones prevent structural unemployment by creating the
necessary demands and analyzing them correctly? The answer to this question, which

we ask in our study, is of great importance both academically and politically.

In this thesis, we address the effect of free zones in Turkey on structural
unemployment in Turkey. In particular, this study examined the possibility of
reducing structural unemployment through the economic contributions of 19 free
zones, including trade volumes, the number of firms, and the number of operating
licenses. Moreover, in addition to these economic contributions, the aim was to
examine the relationship between free zones and structural unemployment more
comprehensively by using the education level, migration rates, and regional gross
domestic product in 26 regions in Turkey as control variables. This study is designed
with a quantitative research approach and focuses on the period from 2013 to 2023.
We employ an unbalanced panel data model in our study due to the limited
availability of data for certain years, which enables the inclusion of region-year
observations even when data are missing for specific years. Structural unemployment
is a type of long-term unemployment that is difficult to measure. Since it is difficult
to measure, we obtained structural unemployment from unemployment data in
Turkey using the Hodrick-Prescott (HP) filter in this study. Then, we applied
econometric techniques, including the fixed effects model, panel unit root tests, and
generalized method of moments (GMM), to examine the effect of free zones on
structural unemployment. This study aims to explain not only the effect of free
zones in Turkey on reducing the structural unemployment problem but also to
highlight their role in enhancing the effectiveness of economic policies to be

implemented.



1.2. Motivation of the Study

Every study presents an idea, just like the one we propose in this study: whether free
zones have an impact on structural unemployment. In the current analysis, it is
proposed to focus on the modern economic situation in Turkey and contrast it to the
economic situation in a few other states in Europe. Structural unemployment is the
most long-term form of unemployment and it has long-run and severe consequences
to the labour force, and it promotes macro-economic fluctuations. This, therefore,
means that structural unemployment is a big challenge to all countries. Figure 1
illustrates the structural unemployment rates in European countries, including
Turkey. So, how does Turkey differ from its European counterparts, and what is its

standing when compared to other nations?

Unemgloyment Trends by Countnes (2013-2023)
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Figure 1. Unemployment Trends by Countries (2013-2023)
Source: Eurostat (2024)

As we can see more clearly from Figure 1, the course of structural unemployment in

Turkey is striking compared to other European countries. When the graphs are



scrutinized, it is evident that unemployment rates in Turkey are higher than those in
other countries during specific periods and that they exhibit a slower recovery than
other countries in economic recovery processes or have difficulty falling below a
certain base level. This situation demonstrates that the current unemployment
problem in Turkey is not only related to temporary economic shocks but also that
structural factors play a significant role in the persistence of the unemployment issue.
The structural unemployment problem worldwide is a serious issue arising from the
dynamics of the labor market. This situation also has an important place in Turkey's
labor market. There are several reasons why we chose structural unemployment, one
of the main characteristics of this study. Firstly, the mismatch between the level of
education observed in Turkey and the demand in the labor market contributes to the
unemployment problem in Turkey being more persistent compared to other European
countries. For example, as the young population in Turkey increases, unemployment
may also rise during the same period (TurkStat, 2024). The primary reason for this is
that the skills of young graduates do not align with the changes in the sectors and the
criteria demanded by these sectors. The resulting mismatch also suggests that it
introduces a structural skill gap. The second reason is that the Turkish economy has
undergone a transition from an agricultural to an industrial and service-based sector
with globalization (TurkStat, 2023-2024). A structural transformation occurred in the
country following this transition, resulting in decreased employment in some regions
and sectors. Unfortunately, no adequate measures have been taken to solve the
unemployment problem. Finally, Turkey's demographic structure is younger and
growing rapidly because this population increases the labor force supply. However,
Turkey is inadequate to meet this supply in terms of economic growth and the
provision of new job opportunities. For example, when we look at Turkey's
unemployment rate, even in 2019, we see that it is higher than that of other countries.
This situation clearly shows us the effect of the demographic structure in Turkey on

structural unemployment.

On the other hand, the fact that the female population in the country is less involved
in the labor market than men and the prevalence of informal employment in the
country shows that the structural unemployment in Turkey is not only quantitative

but also qualitative (ilkkaracan, 2012). As mentioned before, the unemployment
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problem in Turkey is structural, and this situation is critical, especially for the young
and skilled. At this point, free zones, which are also gaining importance in the global
world, offer the potential to be the solution to structural unemployment in terms of
increasing economic growth and employment in the country. Therefore, the second
building block of this study, free zones, was discussed. Free zones play a crucial role
in creating new job opportunities by attracting local and foreign investors to the
region and offering various support measures such as tax advantages and streamlined
bureaucratic processes (Yavan, 2010). However, whether free zones in Turkey will
impact structural unemployment is a matter of controversy. Therefore, one of the
primary motivations of this thesis is to examine the employment creation capacity of
free zones in the regions where they are located, their integration into those regions,
and the compatibility of the qualifications of the existing workforce with the job
opportunities to be created. As a result, the reason for choosing a topic titled "The
Impact of Free Zones on Structural Unemployment in Turkey' in this thesis is that
structural unemployment in Turkey is chronic. Therefore, despite Turkey's young
population, developing economy, and geopolitical location, the unemployment
problem cannot be solved. The fact that unemployment trends in Turkey have
remained consistently high compared to similar countries has led us to show the
necessity of structural reforms and to contribute to academic studies on this subject.
With this study, we will contribute to the academic literature and provide practical
impact. The discussion conducted here analyzes the role of free zones in causing
structural unemployment hence equipping policymakers with empirically backed
information that they need to design economic policies that promote not only social

welfare but also provide a sustainable development.

1.3. Content of the Thesis

This study consists of 5 sections. After the introduction section, where we talk about
the purpose of the study and our motivation, we move on to the second section,
where we review the literature. In the third section, we discuss the research design of
our study, including data collection and the data used, the model diagnostics
employed to estimate structural unemployment, the limitations encountered during

the study, and the methodology section, which includes the conclusion. In the fourth
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section, namely the findings section, we explained the fixed effects model and the
panel unit root test results used in our study, as well as the effects of free zones on
structural unemployment. We also linked our findings to existing literature at the end
of Chapter 4. In the last section, a comprehensive evaluation of all the tests and
research conducted is presented, demonstrating that our study can inform future

studies.



CHAPTER 2

LITERATURE REVIEW

This chapter aims to examine views that will provide a better understanding of
whether free zones, which play a crucial role in economic development, have a
positive impact on structural unemployment, a significant risk in the labor market. In
this chapter, we first examine the studies conducted on free zones worldwide and in
Turkey, as well as the advantages they provide. Then, we examine the studies that
address the negative characteristics of these free zones. Secondly, we mentioned the
studies we examined while investigating what structural unemployment is and how it
can be measured, an important topic for our study. Then, we discussed the studies
conducted on HP Filter, which we use to measure structural unemployment in this
study. Finally, we will finish this chapter by explaining why the reviewed studies

used it.

Throughout history, human beings have struggled relentlessly to survive. In order to
make their existence in this World both safe and permanent, they have constantly
pushed the boundaries of innovation out of necessity or necessity. Due to increased
competition brought about by globalization, investors have become more proactive in
seeking out regions with low production costs and favorable incentives and
exemptions. The benefits granted to investors are intended to encourage more foreign
investment, boost international trade—especially in developing countries—promote
the adoption of technological advancements, and stimulate innovation. Thus, the
creation of the so-called 'free zones' that provide such advantages and cater to the
unique needs of both developing and developed countries has been an emergent new
policy (Nisfet & Hayrettin Tirag, 2009). This initiative aims to improve a country's
competitiveness relative to other nations, raise the standard of living within the

country, and overcome existing bureaucratic obstacles (Imamoglu, 2022).

7



Trade networks are critical for countries to do so because they create positive
externalities for innovative activities for firms in free zones and increase the
interconnectedness of firms in the same zone. Moreover, these trade networks
increase the continuity of information exchange between firms and create various
benefits by promoting cooperation synergies between regions and firms. In her study,
Saxenian (2006) emphasizes that the link between free zones and the firms located in
them is crucial for both existing and new firms to maintain their competitive
advantage. This connection is also vital for rapidly diffusing newly designed

applications and technological innovations (Saxenian, 2006).

These trade networks also effectively lower both entry barriers and production costs
for entrepreneurs, optimize firms' R&D investments, and reduce the risks associated
with innovation. Moreover, these trade networks not only provide economic benefits
to free zones but also provide structural and institutional improvements. Through the
trade networks discussed in the studies, firms in free zones are encouraged to learn
from one another and to continuously innovate both technologically and
managerially (Feldman, M.P., & Florida, R., 1994). The phenomenon observed
among firms, referred to as agglomeration in the academic literature, indicates that
firms located in free zones can increase their productivity and facilitate knowledge
spillovers. This happens since firms in these clusters are near each other, so they
collaborate more and end up performing better together in terms of efficiency and
creativity (Porter, 1998). As a result of good trade linkages, free zones attract
experienced and capable people. This helps fill skills gaps and fosters talent flow,
accelerating labor upskilling and enhancing regional productivity and stability
(Rodriguez-Clare A., 1996). Trade networks increase the resilience of firms in free
zones, making them key players in global supply chains (Castells M., 2008). That is
why the Free Zones, which encompass various models such as Free Trade Zones,
Free Ports, Free Production Zones, Free Export Zones, Transit Zone, Free Cities,
Maquiladora, Free Banking or Coastal Banking, and Duty-Free Shops, will be
discussed within this study, have emerged in response to the widespread impact of
globalization and technology on different aspects of human life and have been
accepted and implemented by developed and developing countries (Rodrigue,

2020).



The concept of free cities is the first example of free zones, and it has a long and
fascinating history dating back to ancient times. Scholars generally agree that the
first free cities were Tire and Carthage. Among the two, Carthage played a crucial
role as a transit trade center in the Mediterranean region. It was able to establish
governmental dominion over a broad network of towns, ports, and colonies because
of its advantageous location on the eastern and southeastern coastlines of the sea.
Carthage consolidated its dominance and influenced the commerce routes in the area
by requiring any ships transporting goods to its affiliates to load in their
ports. Despite its importance, Carthage's people did not have complete political
freedom. The policy required ships to take on cargo at British ports by force rather
than at their discretion. As a result, only those merchants who belonged to RTI could
use Carthage's privileges, leaving other dealers out. However, it is impossible to
ignore Carthage's influence on the growth of free cities, and academics and historians
alike are still interested in it. (Erdogan & Ener, 2005). During the 3rd and 2nd
centuries BC, the development of maritime transport and trade led to the emergence
of significant trade hubs. These cities, which were completely detached from the
wars of that era, remained neutral in international politics and focused solely on
facilitating trade activities (Pirenne & Edwards, 1962). A long while later, in the 19th
century, free cities emerged as free zones in America, and over time, the concept of
free zones gained popularity worldwide, being widely adopted by the rest of the
World in the 1930s. Free zones were used to mitigate the effects of economic
downturns following the devastating economic depression of 1929. The most
successful of them were Singapore and Hong Kong before World War II. Later, the
establishment of free zones in various countries, including Panama, Ireland, Taiwan,
and South Korea, contributed significantly to the adoption and rapid development of
free zone policies worldwide (Bagrigik, 1997). Since the 1950s, multinational
corporations have played a significant role in the global economy by facilitating the
international flow of production factors and technology (Paksoy & Giillii, 2011). One
crucial development in this regard was the establishment of free production zones
dedicated to exports, with the Shannon Free Zone in Ireland being the first of its kind
in 1959 (Alansary & Al-Ansari, 2023). According to UNCTAD, the 1960s marked
the emergence of modern Free Zones, which were strategically positioned close to

airports, seaports, and border crossings. Because it was the first to integrate industrial
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operations with the international trade tasks often associated with free ports or free
trade zones, this zone has a significant position in the historical development of free
zones. The establishment of these free zones has facilitated the expansion of global

trade, providing companies with a means to operate internationally.

When we return to Turkey, which will form the content of this study, we encounter a
situation that can be considered rich in terms of the Free Zone. Attempts to establish
the first free zone in Turkey resulted in negative results (Uslu, 1985). Initially, the
goal was to establish a free trade area centered on the Port of Istanbul. Later, on
November 27, 1927, Ford Company Export Incorporated was founded in Ankara, at
Tophane, but was located within Istanbul's customs boundaries. This establishment
aimed to produce trucks, cars, tractors, and airplanes, along with their repairs and
parts through assembly. An agreement was then signed to establish and operate this
Free Zone. Following this condition, Turkey passed new laws in 1946 to control the
export of items including furs and carpets. The new regulations published as a result
of Ford’s failure aimed to make it easier and more dependable to deliver goods along
the highways. Unfortunately, the goal was not achieved. The passage of the Free
Zone law in 1953 marked a significant turning point for Turkey because it was the
largest Free Zone initiative since 1927. After the event, it was decided to establish a
Free Zone, and consequently, one was set up at Iskenderun Port. Unfortunately, the
desired outcome was not achieved as expected, and the free zone was abolished. The
Free Zone Organization was established in 1982, and after 1983, notable efforts were
made towards the creation of free zones. Thus, the first Free Zones were established
in the ports of Antalya and Mersin in 1985. Since the early 1980s, Turkey has
pursued an export-driven growth strategy to boost its international trade. One of the
key components of this approach has been the establishment of Free Zones, which
has incentivized businesses to invest in export-oriented production and has facilitated
the inflow of technology through foreign direct investments (Danaci & Kogtiirk,
2017). This strategy has also helped to address the issue of unemployment by
generating new employment opportunities. For example, according to TurkStat data,
in 2013, a total of $2,412,825 in exports and $1,267,869 in imports were recorded in
Turkey's Free Zones (Cetinkaya & Bektas, 2014). Ten years later, in 2023, when we
look at the trade flow change of the Free Zones, we see that a trade of $3.869.633
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was made from domestic to free zones, $12.654.597 from free zones to abroad,
$9.278.102 from abroad to free zones and $5.063.350 from free zones to domestic
(Turkey Ministry of Trade, 2024a). When we examine Turkey's overall imports and
exports to assess the contribution of Free Zones to the economy, we can see that in
2023, exports increased by 0.6% compared to 2022, reaching $255.77 billion.
Imports decreased by 0.5% to $ 361 billion 774 million (TurkStat, 2023). According
to the number of free zones in Turkey, it is evident that there is a significant impact
on Turkey's import and export figures. Due to various reasons, such as new
employment opportunities created with the Free Zones, the total employment in the
Free Zones in Turkey in 2002 was 91.303, while a total of 30 million 752 thousand
people were employed in Turkey. In 2023, while Free Zone employees were 99.023,
31 million 632 thousand people were employed in Turkey (Turkey Ministry of Trade,
2024b). For the purposes that Turkey wants to achieve, currently, there are a total of
19 free zones in Turkey, including Mersin, Antalya, Aegean, Istanbul Specialized,
Trabzon, Istanbul Trakya, Adana Yumurtalik, Istanbul Industry and Trade, Samsun,
European, Rize, Kayseri, Izmir, Gaziantep, TUBITAK-MAM, Denizli, Bursa,
Kocaeli and Western Anatolia (Turkey Ministry of Trade,2024a).

In many countries, free zones are designated as distinct geographical areas
characterized by the application of a range of incentives and privileges not typically
available in the broader national context. The incentives and privileges applied in
these countries are specifically designed to stimulate interest in and co-ordinate
various economic activities in free zones. Among the incentives and privileges
applied explicitly to these zones are tax reductions and exemptions, exceptional
infrastructure development opportunities, competitive land and property prices in the
region, and efficient transportation systems that facilitate market access (Acar &
Giltekin-Karakas, 2017). Due to the incentives available in free zones, foreign
investors have the opportunity to seek new markets and expand their activities. This
motivation also facilitates their entry into the country. In addition to the incentives,
another and one of the most important factors that attract foreign investors is the
positive impact of the incentives on the economy and the competitiveness of the
companies in the regions that provide such advantages. Additionally, the proximity of

regional companies to one another creates a mutual interaction channel among these
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companies. It enables them to learn innovations from each other more easily (Tutar et
al., 2007). The concept under discussion is known in the economic literature as
agglomeration economics and offers several benefits. These benefits include inter-
firm knowledge transfer, access to a larger labor pool, location advantages, and lower
transport costs. As a result, this economic model increases business synergies and
reduces production costs (Asheim & Isaksen, 1997). For example, researchers
examining the concept of regional innovation systems in Norway emphasize the
importance of localized learning and regional agglomeration in promoting
innovation. They also provide an empirical analysis of geographical variations in
innovation activity within the Norwegian industry. Furthermore, free zones are
categorized as either closed (where only some rules and regulations of the host
country do not apply) or open (where the tax and customs laws of the host country do
not apply at all). Since their establishment, these zones have seen significant
structural and physical changes. So much so that today, such areas can emerge as
technology and science parks, or they can cover an entire country or province (Acar
& Giiltekin-Karakas, 2017). Countries can strengthen themselves, share advanced
technology, improve their regional areas, become competitive worldwide, increase
sales abroad, attract interest from foreign investors, improve the economy, and
manage unemployment caused by globalization and new technologies. To achieve
these goals, countries are prioritizing the establishment of free zones. Acar and
Giiltekin (2017) also examined the status, functioning, and economic impact of free
zones in Turkey and globally, including their role in international trade and
investment. They also examined successful and unsuccessful global implementations
of free zones to analyze their impact on economic growth and development and to
draw applicable lessons and strategies for Turkey. Developing countries are putting
more focus on free zones as they aim to attract foreign investors, exchange
technology, and make progress by learning new things, because the export
experience and skills between richer and poorer nations differ greatly. The primary
objective of this strategy is to bridge the gap between developed and developing
nations, thereby supporting long-term economic growth and development. Tutar and
others argue that free zones facilitate countries' adoption and utilization of new
technologies while also encouraging international investment (Tutar et al., 2007).

Advancements and new technologies improve people's lives by helping more
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individuals secure employment and enhancing the nation's social and economic well-
being. To promote innovation, we should have skilled people, a favorable
environment for generating new ideas, strong means for innovation, and access to
capital through free zones (Tutar et al., 2007). In addition, this type of strategy allows
businesses to see innovation as a main factor in boosting their growth and revenue.
Free zones come with many advantages, which explains why academics are
interested in studying them. For instance, Kibrit¢ioglu looked at the effects of free
zones on the entire economy in 1997. In his study, he made a descriptive study by
using the geographical distribution of free zones, the number of free zones in the
World, the total trade volumes of free zones, the share of free zones in the total trade
of goods in the World, the total employment in free zones, the trade direction of free
zones in Turkey, and the share of free zones in Turkey in total trade of goods. As a
result of this study, his findings showed that free zones are not only established in
developing countries but also contribute significantly to regional development and
the reduction of unemployment problems in these countries (Kibritgioglu,
1997). Akal (2002) conducted another study on the macroeconomic effects of free
zones (Akal, 2002). According to this study, free zones increase a country's exports.
Still, they can also have several negative consequences, including monopolization,
smuggling, rivalry with local businesses, unequal distribution of investment,
degradation of social structures, and increased pay disparity. Furthermore, in his
research, Miyagiwa (1986) introduced a Hamada Model for free trade zones, using
data on import substitution, primary exports, foreign investment and capital,
economic growth, and free trade area and national welfare, emphasizing that the
relative factor intensity within these zones plays a crucial role in determining the
welfare impact associated with economic growth and foreign investment. (Miyagiwa,
1986). Additionally, Yang presents a port hinterland comparison of Taiwan's and
Korea's free trade zone laws, utilizing China's import and export data to emphasize
the necessity for Taiwan to update its FTZ rules in order to enhance competitiveness
and support regional industrial growth.As a result of Yang's efforts, his concepts can
serve as role models for other governments wanting to establish free zones. The
amount of trade between imports and exports increased from 741.55 billion yuan in
2015 to 1,484.18 billion yuan in 2019 (Statista, 2024). As a result of this growth in

the past four years, China's economic conditions have improved. For example, GDP,
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which was $11.06 trillion in 2015, increased to $14.28 trillion in 2019 (Statista,
2024). Based on this data, it is clear that, as Wan and his colleagues stated, this
region makes a positive contribution to the Chinese economy. Since free zones in
Turkey have made positive economic and social contributions, numerous studies
have been conducted on the subject of free zones in Turkey. For example, in 1998,
Ucisik discussed the advantages and disadvantages of Free Zones in Turkey by using
annual trade volumes by region and distribution of trade in free zones by country
(Ugisik, 1999). In 1999, Hava evaluated free zones, particularly the Aegean Free
Zone, using data on the distribution of free zone users by their fields of activity and
emphasized that Turkey's delay in implementing free zone policies was a significant
shortcoming (Hava, 1999). However, positive developments were observed after the
establishment of these zones. An investigation into the various forms of free zones,
their benefits, and their economic impact on the growth of free zones in Turkey and
worldwide was conducted in 2003 by Orhan (2003). During this research, descriptive
analysis was conducted using data such as the number of personnel and workers,
trade volume, investment amount, employment value, GDP, population growth, and
production capacity (Orhan, 2003). His analysis was primarily concerned with the
advantages of the Kocaeli Free Zone. Moreover, Kocaman conducted a
comprehensive study in 2007 to analyze the financial benefits of free zones in Turkey
using GNP and total trade volumes of free zones (Kocaman, 2007). The study
focused on developing these zones through theoretical frameworks and compared the
results with similar zones in other countries. Additionally, the study explored the
impact of these zones on the growth of trade volume and employment opportunities
within the country. In the study conducted by Danacit and Kogtiirk (2017), the
effectiveness of free zones in Turkey was examined by dividing the Free Zones in
Turkey into groups and comparing them with cluster analysis using the trade volume
by direction in Turkey, the total trade volume of free zones, the number of enterprises
in free zones, and the number of employees in free zones. In contrast, a study carried
out by Oztiirk et al. in 2009 using data such as exports and foreign exchange earnings
in free zones in Turkey, the number of domestic and foreign companies in free zones,
the amount of foreign capital in free zones, and employment in free zones,
investigated the effect of free zone policies on the urban development of Turkey

(Oztiirk, 2013). However, their study found no significant correlation between free
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zones and economic growth based on the conclusions drawn from their research.
Several inquiries have been conducted into the Turkish free zones, suggesting that
many of these zones are not generating sufficient revenue because they are not
operating at full capacity. However, despite this negative situation, it is predicted that
Turkey is among the countries that can benefit the most from the advantages that free

zones can provide due to its geopolitical location (Paksoy & Giillii, 2011).

It is important to remember that free zones differ based on the particular objectives,
economic conditions, and, consequently, the requirements of any country. Because
free zones assist in developing a nation’s economy, they have gained immense
importance. An improvement in the employment situation, causing less
unemployment, is generally regarded as a key sign of economic development. Free
zones not only offer job opportunities on their property but also encourage the
creation of new job opportunities through the companies operating there. As a
result, the free zones gain from a multiplier effect that boosts the economy as a

whole.

The study's second main focus is unemployment, which Hayes asserts is a critical
measure of a nation's economic health. People who cannot find employment to
support themselves are considered unemployed, and this can occur in three types:
structural, frictional, and cyclical unemployment (Hayes, 2022). Cyclical
unemployment is a kind of unemployment caused by unpredictable shifts in the
economy of a country (Diamond, 2013). Especially during an economic downturn in
a country, when demand for goods and services decreases, or job seekers lack
suitable employment opportunities, this type of unemployment is common. Secondly,
frictional unemployment occurs when people switch jobs or industries within the
labor market, according to the Reserve Bank of Australia (2025). This type of
unemployment is a natural and inevitable consequence of a dynamic, ever-changing
economy. While job switches are necessary for the economy to function efficiently in
the long run, they can create a temporary period of unemployment for individuals
transitioning between jobs. Frictional unemployment refers to the period during
which individuals are unemployed while searching for new positions that match their

skills and experience.
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Although some people face challenges when jobs are being created, frictional
unemployment is generally considered a good display of a strong and active job
market. It means that the market for jobs is active, which is key for boosting the
economy and promoting new inventions (Reserve Bank of Australia). Structural
unemployment refers to the third kind of unemployment. Herz and Rens define
structural unemployment as arising from a discrepancy between the jobs available in
a market and the type of workers (Herz & Van Rens, 2011). The difference, as the
authors mention, could be caused by factors such as the skills required, distance to
workplaces, or concerns related to safety and security, including poaching and
looting in countries affected by conflict. The aforementioned discrepancy is
'structural’ because it does not arise from a temporary shock on the demand side; it is
a supply-side issue and has a long-term characteristic; whenever unemployment is
high and long-term, it is common to think of the form of unemployment as structural
(Diamond, 2013). Although structural unemployment is long-lasting, the level can
change over time, for example, if the government pursues an active labor market
policy to accommodate the discrepancy (Alatalo et al., 2015). There are various
methods for estimating the theoretical concept of structural unemployment. Jackman
and Roper proposed that the absence of structural unemployment is attained by
configuring unemployment stock such that aggregate hires are maximized given
existing vacancies. Using this definition and the assumptions on the modeling side,
the authors develop multiple indexes that proxy for structural unemployment
(Jackman & Roper, 1987). Applying a trend to the unemployment time series, Mocan
outlines another method: cyclical decomposition. In this study, he constructs a
regression model using inflation rate, unemployment rate, structural unemployment
data for different quintiles, cyclical unemployment data for different quintiles,
income shares data, real GNP data, correlations between different unemployment
measures, mean squared forecast errors, changes in income shares and inflation, and
Gini coefficient. As a result, according to the data obtained from the model, the
cyclical component corresponds to cyclical unemployment, while the trend
component represents long-term or structural unemployment (Mocan, 1999).
Elmeskov and Mac Farlan (1993), unemployment rates in OECD countries, wage
equations, wage shares, unemployment volatility, the labor supply curve, and

mechanisms contributing to the persistence of unemployment, such as the erosion of
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skills, attitudes, and employability due to long-term unemployment and an economic
model was designed using semi-annual and annual data for various countries
including the United States, Japan, Germany, France, Italy, United Kingdom,
Canada, Australia, Austria, Denmark, the Netherlands, New Zealand, Norway,
Portugal, Spain, Sweden, Switzerland and Turkey. This study shows a general
upward trend in structural unemployment in OECD countries. Again, this study
observed an increase in structural unemployment in OECD countries, rising from 3%
to 6.5% between the 1970s and the 1980s, followed by a decrease to 0.5% in the
early 1990s. Moreover, structural unemployment was relatively low in Japan during
the 1980s. However, when examining the EFTA countries that managed to keep their
unemployment rates low despite the negative shocks, an upward trend in structural
unemployment was observed at the time of the study (Elmeskov & MacFarlan,
1993). According to Estevao and Tsounta (2011), the mortgage crisis that occurred in
the United States in 2008 also led to an increase in unemployment, particularly
structural unemployment. The main reasons for this are the housing crisis that
occurred during this period and skill mismatches (Estevao & Tsounta, 2011).
Housing problems and skill mismatch increased the unemployment rate in the United
States between 2007 and 2010. At the end of the model run using state-level skills
mismatches, skills demand and supply data, Skills Mismatch Index (SMI), education
level data, sectoral employment data, industry data, housing market conditions, labor
market indicators, job losses in specific sectors, unemployment rates for different
population groups, historical trends in unemployment and labor mobility, the impact
of the financial crisis on the labor market, Beveridge Curve data, interstate migration
trends, the structural unemployment rate, outstanding mortgages, the effectiveness of
business bills and subsidies, and the American Recovery and Reinvestment Act
(ARRA) measures, this rate varied differently in 50 states. For example, although the
increase in unemployment was significant in Florida (5.5 %) and Arizona, it was
smaller in states such as West Virginia and the Dakotas. Overall, in their study,
Estevdo and Tsounta found that approximately 1% of the rise in structural
unemployment was attributed to unexpected home crises and 0.5% to talent
mismatch (Estevdo & Tsounta, 2011). To prevent structural unemployment,
numerous academics have conducted studies to share their views and findings on this

subject. For example, Francois Groepe's study examines the issue of structural
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unemployment in South Africa and suggests ways to decrease unemployment
through sustainable growth (Groepe, 2015). Greepe (2015) recommends enhancing
the quality of education and aligning training programs with the labor market's
requirements, creating a favorable environment for entrepreneurship, investing in
infrastructure projects to boost economic activity, generating employment in
construction and related sectors, and promoting inter-industry activities to reduce
dependence on a few sectors and create employment opportunities. This study also
suggests encouraging diversification and reducing regional inequalities by
encouraging economic development in rural or small areas to discourage migration to
urban centers (Groepe, 2015). Additionally, the study conducted by Domenech on
structural unemployment in Spain shows the role of skill gaps, rigid labor markets,
and different regional economic conditions. For this, encouraging investment in
underprivileged regions, boosting innovation and research programs, using digital
tools more, enhancing vocational courses, and therefore decreasing structural
unemployment is indicated (Domenech, 2024). Additionally, it recommends that the
government, employers, and unions collaborate in developing effective policies for
this purpose (Domenech, 2024). Although there are few studies on structural
unemployment in Turkey, Siklar and Bari's study employs the unobserved
components approach to investigate structural unemployment. This study examines
the complexities arising from both long-term and short-term factors in the Turkish
labor market. It also aims to reach more accurate conclusions about basic labor
market trends by using various statistical methods to distinguish between structural
unemployment and other types of unemployment. This study utilized data covering
the period from 1987 to 2019, including information on the labor force, employment
rates, labor force participation rates, economic growth rates, inflation rates, and
various components of unemployment, such as real, seasonal, cyclical, and structural
unemployment. In addition, the data included quarterly figures for the inflation rate,
unemployment rate, import price index, and adjusted time-varying NAIRU values,
utilizing the Kalman Filtering Model. (Bari and Siklar, 2020). Although structural
unemployment is generally defined as a mismatch between job and worker, some
studies suggest that this may not be entirely true. In Baker’s study, it was observed
that unemployment rose when companies did not need to hire workers during the

recent economic recession. Based on this study, using vacancy information in
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research doesn’t match what really happens in the labor market. The report also
emphasizes how restrictive monetary policy and austerity measures lower economic
activity, which in turn increases unemployment (Baker, 2011). Demsetz, on the other
hand, used unemployment percentages, the average number of unemployed
individuals per selected year, and the duration of unemployment in hypothesis
testing, arguing that the situation defined as structural unemployment may be caused

by economic fluctuations rather than mismatches in skills (Demsetz, 1961).

Measuring structural unemployment is not only a task in itself; it is also not possible
to measure it. Therefore, in studies that require calculating structural unemployment,
methods such as the non-accelerating inflation rate of unemployment (NAIRU), the
Phillips Curve, and the Kalman Filter are employed to illustrate the skill mismatch
between workers' skills and available job openings. In addition, the Hodrick-Prescott
(HP) Filter, Baxter-King (BK) Filter, Christiano-Fitzgerald (CF) Filter, and
Unobserved Component Model (UCM) are used to separate cyclical and trend
components in time series data. The purpose here is that when we remove the
cyclical components from unemployment, the remaining trends are interpreted as our
structural unemployment. In this study, we utilized the HP Filter to estimate

structural unemployment.

The Hodrick-Prescott (HP) Filter is the most widely used filter in macroeconomic
analysis to separate time series data into trend and cyclical components. This filter is
a simple but effective way to filter out short-term fluctuations in the business cycle
and identify longer-term trends by revealing structural factors. The HP filter is also
invaluable in measuring structural unemployment, in its ability to isolate persistent
and underlying trends in unemployment rates resulting from deep-rooted structural
problems such as skills mismatches, labor market rigidities, and demographic shifts,
and in its ability to provide a clearer understanding of the countercyclical
determinants of unemployment and their implications for labor market policies and
reforms (Ravn & Uhlig, 2002). However, as valuable as the HP filter is, it has also
been the focus of criticism due to its methodological limitations. Among these, the
most prominent is its end-point bias, which leads to unreliable estimates at the

beginning and end of the time series. In addition, the HP Filter depends on an
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arbitrarily chosen smoothing parameter (1) that controls the elasticity of the trend
component. When applying the HP filter, 4 is recommended to be 100 for annual
data, 1.600 for quarterly data, and 14.400 for monthly data. However, the
appropriateness of these values is still a matter of debate among researchers
(Maravall & del Rio, 2001). In addition, some critics believe that the HP filter may
overly smooth the trend component, masking critical medium-term unemployment
fluctuations that may be due to structural changes or policy measures. As a result,
many researchers have begun to explore alternative methods, such as bandpass filters
that facilitate a more distinct separation of specific frequency elements or state-space
models that incorporate unobserved components, providing a more theoretically
robust analysis of unemployment trends (Harvey, 1989). Interestingly, despite
criticisms of the HP filter, it continues to demonstrate its usefulness in analyzing
structural unemployment trends in different economies and periods. As an example,
Blanchard and Wolfers (2000) analyzed how long-term unemployment patterns in
OECD countries are affected by both economic shocks and the existing institutions
of the labor market. Also, in the same way, Gomes (2021) used the HP filter to focus
on labor market mismatches and persistent unemployment in the European Union,
pointing out that the tool is suitable for highlighting issues that policy should
manage. As well, Orlandi (2012) analyzed the main reasons behind the OECD’s
unemployment using the HP filter. This method proved valuable in distinguishing
between structural unemployment and cyclical fluctuations, as well as in formulating
effective labor market reforms. Despite criticisms of the HP filter and the existence
of alternatives, the HP filter remains in use, particularly in labor market studies. This

shows us that the HP filter remains a reliable tool.

Economic challenges can arise in numerous countries due to different situations. The
main reason behind these issues is unemployment, since it causes economic and
social shocks and results in a cycle where unemployment and struggling economy
feed each other. As mentioned earlier, most countries have begun to attach great
importance to the establishment of free zones to combat both unemployment and
various economic difficulties. Because free zones have positive effects on
employment creation, especially in sectors such as manufacturing, services, and

technology (Aggarwal, 2007).Foremost, rural regions face tougher economic
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challenges than other regions. According to Basu, companies will be encouraged to
invest in rural areas because of the attractive offerings of free trade zones. Therefore,
funneling investments into these areas helps employ people in manufacturing,
farming, and the service sector. Basu argues that this strategy can support rural
economic revitalization and combat unemployment in these areas (Basu, 1996).
Poland's special economic zones (SEZs) were analyzed in another study. According
to research, there is an increase in employment resulting from the increased
economic activity in regions with Special Economic Zones (SEZs) (Mierzejewski,

2012).

In this study, we will examine the relationship of free zones with structural
unemployment in Turkey. Structural unemployment arises when there are not enough
capital facilities to provide jobs for everyone in the country, and people lack the
necessary knowledge or skills for the available jobs. This leads to a persistently high
unemployment rate in the country. On the other hand, free zones not only provide
economic development opportunities but also contribute positively to employment

growth.

The studies we have examined throughout our study provide important information
to understand the effects of free zones on structural unemployment. In particular, the
findings of Diamond (2013) and Herz and Van Rens (2011) studies show that
technological improvements and labor market mismatches lead to increased
structural unemployment. However, their findings also suggest that retraining
programs and aligning education with current economic conjecture can alleviate this
problem. On the other hand, Miyagiwa (1986) and Aggarwal (2007), important
studies on free zones, demonstrate that the labor force opportunities in free zones
depend on the quality of infrastructure in that region, the bureaucratic facilities
provided, and regional economic conditions. Studies on free zones in Turkey have
demonstrated that the local context plays a crucial role in the performance of free

zones (Danac1 & Kogtiirk, 2017).

Finally, the studies we have reviewed have emphasized the importance of correctly

separating economic data regarding the HP Filter that we use to measure structural
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unemployment. Correctly separating structural and cyclical effects from each other
and setting appropriate parameters is critical for accurate results when using the HP
filter. All the studies we have reviewed emphasize the need for a methodologically
strong approach using the data sets we will employ when examining the impact of

free zones in Turkey on structural unemployment.

In general, the studies that you will see in Table 1 at the end of the literature review
section and that we have examined for our study systematically summarize the
studies conducted in the fields of free zones, structural unemployment, and Hodrick-
Prescott (HP) Filter in the World and especially in Turkey, which constitute the
theoretical and empirical basis of our thesis study. While Demsetz (1961), Diamond
(2013), and Herz and Vans Rens (2011) from the studies conducted on structural
unemployment examine why structural unemployment occurs, the effects of
economic shocks on structural unemployment, and the mismatches in the labor
market, the studies conducted on structural unemployment in Turkey are pretty
limited. These studies on structural unemployment provide a theoretical framework
for understanding the effect of structural unemployment on free zones in our thesis
study. Another important point of our study is that while Miyagiwa (1986) and
Aggarwal's (2007) studies on free zones address the provision of labor opportunities
and contributions to the economic development of countries, Danaci and Kogtiirk
(2017) and studies on free zones in Turkey address the different performances of free
zones in Turkey. On the other hand, Harvey and Jaeger's (1993) and Hodrick and
Prescott's (1997) studies on the HP Filter provide a theoretical basis for the correct
separation of cyclical and structural components in time series data. These studies
were also referenced in the analysis of the panel data set used in our thesis study on
the separation of cyclical and structural components of the effects of structural
unemployment on free zones. They helped us to accurately identify long-term
and short-term trends and models in fluctuations of the selected economic

indicators.

The reason for examining all these studies for our study is that they empirically test
the effect of regions on structural unemployment in Turkey. While all these studies

used in the literature address the economic effects of free zones on the countries
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where they are located, our thesis study provides a more specific context by focusing
on the effects of free zones on structural unemployment in Turkey, which has been
studied in this field to a limited extent. For example, while Aggarwal (2007)
addressed the effects of free zones on employment on a global scale in his study, in
this study, we tried to analyze local dynamics with data sets including trade volume,
number of firms, number of operating licenses, and unemployment rates for Turkey
between 2013-2023. Moreover, while most studies in the literature focus on a single
methodology, such as theoretical models and case studies, this thesis takes a more
comprehensive approach by combining multiple methodologies, including panel data
analysis and the HP Filter. This situation increases the originality of our study. It
provides an opportunity to understand the effects of free zones on structural

unemployment in greater depth, both theoretically and empirically.

Table 1. Literature Review

Author(s), Title Aim of Study Data Country/
Year Countries

Methodology Results

First Category: Structural Unemployment

Acs Z.]. , et. al., The Knowledge This study examines thiThis study has not

2013 Spillover Theory of  knowledge spillover  specifying particular data not specific
Entrepreneurship theory of sets used for analysis.
entrepreneurship

(KSTE), which suggest
that knowledge-rich
environments inspire
business startups. It
explores how
information from
organizations and
research creates
opportunities for
entrepreneurs, leading t
innovation and
economic growth.
Additionally, it connect
entrepreneurship with
economic development
and explains the
significance of
entrepreneurship for the
economy and society.

Alatola, J., et. al.,Structural
2015 Unemployment in
Selected Countries unemployment in and unemployment figures
selected countries and tlabor force participation
analyse the causes, rates, wage growth trends,
effects and potential  and various other economi
solutions to this indicators from countries
problem. like Sweden, Germany,
Norway, Finland, Latvia,
and other sources such as
the Federal Employment
Agency, Council of
Economic Advisors,
Statistics Norway, Ministr,
of Employment and the
Economy (MEE), and
more.
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The aim of this study isGDP, productivity growth, European
to examine structural inflation rates, employmerCountries

This study has Theoretical Framework

Analyzing trends and
patterns in economic

As is revealed in the present study, the
knowledge spillover theory of
entrepreneurship (KSTE) describes the
decisions that man/woman take in the
context of performing entrepreneurial
activities and their economic
consequences. In it, knowledge spills
that take place in existing
organizations cause entrepreneurial
opportunities which in turn bring abot
economic growth because of the
innovation that it spawns. In this
analysis three critical determinants
have been outlined to include
knowledge-rich environment, impact
of established entrepreneurs and
conversion of knowledge into
economic value which will promote
regional and national development.

Structural unemployment in economic
growth indicates how crises affect

growth, employment, and labor markets resulting to prolonged

unemployment rates,
utilizing statistical tools
like long-term
unemployment rates and
structural unemployment
indicators.

unemployment. It is important to
attend to skill-mismatching, regional
variations and policies. The fact that
Germany reduced structural
unemployment in the period after the
reform also shows how effective the
focused assistance in the form of
support and education may be. The
vulnerable groups continue to remain
at a greater risk whereas the
qualification differences have some
impact in the unemployment rates.
Based on economic growth and labor
supply patterns, one should
concentrate on policies on education,
training, and labor migration as it is a
case with Sweden.



Table 1. (continued)

Bari, B., Siklar, I. How Much The aim of this study isThe study used data
2020 Unemployment is to understand how muccovering the period of
Structural in Turkey? Aof the unemployment ir1987-2019, including
Unobserved Turkey is structural andinformation on the labor
Components Approach to identify the causes offorce, employment rates,
this structural labor force participation
unemployment. rates, economic growth
rates, inflation rates, and
various components of
unemployment such as
actual, seasonal, cyclical,
and structural components
Additionally, the data
included quarterly figures
for inflation rate,
unemployment rate, impor
price index, and smoothed
time-varying NAIRU
values.
The aim of this study isTheoretical Paper
Reduction in the to examine the reductio
Presence of a Rural  of unemployment in th¢
Based Free Trade Zone presence of rural-based
Some Policy free trade zones and to
Implications evaluate the policy
implications of this
situation.

Basu, A. K., 199¢Unemployment

Blanchard, O., & The Role of Shocks ancThis paper aims to
Wolfers, J., 2000 Institutions in the Rise explain the

Unemployment Rates,
Total Factor Productivity,

of European heterogeneity of

Unemployment: The unemployment in

Aggregate Evidence
using 20 OECD

Real Interest Rates, Labor
Demand Shifts,

Europe since the 1960s Unemployment Insurance,

Employment Protection

countries. It explores thand Unionizaiton.

role of economic shock

and labor market

institutions, highlightin

their interaction.
Structural This paper is a re- Estimated 1960 and actual
Unemployment: A evaluation of the 1957 unemployment rates,
Reconsideration of the theories/evidence of ~ Percentage distribution of
Evidence and the structural unemployment for months
Theory unemployment and hovwith unemployment rates
it can be analyzed not between 5 and 7% 1949-
only in terms of the 60, Unemployment
nature but also its percantage average
causes and numbers of unemployed /
consequencesThe papeiselected years and months
at hand pursues the goa(seasonally adjusted) ,
of coming up witha  Estimated percentage rates
comprehensive model, of structural unemploymer
which will be able to fi11957 and 1960.
the existing theoretical
gaps. The economic
implications to the leve
of a certain number of
unemployed people as
well as the focus on the
effects of structural
change and of a
technological innovatio
that are given as the
policy-relevant
recommendations in the
given analysis are
focused.
The aim of this study tcEmployment,

Demsetz, H. ,
1961

Diamond, P.A., Cyclical

2013 Unemployment, provide a deeper unemployment, and
Structural understanding of the  nonparticipation trends;
Unemployment causes and flow differences;

consequences of types unemployment rate

of unemployment and timpacts; recession and

contribute to the recovery shifts; mismatch

development of measures by

strategies that can be  industry/occupation;

used to combat sectoral worker

unemployment. movements; reemploymen
rates; matching function
efficiency; decline causes;
effects of extended
unemployment benefits an
house lock on mobility;
data from BLS, JOLTS,
CPS, establishment- level,
multi-state pilot, industry-
level, and Corporate
Executive Board surveys.
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Turkey Kalman Filtering

Methodology

It has been observed in the study that
structural unemployment in Turkey
after 2011 has been witnessed and
models such as Beveridge curve
confirm this point.The report shows
the importance of considering distinct
effects of structural and cyclical ones,
now noticing especially in the growth
in percentage of women in the labor
community. The relationship between
inflation and unemployment is also
considered as the inquiry even though
structural unemployment cannot be
separated in the development of the
macroeconomic policy. An action of
this twin emphasis adds the core
contribution to the contemporary
economics.

World General Equilibrium Mod(This study finds that subsidies to
establish a rural-based FTZ reduce
unemployment but worsen national
income since the urban sector is more
capital-intensive. It shows that a rural
FTZ does not increase unemployment
contrary to some views. Additionally,
more intervention in urban or rural
areas helps reduce urban
unemployment after FTZ
establishment. Finally, increasing
subsidies and lowering tariffs on urbai
goods reduce unemployment.
Unemployment in Europe rose from
1.7% in the 1960s to 11.0% in the
1990s. Declining productivity growth
and weaker institutions led to higher
unemployment. Models including
shocks and institutional factors explaii
these trends. Improving labor market
institutions and addressing adverse
shocks can reduce unemployment.

European Panel Data Model

Countries

United States Hypothesis Testing Structural unemployment occurs due t
low productivity expectations and
wage floors. Minimum wage laws
affect wage consistency with
productivity, delaying job finding. To
prevent it, focus on increasing worker
productivity, retraining, or flexible
wages.

United States Analyzing employment, In the research, it was concluded that
unemployment, and there is complexity in the analysis of
nonparticipation flows to structural and cyclical unemployment.
understand their impact onFindings involve methodological
the Beveridge curve, issues, efficiency changes, permanent
especially during changes in structure and unresolved
recessions and recoveries. problems such as continued
Investigating unemployment benefit. It brings to the
nonparticipation's effects fore the topic of implicit meanings an¢
on the unemployment rate MA deals with the flow of labor
through counterfactual ~ markets, the beverage design changes,
scenarios, assessing matching ineffectiveness,
reemployment experiencesreemployment figure, data sources anc
and reviewing various dat:research significance to economy
sources to study cyclical rationale of state of unemployment an
and structural policy consequences.
unemployment trends.



Table 1. (continued)

Elmeskov, J.,  Unemploment
MacFarlan, M. , Persistence
1993

This study examines thiUnemployment rates in

causes and
consequences of
persistent
unemployment,
exploring why it
remains high and its
economic effects. It
analyzes structural
factors and economic
shocks to enhance
understanding of
unemployment
dynamics and develop

OECD countries from 196 Countries
to 1990, wage equations,
time-series properties,
unemployment volatility,
panel data evidence, trend
indicators like NAWRU,
Beveridge and Okun
curves, actual/trend rates
for the US, Japan, EC, and
EFTA, labor demand,
wage-setting, labor supply
persistence mechanisms
(e.g., skill erosion), wage

policy recommendationbargaining impact, capital

to reduce rates.

Estevdo, M.M., Has the Great RecessioThis study examines
Tsounta, E. , 201]Raised U.S. Structural whether the Great
Recession of 2008-200and supply data,

Unemployment?

Groepe, F., 2015 South Africa’s
Structural
Unemployment
Challenge- The Most

Addressed to Place
South Africa on a

Sustainable Growth
Path in an Effort to

Levels
Herz, B., Van  Structural
Rens, T., 2011  Unemployment

increased structural
unemployment in the
US. It investigates the
recession's effects on
long-term
unemployment and
whether rates will
remain high, using
economic data and
indicators to assess
potential structural
changes in the labor
market.

This study aims to
address South Africa's
structural

shortages, data for various
countries, and semi-
elasticities of real wage
growth related to
unemployment rates.

State-level skill United States

mismatches, skill demand

educational attainment,
sectoral employment,
housing market conditions
job losses, unemployment
rates, labor mobility trends
financial crisis impact,
foreclosure rates,
Beveridge Curve data,
migration trends, structura
unemployment, job bills,
ARRA measures, policies
for structurally
unemployed, econometric
evidence, GDP changes,
skill mismatch indices, an
alternative measures of
state-level GDP growth.

14th UASA South African South Africa
Employment Report,
ASGISA (2006), National

unemployment problenDevelopment Plan (2012),
Important Issues to be by highlighting key

issues for sustainable
growth and reducing

Medium Term Strategic
Framework (2014-2019),
South Africa's economic

unemployment rates. It growth, unemployment,
seeks to identify the rocinflation, inequality,

Reduce Unemploymentcauses and provide
policy recommendation(education, infrastructure,

and strategies for
solving this issue.

This study examines
structural
unemployment, its
causes, effects, and
solutions. Caused by
economic and

technological changes,

challenges in NDP

spatial patterns, disease
burden, public services,
corruption, societal
division), Employment Ta:
Incentive Act (2013), and
2015 e-portal for
government tenders.

Data from the CPS (BLS) United States
and NIPA (BEA) included
wages, job-finding rates,
profits, worker- finding
rates, deflators,
unemployment benefits,
vacancy costs, discount

arises from labor markerates, and matching
mismatches. The study function elasticity. The
addresses its dynamics, study analyzed worker anc

impact on economic
growth, and labor
market policies to

job mobility, wage
bargaining curves,
structural unemployment

reduce it. Herz and Vandue to mismatch, its
Rens analyze the labor cyclicality, sources,

market's response to
structural changes and

adjustment costs, labor
market condition

matching workers' skilldifferences between states

with employers' needs.

Karsay, A. , 2021 NBS Working Paper Ni1This study aims to

1/2020

uncover the primary
factors contributing to
the decrease in

unemployment rates in Expenditure, Tax and

Slovakia and the other
V4 Central European
nations (the Czech
Republic, Poland, and
Hungary) during the
recovery period

following the crisis froiper Capita (PPP),

2014 to 2019.

and industries, and their
effect on unemployment.
Unemployment Rate,
NAIRU, Output Gap,
Economic Sentiment
Indicator, ALMP covering the
other V4
Social Contribution Central
Burden, Unit Labour Cost:European
Nominal Compensation pccountries,
Employee, Net which include

Unemployment Benefit the Czech

Replacement Rate, GDP  Republic,
Poland, and

Population 15-64%. Hungary.
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Various OECCAmong the methodologies The elements that cause high

applied to the study was atunemployment rate to include

econometric analysis,
which incorporated labor
demand, wage-setting as
well as labor-supply in
investigating

structural situations, slugging labor
market adjustments and hysterisis,
which influences the creation of wage
and real wages development.
Structural solutions to these problems

unemployment persistenceand sound macroeconomic policies ca

It estimated work wage
equations to review the

resolve the problems. The re-
integration of the unemployed into the

correlation between the risworkforce is quite crucial and there is

in wage and the levels of

need to conduct more research and

unemployment in differentestablish the cause of the same and

countries. Dynamics and
trends in selected OECD
countries in relation to

unemployment rates were

comprehended with the
help of the augmented
Dickey-Fuller test.

The study used an
econometric model with
panel data for all U.S.

develop policy recommendations
therein.

The U.S. labor market has suffered a
lot due to the financial crisis; this has
resulted in upstream and downstream

states and D.C. from 1991 consequences in the job market. Some

to 2009. To address

of the cause of the escalating

endogeneity, it applied an unemployment and structural

Instrumental Variables
approach and regression
analysis, incorporating

unemployment is the occurrence of
skill gaps and the situations in the
housing market. The pressure in the

dummy variables and timehousing market should be dealt with b
effects. The study includecthe government, the number of

robustness checks,
interaction analysis
between housing
conditions and skill
mismatches, alternative
model specifications, and
examined shocks in
sectoral dispersion
affecting unemployment
rates.

Qualitative Analysis

foreclosures should be reined by the
government and the long-term
unemployed person should be helped
with the help of policy measures. Whe
has been learnt by the research is that
there exists a powerful bidirectional
interrelation among the gap in skills,
the housing services and structural
unemployment and that each of them
needs particular intervention activities
The structural unemployment, poverty
and inequality problems affect South
Africa. To deal with these there shoulc
be sustained economic growth,
creation of jobs and National
Development Plan and Medium Term
Strategic Framework policies. There i
need to work together with
government, private sector and stake
holders. The paper shows opportunitic
presented by entrepreneurship, growth
of infrastructure, and weaving with
African economy so as to enhance
growth and diminish unemployed
persons. It is hopeful that it can
conquer these problems through
appropriate measures and initiatives o
every sector.

The study used regression Adjustment costs are high, primarily

analysis, Bellman
equations, and statistical
models to estimate
adjustment costs, analyze
cyclical structural
unemployment, and

due to wage bargaining, contributing t
structural unemployment. Structural
unemployment fluctuates less than
overall unemployment because of
limited job-finding rate concavity.
Detailed submarkets reveal more

decompose its sources. Thstructural factors. Reducing adjustmer
specific econometric modccosts may not lower unemployment

was not mentioned.

Slovakia, with Fixed Effetcs Panel
some extent ofRegression Model,
analysis also Arellano- Bond Estimator,decreased significantly by both

Cointegration Tests, and
Robustness Checks

but can significantly improve welfare.

According to this study, the
unemployment rate in Slovakia

structural and cyclical factors from
14.2% in 2014 to 5.8% in 2019 ,
reaching a historical minimum, active
labour market policies caused to
increased spending and efficiency in
ALMP contributed to the reduction in
structural unemployment. Moreover,
an overall increase in labour
productivity supported higher
employment and lower unemploymen
rates.
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Mocan, H.N.,  Structural
1999 Unemployment,
Cyclical

Unemployment, and
Income Inequality

Second Category: Free Zones

Acar, S., GiiltekirDiinyada ve Tiirkiye'de The study will examineDevelopment of Export

Karakas,D., 2017 Serbest Bolgeler

Aggarwal, A.,
2007

Impact of Special
Economic Zones on
Employment, Poverty

and Human Developmeon employment,

Alansary and Al- Defining 'Free Zones' :
A Systematic Review oto systematically

Ansar, 2023
Literature

Asheim, B. T., Location,

Isaksen, A., 1997 Agglomeration and
Innovation: Towards
Regional Innovation
Systems in
Norway?

Audretsch D.B. §Knowledge Spillovers
Feldman M.P., and the Geography of
2004 Innovation

This study analyzes  Inflation rate,
relationships between Unemployment rate,
structural and cyclical Structural unemployment
unemployment and data for different quintiles.
income inequality. It ~ Cyclical unemployment
investigates how data for different quintiles
economic recessions anIncome shares data,Real
structural changes affecGNP data, Correlations
unemployment rates an between different measure
income distribution.  of unemployment, Mean
Mocan explores how squared forecast errors,
different economic Changes in income shares
periods influence and inflation, Gini
unemployment types  coefficient.

and shape income

inequality.

the status, functioning, Processing Zones in the World
and economic impact o World, Employment in
free zones in Turkey anFree Zones

globally, their role in

international trade and

investment, and their

effect on economic

growth. It will also

explore global

implementations to

draw lessons and

strategies for Turkey.

This study analyzes the The study examines the India
impact of special employment and human
economic zones (SEZs)development effects of
SEZs in Asia, Latin
poverty, and human  America, Africa, and
development. It assesseCentral America. Data
SEZs' role in economic includes employment
development and their effects, wages, working
contribution to social and living conditions, skill
and economic spill-over, sectoral export
indicators. patterns in India, and
survey data. It also uses
research papers and tables
from ICRIER to provide
insights into labor
conditions, satisfaction,
living conditions, transpor
health, and labor attrition
within SEZs.

The aim of this study isNumber of special World
economic zones, volume ¢
maritime trade, SEZ's

generations

analyse the literature
review conducted to
clarify the definition an
conceptual framework
of free zones.

The aim of this study isInnovative manufacturing Norway
to analyse how regiona!firms in five area-types,
innovation systems havInnovative firms in

developed in Norway industrial agglomerations.

and how geographical

location, agglomeration

and innovation interact

in this process.

This study examines  Innovation Output Data,
geographic factors R&D Expenditures, Patent
affecting knowledge  Data, Geographic Data,
spillovers, innovation, Employment Data,

and economic activity. Industry Data
highlights the role of

knowledge spillovers ir

industrial clustering anc

economic success, as

well as

entrepreneurship's

contribution to these

processes.
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United States Regression Model

Turkey, and th The research employs a

United States The econometric model

Recent econometrics better represent
income shares and inflation trends.
Structural unemployment raises top
quintile income, inflation affects
inequality progressively, and
unexpected inflation benefits lower
quintiles. Researchers recommend
policies to reduce long-term
unemployment and improve income
distribution.

The role of Free Zones in the world
multidisciplinary research and in the Turkey is elaborately
involving such methods asdescribed in the paper as a capital
econometric modeling anddeveloper. It makes the conclusion tha
case studies to examine thithe Free Zones have the potential
economic and trade minor positive effects in the short run;
significance of free zones. the costs exceed the benefits. No

is full of learning about theransfer channel of technology exists
success rate of free zones, and this fails to improve quality of
free zones and its role in  labour as well as it also fails to create
trade, and economic too many jobs. The aim of Free Zones
implication by in Turkey is to attract foreign capital
incorporating the literaturcthough it has not been able to attain it
review, data analysis as  mandate of development.

also the policy analysis in

delivering the information

and recommendations

respectively.

The methodology involveslt is noted in the work that the SEZs
data collection through  in India have a collective effect on
surveys and interviews in working conditions, the degree of
specific SEZs, analyzing  atisfaction with the amount of

labor conditions, wages, - icome, and the benefits of social
technology transfer, gnd security as this presupposes higher
sectoral patterns. It aims evels of ial it d
provide policy evels of wages, social security, an
recommendations and Eransfer of technologies. SEZs bring
assess SEZs' impacts on into the -world employment, FDI and
human development, economic growth. Some sort of
poverty alleviation, ongoing check up is necessary and
employment, technology the policy then should concentrate at
transfers, and economic increasing the capacity of an

growth. individual, transfer of technology and
upgradation of working environment
so that human development and
poverty reduction can be achieved.

Free zones boost economic
development and investment. This
study highlights the need for ongoing
evaluation of regulatory frameworks,
incentives, and infrastructure. It
addresses challenges before 2019,
UNCTAD's contributions, future
research opportunities, historical
context, study limitations, and Free
Zone dynamics for sustainability.
Theoretical and Empirical The article is characterized by the
Analysis empbhasis of the creation of a
difference between regionalized and
embedded system with a reference to
the regional development on the basis
of innovation and other policies whicl
are adaptative. It gives reference to th
successful manufacturing industry of
Norway and how the national
governments are able to assist in
encouraging development in the less
developed regions through providing
development with the use of
infrastructure, R&D and the education

Systematic Literature
Review

Geography significantly influences
innovation. Spatial context in models
primarily focuses on the shows more effective connections
knowledge production  between knowledge inputs and
function and incorporates innovative outcomes when examining
spatial dimensions. geographic units. This helps
understand clusters and
agglomerations where spillovers occu!
More research is needed on spillover
mechanisms and their effects on
economic growth.

employed in this study
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Castells M., 2008Globalisation,
Networking,
Urbanisation:
Reflections on the

This study examines  Utilized a stream of
spatial dynamics in the research

global network society,

focusing on connection

Spatial Dynamics of thibetween major

Information Age

Cetinkaya, O.,  Serbest Bolgeler ve

Bektas, N.B.,  Ekonomik Islevleri
2014 Yonilyle
Degerlendirilmesi
Danaci, T. , Tirkiye Serbest
Kogtiirk, O. M.,
2017 Analizi ile
Karsilagtirilmasi
Feldman M.P. The Geographic
& Florida R., Sources of
1994 Innovation:
Technological

Infrastructure and
Product Innovation
in the United States

Freeman C., Soet Developing Science,

L., 2009 Technology and
Innovation Indicators:
‘What We Can Learn
From the Past

Gereffi G. et. al., The Governance of
2005 Global Value Chains

metropolitan areas and
marginalized locations.
It highlights how
technological
advancements influence
urbanization and the ris
of polycentric regions.

The aim of this study isTotal exports and imports

to analyse and evaluate in Turkey and the Free

the economic functions Zones, employment in the

of free zones in detail. Free Zones, exports from
and imports from the Free
Zones

This study aims to Trade volume by direction

Balgelerinin Kiimelemcanalyze the similarities in Turkey, the total trade

and differences among volume of free zones in
free zones in Turkey — Turkey, the number of
regarding performance,enterprises in free zones ir
economic contribution, Turkey, the number of
and labor force. It seeksemployees in free zones in
to provide detailed Turkey

insights into their

effectiveness, efficiency

development areas, and

strategic

recommendations for

improvement.

This study 1982 census of
investigates the Innovation Citations,
geographic origins Patent Counts, R&D
of innovation, Expenditures, High-
focusing on the link technology

between product ~ Employment Data,
innovation and Value Addeed in
technological Related Industries,
infrastructure, Receipts from

including company Specialized Business
clusters and R&D. IServices, Sales of
evaluates if areas  Fortune 500 Firms,
with strong State Population
infrastructure have

higher innovation

levels.

Not specific
country, but
examples data
were used fror:
U.S. Europe
and China

Descriptive Analysis

Turkey Descriptive Analysis

Turkey Cluster Analysis

Methoaims to provide

The research finds that early 21st-
century urbanization features
polycentric metropolitan regions
linked by global networks. These
regions combine urban, agricultural,
and natural areas, driven by advanced
services and communication
technologies. Connectivity and local-
global interplay shape urbanization
patterns.

The study concludes that Free Zones
can reduce unemployment and
positively impact Turkey's economy.
However, they don't significantly clos
the balance of payments deficit
through foreign exchange earnings,
and their share in Turkey's foreign
trade volume is low.

The study categorizes Turkey's free
zones into four groups based on data,

detailed insights into their with similar characteristics within eac

effectiveness, efficiency,
areas for developmentd

United State Recursive System of
equations estimeted
using Three-Stage
Least-Squares (3SLS)
regression.

cluster. The Aegean free zone, having
more data, forms its own cluster. The
study concludes that import activities
should be minimized, and export
transactions maximized.

Cluster of innovation is present
in regions of high technological
infrastructure, which entails
presence of related industries,
research and development
within an industry, university
research and business suppliers.
These clustering add on to both
the innovative potential and to
the regional potential and
generate competences on both
technologies and industries.

The study analyzes the Historical data and Survey This study has Qualitative and InterpretivAs it is noted in the paper, the STI

long-term evolution of conducted by OECD,
STI indicators, focusingNational Science
on R&D metrics. It ~ Foundation (NSF).
examines changes in

boundaries and

attributes over four

decades, challenges, an

misapplications. It

highlights the

consequences for publis

policy and the private

sector and emphasizes

the need for ongoing

enhancement and

evaluation of STI

measurement

frameworks.

The paper provides a  This study has not
conceptual framework specifying particular data
of what guides the sets used for analysis.
governance of global

value chain by

pinpointing three issues

that is, transaction

complexity,

codifiability, and supply

base capabilities. It

comes up with five

types of governance

which are hierarchical,

captive, relational,

modular and market anq

comments about how ai

effective tool of policy

can be established to

bring about a better

industry and a

developed economy.
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not specific
country.

Analysis

This study has Theoretical and
not specific  Comprehensive Analysis
country.

system is changing rapidly and this
implies that previous indicators might
not be appropriate. It serves to
emphasize that measurable systems
of STI must constantly be improved
and intensely judged in order to
ensure that they are out of date.
Identification of these constraints and
dangers of such indicators in the face
of the economic and technological
changes experienced in the world
today has also been along the line of
emphasis of the paper.

The research finds that transaction
complexity, codifiability, and supply
base capabilities shape global value
chain governance, which can be
market-driven or hierarchical.
Understanding these factors aids polic
development for industrial growth anc
job creation. Global value chains are
dynamic and require both local and
global analysis.
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Hava, H. T., 199¢Serbest Bolgeler ve Eg(The study examines theDistribution of Free Zones Turkey

imamoglu, I.K.
,2019

Kibritgioglu, A.,
1997

Kocaman, C. B.,
2007

Mierzejewski,
D.J., 2012

Miyagiwa, K. F.,

1986

Serbest Bolgesi: Bir  economic and and Aegean Free Zone
Durum Degerlendirmescommercial effects of Users According to Their

free zones, focusing on Fields of Activity

the Aegean Free Zone's

performance,

functioning, advantages

disadvantages,

developments, and

issues to provide

strategic

recommendations for

economic development

and international trade.

Serbest Bolgelerin The study analyzes the Exports and imports by
Ekonomideki Etkinligi:economic contributionsfree zones, their share in
Tirkiye’deki Serbest advantages, and foreign trade, foreign tradc
Bolgeler Uzerine Bir  challenges of free zonetbalance, annual trade
Degerlendirme in Turkey. It evaluates volumes, changes in trade
their performance and volume, trade distribution
impact on the economyby countries and sectors,
discussing their activity licenses
contribution to the distribution, and
economic structure and employment trends in free
suggesting zones.
improvements for
increased effectiveness.

Turkey

Serbest Bolgelerin OlasThe research of
Makroekonomik Etkile Kibritcioglu examines
ve Bazi the Turkish economic
Diistindiirdiikleri impact of free zones  Total trade volume of free
with the positive and  zones (US dollars in
negative evaluation of itrillions), Share of free
It evaluates their effectszones in total world
on economic merchandise trade, Total
performance, direct employment in free
employment, balance o zones, Annual trade
trade and stability and volume and direction of
provides essential trade of Turkey's free zone
information to the (1988-97), Share of
policy makers as well aTurkey's free zones in tota
other stakeholders. merchandise trade (1988-

95)
The study analyzes the GNP, total trade volume o:Turkey

Geographic distribution of World &
Free Zones, Total number Turkey
of Free Zones in the world

Serbest Bolgelerin

Makroekonomik macroeconomic effects free zones in Turkey
Etkilerinin of free zones in Turkey,
Degerlendirilmesi: focusing on their impac

Tiirkiye Ornegi on exports, foreign
investments, and
economic growth. It
evaluates their
performance and
contribution to trade
balance, employment,
investment, tax
revenues, and overall
economic structure.

Influence of Special
Economic Zones on
Unemployment in
Poland

The study analyzes the Reports on the impact of Poland
effects of special special economic zones or
economic zones (SEZs)the labour market,
on unemployment in  including public aid, tax
Poland, assessing their exemptions, investment
impact on grants, unemployment
unemployment rates, rates, employment
economic development dynamics and total numbe
and employment of employees in special
creation potential, alongeconomic zones, number ¢
with the direct and jobs created in different
indirect effects on the zones, investment costs,
labor market. concerns about the enclave
effect.

A Reconsideration of The paper re-evaluates Import Substitution, Less

the Welfare Economics the effect of free trade Primary Export, Foreign Developed

of a Free-trade Zone  zones on welfare Investment, Foreign Countries
economics, how they arCapital, Economic Growtt(LDCs) For
in operation and the =~ National Welfare with Freiexample;
economic implication oTrade Zone

free trade zones in term Korea,
of competitiveness, Singapure,
efficiency in productior Hong Kong)

income distribution and
general welfare of the
economy..
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Taiwan, South

Literature Review &
Descriptive Analysis

The results of the study show that the
Aegean Region is successful in terms
of trading and production, although it
has not reached its full capacity. After
the establishment of this region, it has
become a successful region in Turkey
by attracting foreign investors to the
country and the added value created ir
production. On the other hand, in this
study, it has been reached the idea that
financing long-term loans for the
companies that want to operate in
ESBAS can positively affect these
companies and increase its importancc
among other free zones in Turkey.
Free zones in Turkey aim to boost
investment, exports, foreign currency,
capital, technology inflows, and
employment. While they contribute to
exports, they have less impact on the
overall economy. The study highlights
the need to address challenges and
enhance their role.

Literature Review &
Descriptive Analysis

Literature Review &
Descriptive Analysis

In this study, it is concluded that the
free zones established both in Turkey
and in developed and developing
countries of the world contribute to
regional development and also have a1
effect on reducing unemployment.

Literature Review &
Descriptive Analysis

Although free zones in Turkey are
considered to be successful, according
to this study, free zones in Turkey hav
not made a significant contribution to
the increase of trade and employment
creation in the country.

Descriptive and AnalyticalSpecial economic zones created over

Method 241,000 jobs, with growth outpacing
the national average. They played a
key role in job creation and regional
development but also had potential
enclave effects and costs. The study
highlighted their positive labor market
impact and the need to distinguish
genuine changes from coincidental
investment attractiveness.

The Hamada Model is a  If the subsidy ratio for industry 3

hybrid framework (FTZ) is smaller than the ratio of

combining elements of theexport subsidy effects on the outputs ¢

Ricardo-Viner and goods 2 and 3, establishing an FTZ in

Heckscher-Ohlin models. a tariff economy increases national
welfare, regardless of the new
industry's factor intensity. However,
factor intensity is crucial for assessing
the effects of factor growth on nationa
welfare.
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Nisfet, U. , Tiras, Serbest Bolgelerin
H., 2009 Ekonomik Etkileri:

The aim of this study isThe analysis includes
to evaluate the Activity Start Day, Land

Turkey
Data

Kayseri Serbest Bolges economic performance Condition, Infrastructure

i¢in bir Uygulama

Orhan, A. , 2003 Serbest Bolgelerin
Sagladig1 Avantajlar:
Kosbag Ornegi

Oztiirk, L. , 2013 Serbest Bolgelerin
Gelecegi: Tiirkiye
agisindan Bir
Degerlendirme

Paksoy, S., GiilliSerbest Bolgeler
M., 2011 Uzerine Bir Arastirma:
Gaziantep Ornegi

Porter M. E , 199 Clusters and
Competition

Rodriguez- Clare Multinational, Linkage:The study clarifies

and Economic
Development

A., 1996

Tutar, F. , et. Al. ,Firmalarin Yenilik

2007 (Inovasyon) Yaratma
Stirecinde Serbest
Bolgeler : Kayseri

Serbest Bolgesi Ornegi process of firms.

of Kayseri Free Zone Builder, Area (m?), Total

and analyse its effects. Employment in Free
Zones, Working Areas in
Free Zones, Trade Volume
Distribution of Tiirkiye
Free Zone Trade Volume
by Trade Direction,
Employment in Kayseri
Region, and Trade Volume
in Kayseri Region.

The aim of this study isThe analysis includes the Turkey
to examine the number of personnel and
advantages provided byworkers, trade volume,

free zones and to investment amount,

explain how these employment value, GDP,
advantages are realised population growth, and

through the example of production capacity.

Kosbas.

Descriptive Analysis

Literature Review &
Descriptive Analysis

The aim of this study isExport and foreign

to examine where free exchange earnings in free

zones in the world and zones in Turkey, number o

in Turkey will evolve irdomestic and foreign

the future with companies in free zones in

globalization. Turkey, amount of foreign
capital in free zones in
Turkey, employment in fr¢
zones in Turkey

Turkey

Literature Review &
Questionnaire

The aim of this study isThe survey covers the
to examine the establishment periods,
Gaziantep Free Zone, activity fields, activity
which is one of the types, employee numbers,
important Free Zones itlegal structures, quality
Turkey due to the standards, e-commerce
positive contributions ostatus, product markets,
the Free Zones to the customer profiles, export
economy. and import countries, trad¢
changes, managers'
education and titles, and
operating license duration
of
participating companies.

Turkey

This study investigates This text includes case
how clusters enhance studies and examples fromnot conducted Collection & Analysis
competitiveness of different regions and for a specific

companies, sectors, such as the medicicountry, but it

governments, and devices cluster in includes

institutions globally. It Massachusetts, the golf — examples and

analyzes how equipment cluster around case studies

geographic proximity San Diego, and the from United

boosts productivity,  telemarketing cluster in  States, Italy,

innovation, and new  Omaha, Nebraska. Germany and

enterprises, and explore Portugal.

effects on corporate

strategies, policies, and

economic growth

Does not specify the use o This study has Theoretical Model
backward and forward any empirical data. not specific
linkages of country.
multinationals and their

impact on economic

development, focusing

on linkages in host

nations, particularly

developing economies.

It analyzes beneficial o1

harmful outcomes and

examines multiple

equilibria influenced by

multinationals.

Literature Review &
Descriptive Analysis

The aim of this study isTotal closed, saleable and Turkey
to understand the role oparcel area of Kayseri free

free zones in the zone, distribution of

innovation creation  companies in Kayseri free

zone according to their

activities, foreign trade

volume of Kayseri free

zone, infrastructure and
superstructure investments

in Kayseri free zone
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Collective Evaluation of The survey identified practical and

structural problems in Free Zones.
Proposed solutions include preventing
Free Zones from becoming trade
centers, encouraging production and
exports, reducing dependence on
foreign inputs, maintaining
competitive advantages by lowering
company costs, and controlling excess
bureaucracy.

As industrialization grows in Tiirkiye
and the Marmara Region, Kocaeli's
importance rises. Located centrally in
the transportation network, it is set to
become an economic and trade hub.
The Free Zone will boost production
and create jobs, addressing
unemployment.

The number of free zones in Turkey is
increasing due to the incentives
applied in free zones. However, due tc
the privileges applied in these zones
recently, the expectations of domestic
companies for free zones are not met
and the attractiveness of the
applications is decreasing.

It is concluded in the study that there
are great economic prospects of
Gaziantep free zone in the GAP regior
to Turkey. Companies will not need to
worry much because of legal
regulations and less bureaucracy and
prosperity will be enhanced in the
economy.

The study was Cluster Identification, Dat:Clusters of related businesses enhance

competitiveness, productivity, and
innovation by providing specialized
resources and synergies. They foster
new businesses and creativity, with
location boosting a company's
competitive edge. Developing clusters
should be a priority for sustainable
economic growth.

The study finds that multinationals'
impact on economic growth in host
nations depends on their connections.
High linkage coefficients boost local
productivity and wages, while low
ones hinder progress. Policies should
consider these factors to maximize
positive effects.

The study found that companies in
Kayseri Free Zone investing in
innovation and R&D engaged in
capital-intensive production, benefitec
from zone privileges, and gained a
competitive advantage. They reduced
costs and increased production
volume. It suggested companies shoul
closely cooperate with Erciyes
University's technopark.
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Ugisik, S., 1998 Tiirkiye'de Serbest
Bolgeler

Uslu, K., 1985  Serbest Bolgelerin
Yatirimlar ve
Istihdam Uzerine
Etkilerinin Tirkiye
Agisindan
Degerlendirilmesi

Wan, Z., et. al., Policy and Politics
2014
Trade Zone Program

The aim of this study isAnnual trade volumes by Turkey

to give information
about free zones in
Turkey and to analyse
the situation by
comparing with other
free zones in the world.

region, distribution of trad
in free zones by country.

This study analyzes FreThe study examines globa Turkey &

Zones in four main
areas: determining
production areas and
foreign investment
effects, structural
analysis and
functioning, global
distribution and
application forms, and
the impact on the
Turkish economy,
emphasizing their
potential benefits.

This article aims to

Behind Shanghai's Freeprovide an overview of

the Shanghai FTZ and
offer some reflections
on it.

free zones (1970-1980), World
capital inputs, foreign
investments, national

income, trade growth, and

trade volume of
underdeveloped countries.

It includes import/export

ratios, trade structure and

value, industrial growth,
employment, wages, and
economic contributions of

free trade zones, with

specific focus on Turkey's

labor production (1979-

1989).

China's export and import.Shanghai

Yang, Y. C. , 200‘A Comparative Analysi The aim of this paper isThe analysis includes FTZ Taiwan &

of Free Trade Zone
Policies in Taiwan and

to investigate the
functions of a port

exports and production  Korea

value, Kaohsiung Port FT

Korea Baes on a Port  hinterland, compare thedevelopment area,
Hinterland Perspective port-type Free Trade

Third Category: HP Filter

Harvey, A. C., & Detrending, Stylized
Jaeger, A., 1993 Facts and the Business
Cycle

Hodrick, R. J., & Postwar U.S. Business
Prescott, E. C., Cycles: An Empirical
1997 Investigation

Zone (FTZ) regulations
and systems in Taiwan
and Korea from a port
hinterland perspective,
and provide policy
recommendations to the
government.

This research examines
the Hodrick-Prescott
(HP) detrending
method's potential to
create misleading
cyclical patterns in
macroeconomic time
series. It advocates for
structural time series
models that account for
data randomness and
seasonal fluctuations
while discussing the
drawbacks of ARIMA
models and
deterministic trends
with a single breakpoin
The paper analyzes
post-war US business
cycles using quarterly
data, focusing on rapid
fluctuations unrelated tc
demographic or
technological changes.
It presents a method for
decomposing time serie
into smooth trends and
cyclical components by
examining
macroeconomic co-
movements, aiming to
provide insights for
equilibrium theory.

investment, jobs,
production value, Free
Trade Zone Statistics
(MOTC), Taiwan's
investment capital,
industrial investment, job
employment, trade and
production value, actual
cargo volume, and job
creation by port FTZ (201
base).

US real GNP, Austrian
real GDP ,The implicit
deflator for US GNP ,The
nominal value of the US
monetary base .

& Austria

Literature Review &
Descriptive Analysis

Heckscher Ohlin model
and Hamada Theoretical
Work

Qualitative Analysis &
Interviews

Comparative Analysis

United States Structural time-series

models and Trend Plus
Cycle Model

Real GNP, consumption, United States Hodrick-Prescott Filter,

services, durables, fixed
investment, government
expenditures, inventory,
capital stock, hours
worked, workweek,
employees, productivity,
M1 and M2 values, interes
rates, GNP deflator, and
CPL
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Kalman Filtering,
Autoregressive Proceses,
Unit Root Tests and
Regression Analysis

As a result of the study, it has been
revealed that the share of free zones ir
Turkey on trade is good but weak
when compared to the world in
general. It is emphasized that Turkish
free zones can reach better places witt
the determination and implementation
of new targets.

Free Zones attract foreign investment
through exemptions, boosting imports
exports, and employment. Success
requires good infrastructure and
minimal bureaucracy. Uniformity
prevails, and employment in populous
countries is limited.

The Shanghai Free Trade Zone (FTZ)
is perceived to be one of the major
steps on the way to economic reform
and liberalization in China as a pilot
location of decentralization and a
possible pattern of the subsequent
reforms. It encourages the trade,
financial services and logistics across
the nations, brings foreign investment
and facilitates the regional economic
developments. Some of the challenges
and opportunities are its effect to the
other ports in the area, policies related
with regulating port services, and
improvement of value added services
and logistics.

Taiwan Korea Comparative Analysis
The container terminals in Taiwan
have land shortages and will be in nee
of revisions on layout, which should b
based on Korea. The Port-type FTZs
are also supposed to match with the
industrial models in the area and the
customs rules are to be eased to be
operational with freedom of the FTZ.

The research shows that the HP filter
may create false cyclical patterns in
macroeconomic time series. It
highlights ARIMA models'
shortcomings and recommends
structural time series models, which
better address seasonal patterns and
offer greater flexibility for accurate
data depiction.

The study finds that cyclical
components of macroeconomic time
series differ significantly from trend
components. Growth in output,
investment, consumption, capital
stock, and productivity is proportional
while employment varies little.
Cyclical changes in output are driven
by employment hours, with a negative
correlation between cyclical capital
stocks and output. Cyclical
consumption varies half as much as
output, and investment varies three
times as much. The Hodrick-Prescott
filter's smoothing parameter is not
sensitive except at very large values.
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Maravall, A., & Time aggregation and This research examines The document does not

del Rio, A. , 2001the Hodrick-Prescott
filter

Ravn, M. O., & On Adjusting the

Uhlig, H., 2002 Hodrick-Prescott Filter investigates adjusting

for the Frequency of
Observations

the time aggregation  specify any particular

characteristics of the Hdataset used in the study.

filter in decomposing
time series into trend
and cyclical component
across different datasets
It explores if combined
estimates align with
aggregated series result
and suggests criteria fo!
determining 'near-
equivalent' HP filters
and suitable parameter
values for consistency.

This research

the HP filter for
different observation the period
frequencies, showing 1947-2000.
that the filter parameter

should be multiplied by

the fourth power of the

frequency ratio. It

provides time and

frequency domain

analyses and

demonstrates the

adjustment's importanc

using US GDP data.

Source : Author’s own construction

The study uses U.S. real
GDP data from the Bureau
of Economic Analysis for
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Not specific
country but
Spain’s data
were used.

United States Analytical Analysis,
Empirical Ilustration & HIparameter should be adjusted by the

ARIMA and IMA Models The research presents an in-depth

examination of the time aggregation
characteristics of the HP filter and
delivers

practical recommendations for
choosing appropriate A values based o
various observation frequencies.

The study shows that the HP filter

fourth power of the observation
frequency ratio. For example, 1600 fo
quarterly data equals 6.25 for annual
data. US GDP analysis validates this,
and recalculated business cycle metric
show decreased post-war output
volatility, supporting traditional views



CHAPTER 3

METHODOLOGY

This section outlines the methodology used to analyze whether free zones in Turkey
impact structural unemployment. Our study aims to analyze the relationship between
structural unemployment, one type of long-term unemployment, and free zones in
Turkey. A combination of quantitative techniques, economic modelling, and data

analysis is used to employed.

3.1. Research Design

Structural unemployment is a type of long-term unemployment that occurs due to a
mismatch in the labor market (Investopia, 2024 ). Another actor in this study, free
zones, contributes to the country's economy by providing various advantages and
opportunities, such as tax exemptions to the firms in that region. Therefore, in this
study, we conducted quantitative research in order to address the relationship
between structural unemployment in Turkey and free zones in Turkey. In the study, a
panel data model was used to capture both cross-sectional and time series dimensions
better and to provide comprehensive insights into the dynamics of the variables in the
study over time. On the other hand, since it is not easy to measure structural
unemployment, we used the Hodrick-Prescott (HP) filter to measure structural
unemployment and estimate the extent of structural unemployment in Turkey. The
purpose of using this filter is that the HP filter can eliminate short-term fluctuations
in time series studies and long-term trends (Hodrick & Prescott, 1997). In this study,
we identify structural unemployment by applying HP filter to unemployment data
and call the trends we obtain by separating them from cyclical unemployment as
structural unemployment. Therefore, we tried to see whether free zones in Turkey

have an impact on structural unemployment.
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3.2. Data Collection

While conducting this study, we used data from various sources. Firstly, we use
TurkStat's 2004-2023 regional and broad age group unemployment data to measure

structural unemployment. In this study, we focus only on the regions identified by

their respective codes, as listed below by Table

Table 2. Regions in Turkey

Code Region Name

TR10 Istanbul

TR21 Tekirdag-Edirne-Kirklareli

TR22 Balikesir-Canakkale

TR31 [zmir

TR32 Aydin-Denizli-Mugla

TR33 Manisa-Afyon-Kiitahya-Usak

TR41 Bursa-Eskisehir-Bilecik

TR42 Kocaeli-Sakarya-Diizce-Bolu-Yalova
TRS51 Ankara

TRS2 Konya-Karaman

TR61 Antalya-Isparta-Burdur

TR62 Adana-Mersin

TR63 Hatay-Kahramanmaras-Osmaniye
TR71 Kirikkale-Aksaray-Nigde-Nevsehir-Kirsehir
TR72 Kayseri-Sivas-Yozgat

TRS81 Zonguldak-Karabiik-Bartin

TR&2 Kastamonu-Cankiri-Sinop

TRS&3 Samsun-Tokat-Corum-Amasya

TR90 Trabzon-Ordu-Giresun-Rize-Artvin-Giimiishane
TRAI Erzurum-Erzincan-Bayburt

TRA2 Agrni-Kars-Igdir-Ardahan

TRBI1 Malatya-Elazig-Bing6l-Tunceli
TRB2 Van-Mus-Bitlis-Hakkari

TRCl1 Gaziantep-Adiyaman-Kilis

TRC2 Sanlurfa-Diyarbakir

TRC3 Mardin-Batman-Sirnak-Siirt

Source: Turkish Statistical Institute (2024)

In order to measure the relationship between structural unemployment and free
zones, structural unemployment was used as a dependent variable, trade volume,
number of firms, number of operating licenses for each free zone, as independent

variables by using the data obtained from the Republic of Turkey Ministry of Trade,
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General Directorate of Free Zone. Moreover, regional GDP, education level, and
migration rates received obtained from TurkStat were used as control variables.
Since there are missing years in the data set on free zones, we prepared an annual
data set covering the period between 2013 and 2023 with the data obtained from
TurkStat and the General Directorate of Free Trade Zones. Firstly, unemployment
rate (%) data from TurkStat is used for structural unemployment, which is used as
the dependent variable, because unemployment rate is chosen as the main indicator
to measure the effects of free zones on structural unemployment. In this study,
although unemployment rates for the 15-64 age group for the years 2014-2023 are
used, since there is no data for the 15-64 age group in TurkStat, data for the 15-55+
age group for 2013 are used. For GDP (%), which is one of the control variables in
the model and is used to control the effect of economic growth in the regions on
unemployment, 2009-based GDP percentage change data covering 26 Regions
(Level 2) for the years 2013-2023 from TurkStat was used. The biggest reason for
choosing this independent variable is that unemployment rates are expected to
decrease (unemployment rates increase) in places with economic growth (economic
stagnation). The level of education, which is used as a control variable in the study,
is used because the mismatch in qualifications between labor supply and demand
causes structural unemployment. The use of education level in the model is critical,
especially since the lack of skilled labor in a region causes an upward increase in
structural unemployment. For this reason, the data on completed education level
ratios (doctorate, master's degree, college or faculty, high school, and equivalent
vocational school) of the 15+ age group are used. These data cover 26 regions (Level
2) and the years 2013-2023. The reason for using education level as a control
variable in this study is to analyze free zones' impact on structural unemployment
independently. Finally, the net migration rate, which is used as a control variable, is
preferred since it may potentially change structural unemployment rates by affecting
labor demand and supply in regions. To calculate the net migration rate, the regional
distribution of the working age population (15-64 age range) (26 Regions - Level 2),
and the data on migration to and from these regions are used. Our study used this
data set to examine the relationship between structural unemployment and free
zones. To carry out this relationship accurately, a correlation matrix (see Appendix

A) was created to evaluate the interrelationships between the selected variables prior
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to starting the regression analysis. In this correlation graph, both the numerical
Pearson coefficients and the strength and direction of the variables are displayed,
with ellipses used to illustrate this relationship (Friendly, 2002). The dark blue
shades and longer ellipses in the graph indicate a positive correlation between the
variables, while the orange shades indicate a negative correlation. For example, there
is a high positive correlation (r = 0.99) between the number of firms and the number
of operating licenses. This indicates an almost perfect collinearity. Similarly, trade
volume is strongly correlated with both the number of firms and the number of
operating licenses. On the other hand, variables such as GDP and NMR, which are
used as control variables in our study, are weakly correlated with other variables.
This preliminary analysis of our variables using the correlation matrix is important
for identifying possible multicollinearity and demonstrating the robustness of the

regression model that will be presented in the remainder of our study.

3.3. Estimation of Structural Unemployment

Structural unemployment is the most long-term and permanent type of
unemployment due to the mismatch between supply and demand in the labor market.
As mentioned before, measuring structural unemployment is difficult, so alternative
methods are used. In this study, we used the Hodrick-Prescott Filter, one of the
alternative methods, because this filter is widely used in the literature to distinguish
between long-term trends and short-term fluctuations in time series analyses
(Hodrick & Prescott, 1997). Furthermore, the trends obtained with the HP Filter
represent long-term movements in the data and show fundamental structural changes,

such as economic growth.

The primary purpose of the HP filter is to separate the time series into trend and
cyclical components (Ravn & Uhlig, 2002). In this study, the remaining trends are
structural unemployment when the cyclical components are removed from the time

series. Mathematical representation of the HP Filter;

Ve =T¢ +C¢ (1)
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Where y; is the observed unemployment rate, 7, is the long-term trend component of

¥¢, 1.e. structural unemployment, and c; is the cyclical component.

In addition, HP Filter,

T T-1
min ) (e =1)? +2) [Cn =)~ @) @)
t=1 t=2

can also be expressed as an optimization problem as (2). If we examine this problem
in more detail;

T
> - 3

the sum of squares of the difference between the observed unemployment rate and
the trend is expressed in (3). The aim here is to approximate the 7, data as closely as
possible to the y, data. Thus, the trend captures the general course of the

unemployment rate.

Smoothness is one of the most critical conditions in HP Filter.

T-1
2 [ = 1) = (@ = 7P )
t=2

The term in (4) represents the second derivative of the trend. The purpose here is to
show the slope with cyclicals. The HP Filter tries to minimize this term to smooth the
trend. This is because it avoids fluctuations and ensures that the trend exhibits a long-
term structure. The A in the above term is the smoothness parameter and plays an
important role. If 4 is low, the trend is a polynomial, a curve, but if 4 is high, the
trend approaches a line. The smoothness parameter is used in economic analyses as
100 for annual data, 1.600 for quarterly data, and 14.400 for monthly data (Ravn &
Uhlig, 2002). In our study, we used annual time series for regional and broad age
groups (15+) between 2004 and 2023 to find structural unemployment in Turkey.

Therefore, we added a smoothness parameter to the model as 4 =100.
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Although the HP Filter, which we have used in this study, can separate trends and
cycles well, this filter has some limitations. The first of these limitations is that the
parameter value (A4 ) must be determined correctly. Because, if this parameter is not
selected correctly, we may encounter misleading results at the end of the test, and
towards the end of our dataset, the HP Filter may exhibit a limiting effect, making it
difficult to accurately estimate the trend component. Due to all these limitations, it is

very important to interpret the HP Filter results carefully.

3.4. Model Diagnostics

In this study, since there have been some missing observations for years in the data
set, we used an unbalanced panel data regression model to analyze the impact of free
zones on structural unemployment in Turkey. The basic decomposition is the

following;

+ 63NMRl't + At + Eit (5)

Where; SU;; is the structural unemployment in the region in year t, log _TV;; is the
trade volume of free zones in the region in year t, log _NF;; is the number of firms in
free zones in the regions in year t, log _NOL;; is the number of operating licenses in
the region in year t, log _GDP;; is the gross domestic product of regions,

log _EDUj; is the education level of regions in time t, and NMR;; is the net migration

Jdmmigration received—given immigration .

rate found by , 0 is the vector of coefficients

population

for the control variables, A; is the time effect, and ¢;; is the error term.

Since the model has the A;, there is also a control of time fixed effects by way of
year dummies. These effects allow for unobserved time-specific shocks, that is,
macroeconomic fluctuations (or national policy changes) that could impact all the
cross-sectional units simultaneously. Adopting controls for such temporal
heterogeneity ensures that the estimated coefficients express the within-year
variation across regions unbiasedly, by accounting for the omission of common time

readings.
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All variables specified in this model have a selection purpose. For example, trade
volume is used to reflect the effect of trade openness and integration in free zones on
labor demand. Drawing inspiration from the studies of Aggarwal (2007) and Basu
(1996), an increase in a country's trade volume is expected to lead to increased
employment through investment-driven job creation, thus predicting an adverse
effect of trade volume on structural unemployment. The number of firms is included
to represent entrepreneurial activities in the zones, along with the privileges applied
in free zones. As suggested by Feldman and Florida (1994), as firm density increases,
labor absorption and innovation spillovers may also increase, which is expected to be
a mitigating factor in structural unemployment. Similarly, the number of operating
licenses 1is important for facilitating institutionalization and determining
administrative capacity. Acar and Giiltekin-Karakas (2017) emphasize in their study
that streamlined regulations to be made in free zones can increase the performance of
firms located in these zones and reduce unemployment. Therefore, it is thought that

this may lead to a negative relationship with structural unemployment.

When examining the control variables used in our study, GDP was included to reflect
the impact of free zones on the country's overall economic development. According
to Kibritgioglu (1997) and Elmeskov & MacFarlan (1993), a better labor market is
associated with higher regional GDP; therefore, the expected sign in the tests to be
conducted is negative. On the other hand, it is important to take into account the level
of education and the quality of the existing workforce, especially in interpreting
structural unemployment arising from labor market mismatches and skill
mismatches; Herz and Van Rens (2011) indicate in their study that high education
reduces skill mismatches and thus supports the increase in employment, reducing
structural unemployment. The net migration rate (NMR) was used to represent labor
mobility between regions. Although the literature, including Domenech (2024) and
Estevao & Tsounta (2011), suggests that the effect of NMR may vary by region, it is
emphasized that migration is more likely to reflect labor demand in regions with
active free zones in terms of the economy. Therefore, NMR is expected to have a

neutral or slightly negative effect in our study.

This model can help us understand the impact of free zones on the local and national

economy in our study. Free zones, one of the two actors of our model, are special
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areas where export-oriented production and trade are encouraged. The free zones in
Turkey considered in this study were established to attract foreign investment,
increase exports, increase labor and labor productivity, and promote technological
innovation. Because of the low tax rates and customs facilities applied in free zones,
domestic and foreign investors come to these regions and contribute to economic
growth by investing in these regions. The relationship between unemployment,
which is another issue we have addressed in this study, and the economic growth that
emerges thanks to free zones can be analyzed, especially with Keynesian and
classical theory. In Keynesian theory, there is a direct relationship between economic
growth and employment. New employment opportunities can be created, and growth
can be supported by investments made in free zones. On the other hand, if we
interpret this relationship with classical economics, economic growth is based on the
free market, and it is important for the labor market to function more effectively. Our

hypotheses in the model we have designed in this study;

H, = Free zones significantly reduce structural unemployment through the long

— term employment opportunities they create.

Hy

= The impact of free zones on structural unemployment varies according to
the employment dynamics and economic conditions of the region

in which they are located.

The purpose of the model, which we will explain all the test stages below, is to
examine the relationship between structural unemployment and free zones in Turkey,

which is also lacking in the literature.

Thus, with this model (5), we could analyze observations with different time
intervals. First of all, we applied the Hausman Test, which helps to determine
whether the model is a fixed effects model or a random effects model in studies
where a panel data model is preferred. The main purpose of this test is to determine

the statistical significance of the difference between the results of the fixed effects
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model and the random effects model. As a result of this test, if the difference is
significant, the fixed effects model is preferred; if not, the random effects model is
preferred (Hausman, J.A., 1978). This test, whose formula is;H = (a — A)'[V, —
V4]71(a-A), has a wide range of applications in econometric analyses. If we examine
the formula, a is the fixed effects estimator, A is the random effects estimator, and V,
and V, are the variance-covariance matrices of these estimators. If we look at the

hypotheses of Hausman test;

H, = Preffered model is random effects
H; = Prefferd model is fixed effects

Hausman test checks the assumption of existence of significant difference between
the random effects (RE) and fixed effects (FE) estimators. When the test result is
significant, this implies that one of the fundamental assumptions of the random
effects model of there being no relationship between the regressors and the individual
effects is not satisfactory. Thus we know that RE estimator is not consistent and in
this instance we should use FE estimator. Thus, the Hausman test has imperative role
to play in the determination of the more suitable model in panel data of testing the
consistency of the RE model. Even when the Hausman test suggests using a random
effects model, there are cases where choosing a fixed effects model may be more
appropriate. One key reason is that the assumptions of homogeneity and constancy in
the random effects model may not always hold. Significant heterogeneity in the data
can make these assumptions invalid (Greene, W.H., 2012). Additionally, the fixed
effects model is often better at controlling for individual effects of variables than the
random effects model (Baltagi, B.H., 2008). Furthermore, the fixed effects model
yields more reliable inferences when independent variables have fixed effects
(Wooldridge, J.M., 2010). Therefore, even if the Hausman test indicates that a
random effects model is preferable, it may still be more suitable to utilize a fixed
effects model depending on the specific aims of our research. We subsequently
utilized the Breusch-Godfrey (BG) test to evaluate the presence of serial correlation
(autocorrelation) in our panel data model. This test specifically identifies serial
correlations that may not be captured by the model's design. In spite of the common

usage of the Wooldridge test in case of serial correlation in fixed effects panel
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models, this research used a Breusch-Godfrey LM-type test, which indicates a high
probability of serial correlation as well. The existence of a serial correlation in the
error terms violates the assumption of separately and identically distributed
disturbances to produce inefficient estimators and biased standard errors that can
result in improper inferences of the importance of the model parameters (Asteriou &
Hall, 2011). Furthermore, this test assumes that the error term behaves according to

an AR(p) model'. If we look at the hypotheses of serial correlation;
H, = No evidence for serial correlation
H; = Serial correlation is presenet in panel data model

The p-value value is used for the hypotheses applied for serial correlation. The p-
value here expresses the probability that the null hypothesis is true. If the p-value <
0.05, we reject the null hypothesis; that is, we say there is a serial correlation in the
data. On the other hand, if the p-value >0.05, we accept the null hypothesis, i.e., we
say that there is no serial correlation. After performing the Hausman and Breusch-
Godfrey tests, we proceeded with the Breusch-Pagan test for heteroscedasticity,
which is crucial for confirming the reliability and validity of our regression analysis
model. Heteroscedasticity refers to the situation where the variance of the error terms
in a regression model varies depending on the values of the independent variables.
The purpose of the Breusch-Pagan test is to assess if the error terms exhibit constant
variance, which would suggest there is no heteroscedasticity present. The main
purpose of this test we have conducted is to determine whether the squares of the
error terms estimated from the regression model can be described by a model using
its independent variables (Breusch& Pagan, 1979). If we look at the hypotheses of
this test,

H, = Residual variance is constant (homoscedasticity)
H; = Residual variance is not constant (heteroscedasticity)

In practice, when the p-value exceeds a predetermined significance level, for

example 5%, we accept the null hypothesis (H) indicating that there is no evidence

1 An AR(p) model, or AutoRegressive process of order p, is employed in time series analysis. It aims to
forecast the current value using the previous values in the series. Mathematical representation;
Xf =c+ ¢1Xf—1 + ¢2Xt-_2 + -+ Q)pXt—p + gt’
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of heteroskedasticity in the model. On the other hand, if the p-value is less than or
equal to 5%, we reject the null hypothesis, indicating the presence of
heteroscedasticity. Since heteroscedasticity can adversely affect the reliability of
model estimates, the model's precision can be improved by utilizing adjusted
standard errors or alternative regression methods, such as robust standard errors
(Breusch & Pagan, 1979). One of the assessments we carried out is the cross-
sectional dependence (CSD) test, which evaluates the correlations among
observations in multi-sectional datasets. The CSD test specifically investigates
whether observations from different units exhibit dependence. In this study, we used
the Panel Data Dependence Test (pcdtest), widely used in the literature, to test for
cross-sectional dependence because of the potential problems that may arise due to
the dependence of observations on each other. The PCD Test effectively identifies
cross-sectional dependence, validates the model, and helps avoid biased results. This
test's null hypothesis (H,) states "no cross-sectional dependence." If the p-value is
less than 0.05, we reject H, and conclude there is evidence of cross-sectional
dependence in our model. Conversely, if the p-value is greater than or equal to 0.05,

we accept H, and assert no cross-sectional dependence.

Detecting cross-sectional dependence (CSD) in a model can lead to inaccurate
standard error estimates and misinterpretation of the data. In summary, the PCD Test
improves the accuracy and reliability of our findings, especially for large panel data
sets, by considering the relationship between the observations included in the model
(Pesaran, 2004). We finally applied the Arellano-Bond test to check for serial
correlation. Endogeneity and autocorrelation are long-standing empirical issues in
dynamic panel data models when lagged dependent variables are present. To address
these issues, particularly the serial correlation problem that arises in our model, this
paper employs the Arellano-Bond estimator as part of the Generalized Method of
Moments (GMM) (Arellano & Bond, 1991). The estimator is particularly suited
when the cross-sectional size (N) is greater than the time size (T) and when
unobserved heterogeneity and serial correlation in the idiosyncratic error variables
have the potential to bias the estimates in traditional fixed-effects schemes. The
model to be estimated is first-differenced to remove individual-specific effects, and

the dependent and independent levels are used at adequate lags as instruments in the
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analysis procedure. The validity of instruments is checked as a robustness test using
the Sargan/Hansen test, and the existence of serial correlation in the differenced
residuals is measured in the Arellano-Bond AR(1) and AR(2) tests. The use of this
estimator will not only increase the reliability of the coefficient estimates by
correcting for autocorrelation and possible problems of simultaneous bias but also
comply with the dynamic nature of structural unemployment, which is persistent
over time by its very nature. The purpose of applying this test is to determine
whether a model containing a lagged dependent variable and autocorrelated error
terms may yield biased and inconsistent forecasts. Therefore, we applied the
Arellano-Bond test to examine whether the error terms are serially correlated at the
AR(1) and AR(2) levels, particularly in models estimated using GMM (Blundell &
Bond, 1998). If we look at the hypotheses of the Arellano-Bond test,

H, = Error terms are not serially correlated to a certain degree

H; = Error terms are serially correlated to a certain degree

If the p-value is below 0.05, we reject the null hypothesis (Hy), suggesting that order
serially correlated. This indicates that the instrumental variables may be invalid, and
the model is mis-specified. On the other hand, if the p-value exceeds 0.05, we do not
reject the null hypothesis (Hy), which is a sign that the model is not wrong. In the
context of the dynamic panel data models we have estimated using the Generalized
Method of Moments (GMM), it is important to consider the results of the tests for
AR(2) from AR(1) and AR(2), which we will obtain. The main reason for this is that,
due to the transformation introduced by the first difference taken during the test, the
existence of first-order serial correlation (AR(1)) in the differenced residuals is
expected. Therefore, the statistical significance of AR(1) does not always mean that
the model is misspecified (Arellano & Bond, 1991). However, if the instruments in
the model are valid and the model is correctly specified, there should be no second-
order serial correlation (AR(2)). Therefore, the AR(2) test is a more reliable
diagnostic tool than AR(1) for assessing the validity of the instruments used
(Arellano & Bond, 1991). After performing all these tests for our model, we applied
the IPS unit root test to test the stationarity of the variables used in the model. This

test was developed by Pesaran and Shin in 2003 to test whether the series in panel
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data sets are stationary. This test gives more substantial and reliable results in panel
data analyses, especially by allowing heterogeneity. The IPS test applies the Dickey-
Fuller (ADF) test separately for each cross-sectional unit. It averages the individual
results from the test to obtain an aggregate result for panel models. The null
hypothesis of this test states that there is a unit root in all cross-sectional units, and
therefore, the series are non-stationary. In contrast, the alternative hypothesis states
that there is stationarity in at least one cross-sectional unit (Pesaran & Shin, 2003).
The main motivation for choosing the IPS test to perform stationarity tests in this
study is that the model we have designed is an unbalanced panel data model, and the
IPS test can provide an effective solution by adapting to the unbalanced data

structure.

In this research, we initially structured and refined the data we collected from
TurkStat and the General Directorate of Free Zones under the Ministry of Trade. We
used Microsoft Excel to prepare for our model testing. We addressed issues like
missing values, outliers, and anomalies within the dataset in Excel. Then, we used
the R programming language to analyze our dataset, which we cleaned in Excel,
through the Unbalanced Panel Data Model, and performed various statistical tests, as
mentioned before, to evaluate the accuracy and reliability of the data. Thus, we used
the statistical packages that are available in R and are pretty helpful for our work to
determine our hypotheses for the research questions we determined for our study and

wanted to reach the answers to.

3.5. Limitations

In this study, we encountered several limitations that may affect the accuracy of the
findings. This section will reveal these limitations for future studies. First of all, in
this study, the unemployment data was used to measure structural unemployment in
the regions covered from 2004 to 2023, but since the data for Free Zones were
missing from 2008 to 2012, we had to construct our model for 2013 to 2023. On the
other hand, although there usually are 19 free zones in Turkey, we used 18 free zones
in this study. This is because, in our data, only the data for the Eastern Anatolia Free

Zone were available for the years 2004-2005-2006-2007, and almost all data are
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zero. Therefore, we removed the Eastern Anatolia Free Zone from our data set and
did not include it in our study because we thought it would affect the results of our
study. Another limitation was that the years in our data set were missing, so we used

an unbalanced panel data model instead of a panel data model.

On the other hand, we encountered difficulties calculating education level and net
migration rates, which we used as control variables in our model, due to the
complexity of age distributions in the data. For example, the education data we
needed to calculate the level of education in the regions had multiple age
breakdowns, which was confusing and required scrutiny of the data to use the correct
data. In order to calculate the net migration rate, the total amount of migration
received and given by the regions was not given in total, and we had to calculate the
totals ourselves. Moreover, we also needed population data to calculate net
migration, but just like education data, it had many breakdowns, and it was not easy
to create the right data. In sum, limitations in the sources we used for the data made it
impossible to expand the size of the dataset and add more variables to the model.

These limitations may limit the scope and validity of the model.

3.6. Conclusion

In the methodology section, we talked about how we prepared the data we found in
line with the unbalanced panel data model we designed to analyze the effect of free
zones on structural unemployment in Turkey, how we analyzed these data, and how
we interpreted them. Furthermore, we discussed which tests we used to analyze the
model and the limitations we encountered during the data acquisition process. The
analyses in line with this methodological framework aim to comprehensively
evaluate the relationships between dependent and independent variables while
controlling for free zones and other economic indicators. In the Findings section, we
will show and interpret the results of the tests we discussed in the methodology

section.

45



CHAPTER 4

FINDINGS

4.1. Fixed Effects Model

In the fourth part of our study, we will present the detailed results of the unbalanced
panel data model and other tests applied to examine the impact of free zones on
structural unemployment in Turkey. In our study, we preferred the Fixed-Effects
model over the panel data model. The rationale of why the chosen model was
determined in the current analysis lies in the findings of the Hausman Test,
investigating the correlation of the effect on individuals and the regressors. The result
of the test was significant; henceforth, the assumption of orthogonality of random
effects estimation was violated. As a result, the fixed effects estimator is both found

consistent and efficient within the panel data context in question.

Table 3. Result of Hausman Test

SU~log_TV + log_NF + log_ NOL + log_GDP + log_EDU + NMR
chisq= 52.026 df=6 p-value= 1.842E-09

alternative hypothesis: one model is inconsistent

As can be seen in the Table 3, the results of the Hausman specification test under
which differences between random-effects (RE) and fixed-effects (FE) are checked
to determine how well the regressors and the unobserved individual effects are
orthogonal. This test gives the statistics ¥*> = 52.026, df = 6, and p = 1.842e-09,
which is clearly much less than the usual 5 percent significance range. It, therefore,
follows that the null hypotheses that the RE estimator is efficient and consistent is

disposed of after a clear disagreement. Based on this result, it is desirable to use the
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FE estimator due to the fact that it would produce unbiased and consistent estimates
of parameters in the light of such endogeneity, whereas the RE would not have been
consistent. FE specification differs out the unobserved heterogeneity that was due to
geographical location, quality of infrastructure and sectoral composition. The method
differs out the invariant attributes of each free zone by controlling the former
between unobserved heterogeneity. By removing the within-zone variation in this
way, this study is better able than it otherwise would be to detect the causal effect of

free zone on the structural unemployment in Turkey.

Table 4. Results of Fixed Effects Model

Estimate Std. Error t-value Pr(>|t])
log TV -0.00193172 0.00074475 -2.5938 0.0103258 *
log NF 0.00757375 0.00465033 1.6286 0.1052502
log NOL -0.0097641 0.00473423 -2.0624 0.0406956 *
log GDP -0.00161972 0.008507 -0.1904 0.8492255
log EDU -0.02788289 0.00249143 -11.1915 <2.2E-16 ***
NMR 0.21490563 0.06171095 3.4825 0.0006325 ***
R-Squared 0.53104
Adj. R- 0.46722
Squared
F-Statistic 31.8959 *** (\p-value: <2.22E-16)

Significance codes: 0 '***' 0.001 "**' 0.01 "*' 0.05"'.' 0.1 "' 1

When we look at the results of the fixed effects model which are given in the Table 4
that we decided to apply in our study with the result of the Hausman test, we see that
the logarithmic versions of the trade volume and the number of operating licenses in
the free zones (log TV, log NOL, respectively), the logarithmic version of the
education level in the regions where the free zones are located (log EDU) and the
net migration rates (NMR) in these regions are statistically significant. Based on
these results, we concluded that the trade volume and the number of operating
licenses in the free zones in Turkey are effective in reducing structural
unemployment (Figures 2 and 3, respectively), and that this effect is significantly
supported by the level of education (see Figure 4). In particular, we have seen that as

the trade volume and the number of operating licenses increase, these regions
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become more attractive to businesses that want to maximize their profits, thus

resulting in the creation of additional job opportunities for the local workforce.

Trade Volume vs Structural Unempiloyment
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Figure 2. Relationship Between Trade Volume and Structural Unemployment

Source : Republic of Turkey Ministry of Trade, 2024

When we examine Figure 2 in detail, we observe significant cross-sectional
heterogeneity in terms of levels and slopes in the relationship between structural
unemployment (SU) and trade volume in free zones (log TV). The negative slope
coefficients of the regions including TR42-FZ9 (Kocaeli Free Zone), TR10-FZ2,
TR10-FZ3 (Istanbul Ihtisas (AHL), and Istanbul Trakya Free Zones), TRC1-FZ18
(Gaziantep Free Zones), and TR62-FZ12 (Adana Yumurtalik Free Zone) imply that
an increase in the trade activity in the free zone region has a labor-absorbing impact,
possibly due to creation of demands in the tradable sectors and the exploitation of
available industrial infrastructure. These regions are also characterized by a relatively
high density of industry, a developed logistics infrastructure, and a closer match
between the supply of labor resources and their demand by one or another sector of
the economy — a situation under which the trade-employment transmitting

mechanism has the potential to operate effectively.

In comparison, other areas, such as TR21-FZ4 (European Free Zone), TR32-FZ7
(Denizli Free Zone), and TR90-FZ16 (Rize Free Zone), have positive or weakly
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negative slopes, and hence trade growth may align with structural unemployment.
Various regional tensions can cause this: a mismatch in skills, a capital-intensive
production model, or a lack of absorption capacity in the labor market. On certain
occasions, there is a possibility that foreign firms may capture the economic rents of
trade and reduce the local employment spill. Otherwise, in cases where the
workforce is not mobile or not qualified to meet the trade-induced demand, the
domestic country is unable to meet the demand, resulting in continued structural

unemployment.

Overall, the results suggest that the trade-employment relationship in free zones is
highly contingent. The presented variation of slope suggests that the uniformity of
trade policy potentially leads to asymmetric results of the labor market and provides
the necessity of complementary labor policies that will be based upon region:
vocational training, relocation workforces, and human capital investments so that the

process of trade liberalization would be embedded into the broad-based job creation.

Mumber of Operalmg Licenses vs Structural Unemployment
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Figure 3. Relationship Between Number of Operating Licenses and Structural
Unemployment

Source : Republic of Turkey Ministry of Trade, 2024

Looking at Figure 3, the connection between the number of operating licenses

supplied in free zones (log NOL) and structural unemployment (SU) across regions
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also reveals significant spatial heterogeneity. The negative slope coefficients noted in
most regions of the country indicate a reduction in structural unemployment when
the number of firms operating in free zones increases in TR42-FZ10 (TUBITAK
MAM Free Zone), TR62-FZ13 (Mersin Free Zone), TRC1-FZ18 (Gaziantep Free
Zone), TR83-FZ15 (Samsun Free Zone), and TR31-FZ5 and TR31-FZ6 (Aegean and
[zmir Free Zones, respectively). These trends suggest that the more licenses are
awarded, especially in industrialized or labor-intensive areas, the related growth in
economic activity could result in larger employment opportunities, particularly when
firms are locally situated and dependent on the local labor supply. The sensitivity of
employment to the immediate domestic operation in these regions is an indication of

the excellent work absorption effect that may be experienced.

Nevertheless, there is a slope that is negative or has negligible positive angles in
some other areas, such as TR21-FZ4 (European Free Zones) and TR32-FZ7 (Denizli
Free Zones). Such desperation could be due to a structural misfit between the
qualifications of the local labor force pool and the characteristics of firms settling
into free zones. Take the highly automated or capital-intensive industries as an
example, whereby the growth of operating licenses is not always proportional to the
growth of employment. Moreover, the change in the slope levels is substantial across
regions, which differences in institutional quality, institutional capacity, and the
integration of local labor markets with activity in the free zone may explain.
Collectively, the regional differences in slope estimates indicate that the presence of
operating licenses, in general, does not necessarily mean a reduction in structural
unemployment to the same extent. The employment elasticity concerning licensing is
thus relative, calling forth an alternative policy differentiation that matches the
licensing incentive to the local labor market and the availability of skills. It
highlights the importance of complementing free zone expansion policy with a
specific labor development policy in perennial macro-regions that do not respond

effectively in the employment arena.

In addition, higher levels of education in regions where free zones are located
contribute to the reduction of structural unemployment due to higher employment of

skilled workers, which is linked to structural unemployment.
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Education Level vs Structural Unemployment
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Figure 4. Relationship Between Education Level and Structural Unemployment

Source: Republic of Turkey Ministry of Trade, 2024

As the graphical description in Figure 4 shows, which illustrates the relationships
between the regional level of education (log EDU) and structural unemployment
(SU), a negative dependence is practically constant across all NUTS-2 regions. These
lines fitted are also negative and this means that, when the average level of education
increases there are high chances of a reduction in the levels of structural
unemployment. The stronger the relationship exists in areas such as TR10-FZ2
(Istanbul Thtisas (AHL) Free Zone), TR62-FZ12 (Adana Yumurtalik Free Zone),
TRC1-FZ18 (Gaziantep Free Zone), TR61-FZ11 (Antalya Free Zone), and TR42-
FZ10 (TUBITAK MAM Free Zone), the higher the level of education, the more
flexible the labor market appears to be and the lesser the mismatch unemployment
exists. This tendency may be interpreted in the perspective of human capital theory
which means that a higher level of education will make a member of the nation more
flexible and mobile on the labor market, thus adhered to more closely to the changing
needs of the national economy. In the case of educated workers in the sector, they are
likely to acquire the cognitive and technical skills required in the evolving sectors
most especially in tradable industries which are more prone to enjoy the free zone
operations. Thence, it means that higher figures of log EDU would be more resistant
to structural changes and would bear the shock more effectively. It is also evident

that, although slightly different results exist in different regions, the relationship is
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strong and it is thus seen that education is the key in alleviating structural
unemployment. This is in keeping with policy intervention guidelines that not only
increase access to the education services but also improving the quality and
relevance of education to the labor sectors where structural unemployment has

persisted in other places in spite of the other economic dividends being experienced.

Net Migration Rate vs Structural Unempioyment
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Figure S. Relationship Between Net Migration Rate and Structural Unemployment

Source: Republic of Turkey Ministry of Trade, 2024

Conversely, as we can see in Figure 5, we observe that rising net migration rates in
certain regions can lead to an increase in structural unemployment. This situation
may arise for various reasons. For instance, there may not be a sufficient demand for
labor in the regions where migrants settle. On the other hand, if individuals cannot
find jobs that meet their criteria in their own regions, they may migrate to regions
that have jobs that meet their skills, which may lead to a surplus of workers in the
region they go to. Furthermore, it may cause a gap between the qualifications sought
in the workforce and the available job opportunities in the region. This situation may
lead to an increase in structural unemployment in the regions in question, if there are
not enough job opportunities in those regions despite the migration of qualified

individuals to those regions.

Compared to other variables in investigation, the correlation between net migration

rate (NMR) and structural unemployment (SU) in regions has a more unclear and
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regionally heterogeneous character. Although in some areas the direction of the slope
is positive (TR42-FZ9 (Kocaeli Free Zone), TR32-FZ7 (Denizli Free Zone) and
TR10-FZ2 (Istanbul Ihtisas (AHL) Free Zone)) indicating that in higher net in-
migration area structural unemployment also tends to be high, the opposite is
observed in other regions (TR21-FZ4 (European Free Zone ) and TR83-FZ15
(Samsun Free Zone)) where the slope is flat. These opposing forces mean that the
impact of migration on labor market frictions is extremely dependent on the ability of
regional economies to absorb migrants, the skill profiles of migrants, and the
integration systems operating. Migration in regions where there is high integration in
the labor market with diversity of the employment opportunities, can serve to reduce
structural unemployment as it can fill labor shortages. On the other hand, migration
may increase mismatch and labor market pressures in areas where there is already
high unemployment or movement of populations into areas not consistent with labor
requirements in sectors. The upward trend experienced in the more mature urban
centers like Istanbul could also be attributed to a situation known as urban saturation
where population inflows are outpacing infrastructure and labor requirements
causing a structural state of unemployment. Global confidence intervals and the
inconsistency of the slope coefficients are indicative that even the migration variable
is not a sufficient explanation of structural unemployment, and its magnitude is
contingent on local aspects of the region. These results point to the importance of
complementary labor market policies such as vocational training and geographical
employment schemes to indeed make sure that migration has positive effects on the

dynamics of the labor forces instead of accentuating structural rigidities.

The other two variables included in our model, i.e. log NF and log GDP were not
found to be statistically significant with regard to structural unemployment i.e.
log NF and log GDP does not have any direct influence on the phenomenon of
structural unemployment. Taking account of all the performances of the model, the
value of 0.531 shows that the independent variables can explain 53 percent of
variance in structural unemployment. Additionally, the adjusted R? value of 0.467
suggests that the model's explanatory power remains significant even when
accounting for individual effects. Furthermore, our F-statistic of 31.8959 (p < 2.22e¢-

16) confirms that the model as a whole is statistically significant. Testing the results
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of the fixed-effects model we applied in our study is important in terms of assessing
the reliability of our findings. For this reason, we first performed the Breusch-
Godfrey test for serial correlation in the errors, the results of which are given in Table
5. The results (p < 2.2e-16) we obtained indicated the presence of serial correlation

in the errors in our model.

Table 5. Result of Breusch-Godfrey Test

SU~log_TV + log_NF + log_NOL + log_GDP + log_EDU + NMR

chisq=93.694 df=6 p-value < 2.2E-16

alternative hypothesis: serial correlation in idiosyncratic errors

The serial correlation found in the model implies that residuals at different time
points within each cross-section are not independent of one another. Such serial
correlation contravenes the classical premise of independently distributed errors, and
therefore, estimates of standard errors computed without any adjustment are apt to be
biased and provide unreliable statistical inference. As a remedy to this infringement,
we adopted the Arellano estimation procedure as a means of capturing the serial
correlation of idiosyncratic errors, which is achieved using the robust standard error
system operating within the generalized method of moments (GMM) framework for
idiosyncratic problems. Such correction is particularly important in environments
with dynamic panel data, where the lagged variables can be endogenous or introduce

time dependency.

Table 6. Result of Arellano- Bond Test

Estimate Std. Error t value Pr(>t])
log TV -0.00193172 0.00063994 -3.0186 0.002933 **
log NF 0.00757375 0.00461797 1.6401 0.102852
log NOL -0.0097641 0.00429885 -2.2713 0.024389 *
log GDP -0.00161972 0.00544609 -0.2974 0.766519
log EDU -0.02788289 0.00118933 -23.4441 <2.2E-16 ***
NMR 0.21490563 0.1463344 1.4686 0.143802

Significance codes: 0 “***” (0.001 “*** 0.01 “** 0.05 . 0.1 * “ 1
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After this test, the results of which are given in Table 6, log TV, log NOL, and
log EDU remain significant, while NMR has started to show borderline significance,
unlike in the previous test. However, log NF and log GDP remain insignificant
despite the Arellano test. The most precise conclusion we can draw from the Arellano
correction is that the effects of education level and trade volumes of free zones on
structural unemployment are robust, while the impact of the net migration rate on
structural unemployment is less precise. The presence of autocorrelation in a
regression model implies that the residuals between time periods within a time cross-
section are not independent. This serial correlation pattern contradicts a classical
assumption that errors are distributed independently; thus, the probability that the
standard errors will be unduly biased using unadjusted coefficients can occur, and
accordingly, inferences made using the model may not withstand the results. In the
current study, as a tool to deal with this problem, we use the Arellano estimation
approach, where a serial correlation observed in idiosyncratic errors is considered,
taking into account robust standard errors in the framework of generalized method of
moments (GMM). It is particularly important in a dynamic panel-data setup that
lagged variables may bring endogeneity or temporal dependency. The results after
correction are given in Table 6. All three identifiers, log TV (trade volume),
log NOL (number of operating licenses), and log EDU (education level), are
statistically significant and continue to display a consistent correlation with the
phenomenon of structural unemployment. It is noteworthy that the variable of
log EDU has quite a significant value (p < 0.001), recording a high and strong
negative correlation. By contrast, NMR (net migration rate) that had been found to be
statistically significant in Table 4, now comes out to be just on the borderline of
significance (p = 0.14), indicating that this effect is likely to be specification- or
error-sensitive. In the meantime, neither log NF (number of firms) nor log GDP has
become statistically significant after the inclusion of a variable that takes into

consideration serial correlation.

Taken together these findings point to the fact that an omitted variable bias or a
wrong lag specification cannot be a major cause of autocorrelation in the model.
Instead, the persistence in time of structural unemployment in the economy, and

dynamic path in regional labor markets are the main sources of household
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autocorrelation. Therefore, after the correction of the autocorrelation with the help of
the Arellano approach, the accuracy of the estimation process will be not only correct
according to the statistical definition of the term but closer to the reality of the

underlying dynamics of the data.

On the other hand, heteroskedasticity and cross-dependence tests are also crucial for
checking the reliability of our study. Therefore, the results of the Breusch-Pagan test,
which are given in Table 7 (p = 0.1266 > 0.05), indicate that there is no
heteroskedasticity in the errors, which means that the model satisfies the assumption

of homoskedasticity.

Table 7. Result of Breusch-Pagan Test

SU~log TV + log_NF + log_ NOL + log_ GDP + log_ EDU + NMR

BP=19.9551 df=6 p-value= 0.1266

Moreover, the results of the Pesaran CD test (p = 0.6429 > 0.05), which we
conducted to see whether our model has cross-dependency, show that it does not; that
is, there is no strong dependence between individuals (see Table 8). Overall, these
findings suggest that our fixed-effect model effectively meets its basic assumptions

and that the forecasts are reliable.

Table 8. Result of Pesaran CD Test

SU~log_TV + log_NF + log_ NOL + log_GDP + log_EDU + NMR

z=-0.46368 p-value= 0.6429

alternative hypothesis: cross-sectional dependence

In general, when examining the results of the fixed-effect and random-effect models
given in Table 9, which we conducted in our study, we observe that our control
variables, log EDU and NMR, have substantial effects on structural unemployment
in the fixed-effect model. In contrast, our independent variables, log TV, and

log NOL, have a more limited but significant impact on structural unemployment. In
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addition, unlike the fixed-effect model, log NF became substantial in the random-
effect model for structural unemployment, revealing the potential effect of the
number of firms in free zones in Turkey on structural unemployment. However, the
results of the Hausman Test and the high R-squared value we obtained confirm that
the fixed-effect model is more appropriate for our study. Based on our findings, the
number of operating licenses in free zones reduces structural unemployment, while
the number of firms does not directly support this effect. One of the primary reasons
why the number of operating licenses reduces structural unemployment is that it
represents the presence of active firms that contribute to production in a given
region. These firms generally meet specific criteria and intend to invest and create
employment in these regions. Additionally, these companies help cut down on
structural unemployment by requiring more employees, as they usually make their
products for less and rely on many workers. Alternatively, having few or no
correlations between the number of firms and unemployment in free zones might
mean that working with only registered firms may not always work, since a high
number of firms doesn’t always translate into enough local jobs to reduce
unemployment. In examining the two models, the level of education was considered
as the most consistent variable in our research as it served to reduce the structural
unemployment most consistently as well. That is why such an important role of
education in combating the structural unemployment issue in Turkey is pointed out.
Free zones, also, may indirectly help to fight the structural unemployment. Yet it is
imperative to add that this is not the only variable that can lead to structural
unemployment in Turkey because a country might have a high net migration rate as a
contributing factor to structural unemployment and this is actually the case in Turkey

due to free zones.

Table 9. Results of Fixed (1) and Random (2) Effect Models

Fixed Effects Model Random Effects Model
€)) 2
log TV -0.002 -0.002
(0.001) (0.001)
kok kkk
log NOL -0.01 -0.006
(0.005) (0.005)
sk
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Table 9. (continued)

log NF 0.008 0.012
(0.005) (0.005)
ksk
log GDP -0.002 -0.003
(0.009) (0.010)
log EDU -0.028 -0.023
(0.002) (0.003)
sksksk sksksk
NMR 0.215 0.180
(0.062) (0.070)
skkk kok
Constant 0.443
(0.036)
sksksk
Observations 193 193
R2 0.531 0.365
Adjusted R2 0.467 0.344
F Statistic 31.896 109.384
sksksk sksksk

4.2. Panel Unit Root Tests

As mentioned above, to control for the unobserved heterogeneity among the panel
units, a fixed effect model is preferred, and as a result, time-invariant individual
effects are captured. During our study, we found that there is a serial correlation in
the residual values, which implies the existence of temporal dependence within the

units.

On the other hand, homogeneity among the units in our model was detected, and our
tests showed no cross-sectional dependence. Therefore, it is mainly transparent that
the units are not correlated with each other in their error structures. In light of the
results obtained, we applied the Im-Pesaran-Shin (IPS) panel unit root test, the
results of which can be accessed in detail in the Appendix B, to strengthen further the
results' validity and reliability, which we will discuss in the rest of this section. The
primary motivation for choosing this test is its ability to account for heterogeneity in
autoregressive coefficients across units. Moreover, applying the IPS test to verify the
stationarity of the variables in our model is important because the presence of serial

correlation in a fixed-effects model can increase the risk of spurious regression
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results and weaken statistical inference. Here, we first examined the stationarity
properties of our variables. While the dependent variable of our model, structural
unemployment (SU) (wtbar=-18.463, p-value<2.2e-16), our independent variables,
log NOL (wtbar= -5.4392e+15, p-value<2.2e-16), log GDP (wtbar=-6.8805, p-
value= 2.982e-12), log EDU (wtbar= -.17029, p-value=0.04429), and NMR
(wtbar=-3.5254, p-value= 0.0002114) were found to be stationary at the I(0) level,
log TV (wtbar= -0.23753, p-value=0.4061), log NF (wtbar= -0.73386, p-
value=0.2315) were not found to be stationary at the I(0) level as a result of the
results we obtained. The first differences between these two variables were taken,
and diff log TV (wtbar = -2.766, p-value = 0.002837) was found to be stationary at
the I (1) level. However, since diff log NF was still not stationary despite taking the
first difference, the second difference was taken for log NF. Thus, diff2 log NF
(wtbar= -4. 2085, p-value= 1.285e-05) was found to be stationary at the I (2) level.
With these results, using non-stationary variables in the model in the difference form
(diff log TV and diff2 log NF) would be more appropriate (Figures 6 and 7,

respectively).

Trade Volume vs Structural Unemployment
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Figure 6. Relationship Between diff log TV and Structural Unemployment
Source: Republic of Turkey Ministry of Trade, 2024
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Under consideration when the first differences of trade volume (diff log TV) are
considered with regard to structural unemployment (SU), it shows a better and
cleaner relationship in levels rather than the region-level analysis. The differenced
specification explains short-run fluctuations in the trade activity and hence separates
short-run shocks to trade as opposed to long-run trends. Nevertheless, determining
the slope coefficients of regions can differ a lot, as stated in graph, some regions
positive, some negative, some confidence bands are broad and are overlapping,
which calculates statistical imprecision in the regional estimates. The slope is
negative in some provinces including TR42-FZ9 (Kocaeli Free Zone), TR83-FZ15
(Samsun Free Zone), and TR31-FZ5 (Aegean Free Zone), which means that even a
temporary growth of trade flow is connected with a decrease in structural
unemployment levels of such regions which can have different causes including the
rapid adjustment of the labor market or the ease of regional economies. Conversely,
other regions such as TR10-FZ2 (Istanbul Trakya Free Zone), TR21-FZ4 (European
Free Zone), and TR32-FZ7 (Denizli Free Zone) have positive slopes which indicate
that, there can be positive effects of sudden upsurge in the amount of trade activity
and this may temporarily induce local labor market mismatches possibly because of
the slow pace in the employment response, or in ability mismatch. On the whole, the
inconsistency of the slopes implies that short-run trade shocks may differ across
regions in their effects on structural unemployed based on the level of labor market
rigidities, industrial composition, and employment elasticity on the local labour
market under the changes in the trade effects. The bottom line is that such trade
shocks may even have an opposite effect on a certain region. These findings hold up
the inclusion of differenced trade regressors in dynamic panel equation (i.e in GMM
models) as well as remind of the importance of interpreting the results cautiously as
first-differenced variables can be said to be prone to outliers and could be reflective
of the short-run volatility as opposed to long-term transitions that the data is trying to

reflect.

The relationship between the second difference of the number of firms in free zones
(diff2 log NF) and structural unemployment (SU) shows quite a random and
statistically poor trend over the Turkish regions. The differenced specification is

supposed to capture firms accelerating or decelerating in activity i.e. not only the
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change in the number of firms, but the change in the speed of change, and will such

effects of dynamic firm formation contribute to labor markets?

Mumber of Firms vs Structural Unemployment
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Figure 7. Relationship Between diff2 log NF and Structural Unemployment
Source: Republic of Turkey of Trade, 2024

The obtained best fit slopes are, however, mostly flat or weakly parameterized with a
wide 95 percent confidence interval in most areas indicating the low source-to-noise
ratio and the frailty of the short-wavelength connection between business activity and
structural unemployment. In some areas like TR31-FZ6 (Izmir Free Zone), and
TR10-FZ2 (Istanbul Trakya Free Zone), the slopes are also positive that it means
increases in the rate of firm growth is likely to see increases in structural
unemployment, which could be as a result of market saturation, automation as well
as skills mismatch. However, in other, less industrialized areas, especially in the East,
trough TR83-FZ15 (Samsun Free Zone), TRC1-FZ18 (Gaziantep Free Zone) or
TR62-FZ13 (Mersin Free Zone), the slope is still flat, or begins to be slightly
negative, which may suggest that there is to some extent some absorptive capacity of
structurally unemployed workers in cases where an intensive increase in the rates of

firm entry is sustained. On the whole, the low strength of statistical precision and the
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lack of clarity on the directional effect of diff2 log NF, indicates that anticipation of
short-range fluctuation of firm dynamics as inputs into the labor market related
expectations regarding structural unemployment is not relevant. The findings
underscore the significance of long-term establishment and consolidation of firms
compared to the short-term fluctuations with the notion that policy making should
not only emphasis on quantity but even on the quality, orientation to the sector and

sustainability of firm expansion in free zone.

After performing our unit root tests, we re-ran our fixed effects model, adjusting it

according to the unit root test results. Thus, the new version of our model is,

+6,log _GDP;; + 65log _EDU;y + 63NMR;; + A4 +
€it (6)

Table 10. Result of Panel Unit Root Test

Estimate Std. Error t-value Pr(>t])
diff log TV 0.00016182 0.00050008 0.3236 0.746657
diff2 log NF 0.00066765 0.00063813 1.0463 0.296956
log GDP -0.00093634 | 0.00829124 -0.1129 0.910221
log NOL -0.00566741 | 0.00230244 -2.4615 0.014853 *
NMR 0.20046843 0.06240315 3.2125 0.001579 **
log EDU -0.02815809 | 0.00236054 -11.9287 <2.2e-16 ***
R-Squared 0.51018
Adj. R-Squared | 0.44272
F-Statistic 28.9901 *** (p-value: <2.22E-16)

Significance codes: 0 '***' (0.001 '"**' 0.01 '*' 0.05"'.'0.1"'"1

If we examine the results of our adjusted model, which are given in Table 10, we see
that the log NOL, log EDU, and NMR variables are statistically significant. As with
the previous fixed-effect model, we concluded that log NOL reduces structural
unemployment in free zones; log EDU again has a crucial role in reducing structural
unemployment, and NMR leads to increased structural unemployment. On the other
hand, diff log TV, diff2 log NF, and log GDP are not found to be significant in

terms of their effects on structural unemployment. It is noteworthy that log TV is
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statistically significant before the panel unit root test is performed, but is
insignificant in the diff log TV version afterward, and there may be many reasons
for this. First, the initial significance of log TV may be due to capturing both long-
and short-term dynamics. However, the insignificance of diff log TV may result in
the elimination of level effects and the focus on short-term fluctuations only,
eliminating the tendency to contribute to the significance of the fixed effects model.
Second, suppose log TV is not stationary in level form. In that case, differencing
may have made it stationary, but this may come at the cost of reducing its
explanatory power, especially if the relationship with the dependent variable is
predominantly a long-term phenomenon rather than a short-term adjustment process.
The third reason is that, as stated in previous tests, the existence of serial correlation
in the fixed-effect model may have inflated the effect of log TV on the dependent
variable (SU). While the serial correlation is eliminated by taking the difference, it
may also have weakened the signal in an unbalanced panel with varying time
intervals between units. Finally, the unbalanced panel model structure we used in our
study may create heterogeneity in the series taken into account and reduce the
statistical power of diff log TV in the model. When we look at the R-squared value
and adjusted R-squared results of the new version of our model formed after the
panel unit root is performed, they are 0.51018 and 0.44272, respectively. These
results show us that our independent variables explain 51% of the variance in
structural unemployment and that our model can provide a better fit if we consider
individual effects. The F-statistic of our model (28.9901, p-value< 2.22¢-16) showed
that the model significance was good, meaning that at least one predictor was
associated with structural unemployment. As we did in the previous fixed-effect
model, we performed various diagnostic analyses to test the accuracy of the panel
unit root test. The first is the serial correlation test, which was present when we first
did it. To test for serial correlation, we conducted a Breusch-Godfrey test and found a
serial correlation (p < 2.2e-16) in our model. Then, with the Breusch- Pagan test (p =
0.04613), the p-value is just below 0.05, suggesting that there may be
heteroskedasticity in our model and the variance is not constant. Following the
previous tests, the last diagnostic test we performed was the Pesaran CD test. The
results of this test revealed that there was no cross-dependency or strong correlation

between individuals in our model (p = 0.21> 0.05). As a result, we found that first-
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generation panel models were appropriate for our analysis and used the Arellano

method, the results of which can be seen in Table 11, to calculate robust standard

errors to account for serial correlation and heteroskedasticity.

Table 11. Result of Arellano Test for Panel Unit Root Test

Estimate Std. Error t-value Pr(>|t))
diff log TV 0.00016182 0.00051152 0.3164 0.7521
diff2 log NF | 0.00066765 0.00057906 1.153 0.2506
log NOL -0.00566741 0.00082681 -6.8545 1.32E-10 ***
log GDP -0.00093634 0.00565106 -0.1657 0.8686
log EDU -0.02815809 0.00154936 -18.174 <2.2E-16 ***
NMR 0.20046843 0.13643827 1.4693 0.1436

Significance codes: 0 “**** 0.001 “*** 0.01 “** 0.05 <> 0.1 “ “ 1

Our corrections make log NOL and log EDU still significant, but NMR is gone
from the significance range, though it is significant in the results provided in
Appendix C. In addition, this analysis found that diff log TV, diff2 log NF, and
log GDP remain not significant. So, sturdy standard errors allow log NOL and
log EDU to reliably influence structural unemployment, and the result for NMR is
expressed less precisely. In our ongoing tests , we attempted to re-estimate the fixed-
effects model by incorporating the lagged dependent variable, lag SU, to achieve
more realistic and accurate results. By considering the time dimension of our model
and the dynamics of our dependent variable, we aimed to enhance the flexibility and
robustness of the fixed-effects model in our panel data set. The result of the analysis

that is given in Table 12, we made with the formula of our new modified model,

SU ~ lag_SU + diff log TV + diff2 log NF + log NOL + log GDP + log EDU +
NMR (7)

Table 12. Result of diff model fe lag

Estimate Std. Error t-value Pr(>t])
lag SU 1.07E+00 2.79E-02 38.1938 <2.2E-16 ***
diff log TV -9.29E-05 1.50E-04 -0.6175 0.537871
diff2 log NF 1.53E-04 1.92E-04 0.7948 0.428029
log NOL -1.44E-04 8.67E-04 -0.1658 0.868503
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Table 12. (continued)

log GDP -4.14E-03 2.50E-03 -1.6574 0.09955 .
log EDU 3.55E-03 1.16E-03 3.0758 0.002501 **
NMR 2.37E-02 1.94E-02 1.2205 0.224209
R-Squared 0.9494

Adj. R-Squared | 0.94119

Significance codes: 0 “***°(0.001 “**°0.01 “*>0.05 0.1 * “ 1

Lag SU (p <2.2e-16) and log EDU (p = 0.0025) are significant, while log GDP (p
= 0.0996) is marginally significant. In particular, although the marginal and
negatively significant relationship in log GDP implies that GDP levels can reduce
the structural unemployment rate, the fact that it is not at a strong significance level
indicates that this result should be interpreted with caution and that we should be
aware that the relationship between structural unemployment and log_ GDP cannot be
preserved in alternative model estimates. More specifically, the fact that the
coefficient of lag SU is close to one indicates that the structural unemployment in
Turkey is persistent, and the unemployment in the previous period is largely effective
in the current period. Unlike the previous model, the positive coefficient of log EDU
shows that the level of education can increase structural unemployment, which
indicates that the dynamic model captures a time-related relationship missed in the
static model. For example, the fact that the level of education increases structural
unemployment may be due to mismatches in the labor market and the inability of the
economic structure to absorb educated labor. Moreover, it may be because the
dynamic model considers the interaction with past unemployment levels better than

the previous model.

Suppose we interpret the general significance of the model. In that case, the model's
R-squared and adjusted R-squared values are 0.9494 and 0.9412, respectively, and
we see that the model's explanatory power increases considerably with the effect of
the lagged dependent variable (lag SU). On the other hand, the F-statistic of 396.701
and p-value < 2.2e-16 support the overall significance of the model, and with the
analysis we have done with robust standard errors, lag SU (p < 2.2e-16) and

log EDU (p<0.01) have maintained their significance based on their p-values.
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After conducting all these tests, we finally applied the generalized method of
moments (GMM) to ensure consistent estimation of the lagged dependent variable in
dynamic panel data analysis and to model the time dimension in a balanced manner,
incorporating individual fixed effects (see Table 13). The primary reason for
switching from the fixed effects model to the GMM model is to obtain more
consistent and reliable estimates, which can address problems such as endogeneity,
autocorrelation, and dynamic structure that may be encountered in panel data. GMM
solves these problems by using instrumental variables and is therefore preferred
(Arellano & Bond, 1991). Since the test we conducted is a dynamic panel estimation
technique that includes the lagged dependent variable, we have captured the
persistence of structural unemployment over time. In addition, this method enables
us to obtain more reliable and theoretically consistent results when analyzing
complex phenomena, such as

structural unemployment, particularly when

unobserved heterogeneity and endogeneity are potential concerns.

Table 13. Result of Generalized Method of Moments

Estimate Std. Error z-value Pr(>|z|)
lag(SU, 1) 1.09359908 0.04410336 | 24.7963 | <2.2E-16 ***
diff log TV -0.00025398 0.0001511 -1.6809 | 0.09279.
diff2 log NF 0.00024361 0.00012558 | 1.9399 0.0524 .
log NOL -0.00079628 0.00176994 | -0.4499 | 0.65279
log GDP -0.00415805 0.00098691 | -4.2132 | 2.52E-05 ***
log EDU 0.00436816 0.00217247 | 2.0107 0.04436 *
NMR 0.01714319 0.01112029 | 1.5416 0.12317
Autocorrelation test 2.365568 (p-value: 0.018002)

(1): normal

Autocorrelation test 2.429311 (p-value: 0.015128)
(2): normal

Wald Test for 2321.582 (p-value: <2.22E-16)
Coefficients: chisq(7)

Significance codes: 0 '***' 0.001 "**' 0.01 '*' 0.05'.' 0.1 "'" 1

This GMM estimation method in the Table 13 uses second and third lags (lag 2:3). In
this first estimation, lag(SU, 1) (p < 2.2e-16), log GDP (p = 2.518e-05) and
log EDU (p = 0.0444) are significant, but diff log TV (p = 0.0928) and
diff2 log NF (p = 0.0524) are marginally significant. On the other hand,
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autocorrelation tests revealed serial correlation of the first and second orders, with p-
values of 0.018 and 0.0151, respectively, casting doubt on the validity of the
instruments used. The high estimated AR(2) reduces the validity of the moment
conditions, indicating the fact that the instruments included in the model (especially
those employing shorter lags) might well be insignificant or endogenous. Arellano
and Bond (1991) state that the second-order serial correlation among the differenced
residuals implies the failure to meet the assumption of no correlation between the
instruments and the error term. Thus, it is dangerous to have the AR(2) value because
this means that the model is misspecified. To improve this situation and to increase
the reliability of the estimates, the set of instruments was limited by the second lag
only. Roodman (2009) also favors this decision when he encourages people not to
make instruments too deep as a way of minimizing instrument proliferation and the
possibility of overfitting. Following the re-estimation of the model by dropping lag 2
only, the AR(2) test statistic was found to be insignificant and it was clear that the
second order serial correlation issue was addressed. Accordingly, the latter
specification that incorporated the second lag only corrected the autocorrelation
effect and provided more consistent and reliable coefficient estimates, especially of

an important variable like the education level and GDP (see Table 14).

Table 14. Result of Generalized Method of Moments-2

Estimate Std. Error z-value Pr(>|z))
lag(SU, 1) 1.158106 0.04593705 25.2107 <2.2E-16 ***
diff log TV -0.00030469 0.00027767 -1.0973 0.272512
diff2 log NF 0.00036632 0.00023156 1.582 0.113653
log NOL -0.00219829 0.00143769 -1.529 0.126256
log GDP -0.00379261 0.00149229 -2.5415 0.011039 *
log EDU 0.00690409 0.00251284 2.7475 0.006005 **
NMR -0.00386593 0.02218986 -0.1742 0.861692
Sargan Test chisq(56) = 18 (p-value = 1)

Autocorrelation | 2.293154 (p-value = 0.021839)
Test (1): normal

Autocorrelation | 1.728756 (p-value = 0.083853)
Test (2): normal

Wald Test for 967.5562 (p-value = <2.22E-16)
Coefficients:

chisq(7)

Significance codes: 0 “****0.001 “***0.01 “*>0.05 “.0.1 “ “ 1
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In Table 14, we restrict the model with lag 2 and re-estimate the model, lag (SU,1) (p
<2.2e-16), log GDP (p = 0.0110), and log EDU (p = 0.0060) are significant. When
we look at the first-order autocorrelation results, it is interpreted as an expected
situation with p = 0.0218, but the second-order autocorrelation test cannot be rejected
at a 5% significance level with p = 0.0839. This is an important improvement
compared to other models because it is seen that when only lag 2 is used, the AR(2)

problem is largely eliminated, and the GMM assumptions become more defensible.
Finally, the Sargan test (y*> = 18, p = 1) supported the validity of our instruments, and
the Wald test (y*> = 967.5562, p < 2.22e-16) confirmed the joint significance of the

coefficients of our variables.

Table 15. Model Coefficient Comparison

Variable Pooled OLS GMM Fixed Effects
log TV -0.00251 -0.000569 -0.00193
log NF -0.0231 -0.0018 0.00757

log NOL 0.0336 0.00127 -0.00976

log GDP 0.0273 -0.0027 -0.00162

log EDU 0.00739 0.000876 -0.0279

NMR -0.243 0.00379 0.215

To further support the fact that the GMM estimator is suitable we compared the
coefficients of the GMM estimation with both the Pooled OLS and Fixed Effect
estimations. By comparing GMM with the values generated using the static models,
it becomes obvious that GMM estimates of important explanatory factors, including
log NF, log NOL, and NMR, are mostly placed between those generated using the
static model. To give an example, the coefficient of log NF is estimated at -0.0231 in
the Pooled OLS model 0.00757 in the Fixed Effects model and -0.0018 in the GMM
model. Such a location conforms in this paper to theoretical impressions found in
literature where GMM is seen like to be a halfway house between possible upward
bias of Pooled OLS and downward bias of Fixed Effects in dynamics panel
specifications (Bond, 2002). Thus, not only diagnostic tests but also empirical
findings indicate that the Arellano-Bond estimator is the most convenient model to

representthe dynamic character of structural unemploymentdiscussed in the given paper.

68



4.3. Impact of Free Zones on Structural Unemployment

In our study, we applied the tests we discussed above to see Turkey's free zones'
effect on structural unemployment. So, are the results we obtained the same in all
free zones in Turkey, or do they vary from region to region? In this section, we will
explain the structural unemployment situation in the regions using the results of our

tests.

We estimated the extent to which the effects of free zones on structural
unemployment are significant in the regions where they are located using a fixed
effects panel regression model. The aim here is to control for unobservable and time-
invariant regional characteristics that are not included in the analysis. We included
regional fixed effects to base more robust estimates on the relationship between free
zones and structural unemployment. Our previous econometric results confirmed the
existence of persistent regional differences, as illustrated in the graphs in Figure 8.
Therefore, the fact that the effects of free zones on structural unemployment in

Turkey are not homogeneous is supported by both visual and econometric results.

Unemployment Trends by Regions (2013-2023)
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Figure 8. Unemployment Trends by Regions (2013-2023)
Source : Turkish Statistical Institute, 2024
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The graphs in Figure 8 show the unemployment trends in the regions where the free
zones are located in Turkey from 2013 to 2023. The structural unemployment rates in
each region are also shown separately from the observed. In this way, we can easily
see the structural unemployment situation in Turkey. Is the unemployment problem
in Turkey structural or a mystery? Frankly, as the graphs show, the unemployment
observed in most regions and structural unemployment are very close. This proves
that structural factors, in other words, seriously cause unemployment; there is a
serious reality beyond mystery. When we look at regions such as TR10, TR31, and
TR90 in detail, there is a minimal deviation between the observed and structural
measurements. This is because cyclical fluctuations have a limited effect on
unemployment in these regions. On the other hand, when we look at regions such as
TR21, TR41, TR62, and TR90, there are significant deviations between the observed
and structural measurements. The main reasons for this are the economic shocks and
cyclical factors that occur during the periods when the deviations occur. Suppose we
interpret the unemployment rates in these regions in general, even if there is a slight
decrease in unemployment between 2013 and 2023. In that case, there is a stable and
low unemployment situation in regions such as TRS83, although more significant
decreases are observed compared to others, especially in regions such as TR90 and
TRCI1. Conversely, there has been more volatility in unemployment in regions such
as TR42, TR10, and TR62. If we interpret structural unemployment in Turkey with
free zones, the observed unemployment and structural unemployment rates in TR10
are essentially parallel. The main reason for this is that the economic activities in this
region and the advantages offered by the free zones in this region contribute to
reducing unemployment. Istanbul (TR10) is important in Turkey’s economic
situation and contributes to reducing unemployment by playing a key role in creating
employment. In TR31, TR62, and TRCI, just like in TR10, the observed and
structural unemployment have generally moved at the same level; in other words, we
can see that unemployment in this region has improved and that the economic
activities carried out by the free zones have played a role in the decrease in
unemployment rates. In TR21, unlike TR10, the structural unemployment rate is
lower than the observed unemployment rate. This shows us that the region is
insufficient to reduce the unemployment rate and that economic policies should be

reviewed specifically for this region. Similarly, structural unemployment in TR31,
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TR42, TR61, TR72, and TR83 has remained slightly below the observed

unemployment rates.

The conclusion is that free zones in these regions have a limited effect in reducing
unemployment. However, we see that unemployment is affected by cyclical
fluctuations rather than structural fluctuations. As far as we can observe from the
results, although the structural unemployment status of free zones within the same
region is the same, the structural unemployment status of the two free zones in TR90
is different due to missing data in FZ16. While the unemployment and structural
unemployment observed in TR90-FZ16 move in parallel, the unemployment
observed in the TR90-FZ17 graph, which also covers the years after 2018, is higher
than structural unemployment. The difference here shows that the structural
unemployment problem continues despite the region's economic activity increase.
These problems constitute an obstacle to a full reduction in unemployment rates. As
a result, structural unemployment in the regions where free zones are located in
Turkey has generally decreased between 2013 and 2023, which is around 10% in
most regions. On the contrary, increases and fluctuations have been observed in some
regions, such as TR41-FZ8 and TR72-FZ14. The fact that the observed
unemployment is higher than the structural unemployment emphasizes that structural
problems in the labor market continue and that policymakers need to produce more
serious regulations and solutions to economic problems. In addition, our assumption
that free zones in Turkey could play a positive role in structural unemployment
before starting the study was confirmed. However, it was also shown that this effect

was not homogeneous due to differences between regions.

As a result, structural unemployment in the regions where free zones are located in
Turkey has generally been on a downward trend between 2013 and 2023, and this
decrease is around 10% in most regions. On the contrary, increases and fluctuations
have been observed in some regions, such as TR41-FZ8 and TR72-FZ14. The fact
that the observed unemployment is higher than structural unemployment emphasizes
that structural problems in the labor market exist and continue and that policymakers
need to produce more serious regulations and solutions to economic issues. In

addition, our assumption that free zones in Turkey could have a positive role in
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structural unemployment before starting the study has been confirmed. However, it
has also shown that this effect is not homogeneous due to the differences between the

regions.

4.4. Findings in Context: Linking to Existing Literature

This study aims to examine the impact of free zones on structural unemployment in
Turkey using a fixed effects model with unbalanced panel data. The empirical
findings obtained throughout our study indicate that the increase in trade volume and
the number of operating licenses in free zones significantly reduces structural
unemployment in these zones. However, the increase in overall economic growth and
the number of firms does not have a significant effect on reducing structural
unemployment. These results are consistent with the arguments emphasized by
Porter (1998) and Feldman and Florida (1994) about the critical roles of clustering
and knowledge spillovers in driving regional competition and employment.
Furthermore, our results regarding the reduction of structural unemployment through
active business activities in free zones support the claims of Aggarwal (2007) and
Rodriguez-Clare (1996) that free zones create strong networks that encourage firm-
level innovation, thereby supporting job creation. Moreover, the negative relationship
between education level and structural unemployment in regions where free zones
are located is statistically significant. In particular, Herz and Van Rens (2011) and
Diamond (2013) have identified skill mismatches in the labor market as one of the
most significant factors contributing to structural unemployment, emphasizing that
eliminating these mismatches is crucial in preventing structural unemployment.
Therefore, the results we obtained regarding the education level in our study are

consistent with the results for these individuals.

In addition, our findings regarding the education level, which we used as a control
variable in our study, are consistent with Groepe's (2015) perspective that investing
in education and training is an important factor in preventing long-term
unemployment. On the other hand, the positive relationship we observed between the
net migration rate, another control variable in our study, and structural

unemployment is consistent with the conclusion that the mismatch between labor
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supply and demand in the regions increases structural unemployment together with
sudden demographic changes, as stated in the study of Tsounta (2011). In addition,
the results we obtained from our analyses confirm that free zones in Turkey do not
have equal effects on structural unemployment, as emphasized in the study of Danaci
and Koctiirk (2017), and local contextual factors such as infrastructure, sectoral
structure, and administrative capacity are important in the success of free zones.
Finally, in our study, we used the HP Filter to separate the structural components of
unemployment from the cyclical components, in line with the studies of Blanchard
and Wolfers (2000) and Orlandi (2012) to determine structural unemployment. In
particular, despite the criticisms of the HP Filter in the studies by Maravall and del
Rio (2001), as confirmed by our results, the HP Filter remains a valuable tool for

capturing persistent trends in the labor market.

In summary, our thesis not only confirms the positive but heterogeneous effects of
free zones on structural unemployment in Turkey, as suggested in the studies of
Kibrit¢ioglu (1997) and Aggarwal (2007) but also provides a detailed view of the
effects of region-specific policies and education-oriented labor market strategies on

structural unemployment.
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CHAPTER 5

CONCLUSION

In this thesis, the period from 2013 to 2023 is examined using an unbalanced panel
data model to explore the research question comprehensively. This study aims to
investigate the effects of free zones in Turkey on structural unemployment using the
fixed effects model, unit root tests, and the generalized method of moments (GMM).
As a result of these tests, we have demonstrated a relationship between free zones
and structural unemployment, yielding valuable insights for both academic and

policy purposes.

As a result of the econometric analyses we conducted in general, we concluded that
the trade volumes of free zones and the number of operating licenses in these zones
reduce structural unemployment and create employment opportunities by
encouraging labor-intensive activities. On the other hand, we saw that the number of
firms in these zones does not play a significant role in reducing structural
unemployment. As can be understood from this result, it has been observed that firms
alone may not capable of generating employment unless they are attended by
increased production capacity and investment incentives. The education levels in the
regions where free zones are located significantly reduce structural unemployment in
line with the results we have obtained, and this situation underlines how important it
is to consider human capital in the examination of the mismatches experienced in the
labor market, which is an important criterion for structural unemployment.
Compared to the situation at the level of education, the net migration rate in the
regions where free zones are located increases structural unemployment rather than
reduces it, and there are problems in integrating the local workforce into the labor
market. At the end of our study, the GMM analysis underlines that structural

unemployment in Turkey continues, that the lagged dependent variable lag SU has
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affected the current unemployment level in the past, and that this issue is a chronic
problem in Turkey. At the same time, the regional analysis we conducted shows that
there is heterogeneity in the performance of free zones and that regions that are
stronger than others in terms of economic activities (for example, Istanbul (TR10)
and Adana-Mersin (TR62)) are better at reducing the unemployment problem.
However, regions that show insufficient economic activity and cannot support the
labor market (for example, Tekirdag-Edirne-Kirklareli (TR21)) have a limited effect
in reducing unemployment. This finding shows that in order to enhance the
efficiency of free zones in Turkey in the context of economic growth and
unemployment, strategic plans should be established in accordance with the

requirements of the regions taking into consideration the diversity of regions.

When we compile all the results we obtained at the end of the study, it is revealed
that free zones in Turkey support policy interventions by targeting the regions to
maximize their impact on employment creation. In line with the results,
policymakers should prioritize efforts to increase trade volumes and facilitate the
acquisition of operating licenses for companies, especially to increase labor demand
in the regions. Since structural unemployment occurs due to the mismatch between
labor supply and demand, educational policies focused on vocational training and
skill development through on-site learning should be organized to reduce or
eliminate the mismatch in regions hosting free zones. The adverse effect of net
migration in the model is critical for this situation. Because the course of migration
flows indicates a labor shortage caused by skill mismatches, it is essential to evaluate
the regional labor market and make policies accordingly so as not to worsen this
situation. As the latest GMM analysis emphasizes, structural unemployment is a
serious ongoing problem in Turkey, and long-term strategies such as policies actively
implemented on labor need to be redesigned and facilitated. When we evaluate the
findings, some regulations that can be suggested to policymakers emerge. For
example, regional inequality can be minimized by organizing special incentives for
the difficulties experienced in the labor market in regions that perform less well than
others. Moreover, economic development plans with a broader scope can be adapted

by integrating technology and innovation into free zones. Thus, the impact of these
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regions on long-term reduction of structural unemployment and sustainable

economic growth can be increased.

In the globalized world, many things are not the same as before. Digitalization may
become widespread more, automation and sustainable industries will be more
popular than before, free zones will develop with such elements in the future, and the
structure of labor demand will change. Although our study provides findings that free
zones have a positive effect on structural unemployment, the effectiveness of these
zones may also depend on their compatibility with specialized technologies and
sectors such as green energy, which have recently become popular in the literature. If
free zones are not aligned with global trends, especially if they cannot adapt to
emerging new sectors and skill mismatches increase, the effect of free zones on
employment may weaken. In addition, geopolitical developments are important for
foreign investments to continue in these regions. Because the attractiveness of these

regions may be affected, difficulties may arise in employment creation.

Our findings not only strengthen the existing literature on the positive effects of free
zones on structural unemployment but also suggest that attention should be paid to
region-specific dynamics in the design of policies that shape the effectiveness of free
zones. Consistent with the arguments presented in the studies by Porter (1998) and
Feldman and Florida (1994), the results confirm that trade volumes and the number
of operating licenses in free zones positively affect labor market performance in free
zones. However, in the absence of investment and innovation, the number of firms
alone may not produce similar benefits. Furthermore, the negative impact of skill
mismatches on structural unemployment, as emphasized by Herz and Van Rens
(2011), and the integration difficulties caused by migration flows (Tsounta, 2011)
highlight the importance of policymakers adopting policies that focus on education
and are locally responsive. Despite some limitations of the HP Filter we applied, its
application in this study, as used by Blanchard and Wolfers (2000), has proven to be

quite critical in distinguishing persistent and structural unemployment trends.

In summary, this thesis study provides a solid foundation for designing more

effective strategies on the progress of the economy in Turkey and on structural
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unemployment with free zones in Turkey. In future studies on this subject, the long-
term effects of free zones in Turkey can be examined using the findings obtained in

this study and a broader time period or additional variables to be added to the model.
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APPENDICES

A.ADDITIONAL TABLES

Appendix A: Correlation Matrix
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Appendix B: Results of IPS Test

data: SU~1
Wtbar =-17.444, p-value < 2.2E-16
alternative hypothesis: stationarity

data: log TV~ 1

Wtbar= 0.80864, p-value: 0.7906
alternative hypothesis: stationarity

data: diff_log TV~1
Wtbar=-2.766, p-value: 0.002837
alternative hypothesis: stationarity

data: NMR~ 1
Wtbar=-3.5254, p-value: 0.0002114
alternative hypothesis: stationarity

data: log_GDP~ 1
Wtbar=-6.8441, p-value: 3.848E-12
alternative hypothesis: stationarity

data: log_ NOL~ 1

alternative hypothesis: stationarity

Wtbar=-5.4392E+15, p-value < 2.2E-16
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data: log_ NF~1
Wtbar=-0.73386, p-value : 0.2315
alternative hypothesis: stationarity

data: diff_log_NF~ 1
Wtbar= 2.3799, p-value : 0.9913
alternative hypothesis: stationarity

data: diff2_log NF~ 1
Wtbar=-4.2085, p-value : 1.285E-05
alternative hypothesis: stationarity

data: log EDU ~ 1

Wtbar=-1.7029, p-value : 0.04429
alternative hypothesis: stationarity
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Appendix C: Results of Panel Data Degression (First Differences)

SU
diff log TV 0.0002
(0.001)
diff2 log NF 0.001
(0.001)
log NOL -0.006 **
(0.002)
log GDP -0.001
(0.008)
log EDU -0.028 ***
(0.002)
NMR 0.200 ***
(0.062)
Observations 191
R? 0.51
Adjusted R? 0.443

F Statistic

28.990 *** (df = 6; 167)

Note: * p<0.1; ** p<0.05; *** p<0.01
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B. TURKISH SUMMARY/ TURKCE OZET

SERBEST BOLGELERIN TURKIYE’DEKI YAPISAL iSSiZLiK
UZERINDEKI ETKISI

Giris

Bu tez, Tiirkiye'deki serbest bolgelerin (SB) varliginin, kiiresellesme ve ticaretteki
sert rekabetin etkisiyle sekillenen bir ekonomide yapisal issizligi etkileyip
etkilemedigini belirlemektedir. 1980'lerden bu yana, ihracata dayali 19 serbest bolge,
diisiik vergi ve uygun giimriik kurallar ile kalkinmay1 ve kazanci tesvik etmistir.
Bununla birlikte, kaynagi beceri uyumsuzlugu, bdlgesel esitsizlik, genclerin
yaslanmasi, diisiik kadin igglicii seviyeleri ve kayit disilik olan yapisal issizlik, FZ
politikast kapsaminda kapsamli bir sekilde arastirilmamistir. Bu bosluk, 26 NUTS-2
bolgesi iizerinde yiiriitiilen panel teknikleri ve 2013-2023 araliginda HP filtreli

igsizlik gelismeleri ile doldurulmustur.

Literatiir Taramasi

Bu literatiir taramasi, bu tezin temelinde yatan serbest bdlgeler ve yapisal issizlik
arasindaki baglantinin teorik ve ampirik ortamini birbirleriyle birlikte incelemektedir.
Bu literatiir taramasi, serbest bolgelerin diinyadaki gelisimine genel bir bakisla
baslamakta ve bu bdlgelerin yabanci yatirnmlar1 arttirmak, ihracati arttirmak,
kiiresellesme ve iiretimdeki yapisal degisime uyum saglamada isttihdam ve rekabet
giiclinii arttirmak i¢in bir politika araci olarak gelistirildigi belirtilmektedir (Feldman
& Florida, 1994). Bu modellerin (Serbest Ticaret Bélgeleri, Thracat isleme Bélgeleri,
Ozel Ekonomik Bolgeler, vb.) antik Kartaca’dan Irlanda’daki Shannon Serbest
Bolgesi’ne ya da Asya’daki giliniimiiz bolgesine kadar farkli ortamlarda 6nemli
oldugu gozlemlenmistir (Erdogan & Ener, 2005). Bu bolgelerin teknolojilerin

yayilmasi, islem maliyetlerinin en aza indirilmesi, yi§ilma ekonomileri ve firma
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diizeyinde liretkenligin ticaret ag1 digsalliklar1 agisindan faydali oldugu agiklanmistir

(Porter, 1998).

Tirkiye’de serbest bolgelerin olusumu 1980’°lerde ihracata dayali genisleme plani ile
baslamistir. Bu bolgelerin daha yiiksek ticaret seviyelerine, istthdam yaratilmasina ve
yabanci yatirimlarin ¢ekilmesine katkida bulunmadaki rolii, Danact ve Kogtiirk’iin
(2017) yapmis olduklar1 ¢calismada ele alinmistir. 2023 yili itibariyle 19 serbest bolge
bulunmaktadir. Bununla birlikte, verimsiz yonetim, boélgelerin esitsiz gelisimi,
potansiyellerinin yetersiz kullanim1 ve ulusal pazarlara entegrasyon sorunlar1 olarak
adlandirilan ve literatiirde de agiklanan baska zorluklar da vardir. Bu endiselerin
elestirel degerlendirmesi, yerel ekonomik kosullar, altyap1 ve yonetisim kalitesinin
bu sonuglarin temel aracilar1 olduguna isaret eden Akal (2002) ve diger

aragtirmacilar tarafindan yapilmistir.

Buna karsilik, literatiir taramasinin ikinci ekseni, beceri eksikligi, isgiicliniin bolgeler
arasinda esitsiz dagilimi ve sektordeki degisimin neden oldugu isgiicii piyasasindaki
arz ve talep arasindaki uzun vadeli uyumsuzluk olarak tasvir edilen yapisal issizligi
hedef alacaktir. Herz & Van Rens (2011), Diamond (2013) veya Estevao & Tsounta
(2011) gibi akademisyenlerin de vurguladig: gibi, yapisal issizlige neden olan gegici
soklar degil, arz tarafindaki katiliklardir. Spesifik olarak, bir yandan ampirik
aragtirmalar Tiirkiye ortaminda kapsamli degildir, diger yandan Siklar & Bari (2020)
yapisal 1igsizlik tahmini baglamindaki yorumlarimi gdzlemlenemeyen bilesen
modelleri yardimiyla vermektedir. Uluslararas1 kuruluglar tarafindan yapilan bir dizi
calisma, yapisal issizlikle basa ¢ikmak icin belirli isgiicii piyasast odakli reformlari,

egitim-uyum ve bolgesel yatirim yaklasimlarini tesvik etmektedir.

Literatiirde yapisal issizligin ampirik Ol¢iimiinii saglamak icin uygulanabilecek
yontemler arasinda NAIRU tahmini, Kalman filtresi ve diger ayristirma
metodolojileri yer almaktadir. Mevcut aragtirmada, issizlik serisindeki dongiisel
unsurlar1 ve trendi belirleyen Hodrick-Prescott (HP) Filtresi benimsenmistir.
Inceleme, filtrenin metodolojik gii¢lii yonlerinin (Ravn & Uhlig, 2002) ve
sinirlamalarinin (Maravall & del Rio, 2001) ortaya kondugu siireci igermektedir.

Yine de, bu elestirilere ragmen, HP filtresi makro-isgiicii ekonomisinde iilkeler arasi
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veya panel aragtirmalarinda yapisal issizligi tahmin etmek i¢in tercih edilen bir

yaklagim olarak kabul edilmektedir (Blanchard & Wolfers, 2000).

Incelemeye gore iki temel fikrin kesistigi nokta, serbest blgeler ve yapisal issizligin
etkilesime girdigi son boliimde belirtilmigtir. Aggarwal (2007) ve Miyagiwa (1986)
tarafindan yapilan caligma gibi kiiresel raporlarda serbest bolgelerin ticareti ve
yatirimlar gelistirerek is olanaklar1 saglama potansiyeline sahip oldugu belirtilmekle
birlikte, 6zellikle yapisal igsizlik tizerindeki etkisi yeterince incelenmemistir. Tiirkiye
orneginde, belirli bir bolgedeki ihracat performansi veya kalkinma iizerine ampirik
aragtirmalar daha yaygindir ve serbest bolgelerin beceri veya konum pahasina uzun

vadeli igsizligi tatmin etmedeki etkinligi hakkinda ¢ok az sey bilinmektedir.

Bu tez, Tiirkiye'deki serbest bolgelerin 2013-2023 yillar1 arasinda bulunduklari
bolgede yapisal issizligi azaltip azaltamayacagi sorusuna cevap vererek bu boslugu
doldurmaktadir. Serbest bolgelerin ticaretle ilgili gostergelerinin ve egitim diizeyi,
gdc ve GSYIH gibi bolgesel sosyo-ekonomik faktorlerin yani sira HP filtreleme ve
panel ekonometrik yaklagimlarin (6rnegin; FE ve GMM) dahil edilmesi, aragtirmanin
mevcut literatiire kiyasla daha odakli ve dolayisiyla politika ile ilgili sonuglar
tiretmesini saglayacaktir. Bu siirecte, bolgesel kalkinma ve calisma ekonomisi

literatiiriine hem teorik hem de metodolojik katkilarda bulunmaktadir.

Metodoloji

e Arastirma Tasarimi

Bu caligmada, serbest bolgelerin 2013-2023 doneminde Tiirkiye'deki 26 bolgede
yapisal issizligi nasil etkiledigini tartisacagiz. Tiirkiye'deki 26 Diizey 2 bolgesi 2013-
2023 zaman araliginda incelenmistir. Yapisal issizlik kolaylikla olgiilebilir
olmadigindan, HP filtresi aracilifiyla toplam igsizlik serisine karsi trend (yapisal)
cikarilmistir. Uygulanan panel veri yontemi, serbest bolge gostergeleri ile igsizligin
uzun vadeli trendi arasindaki korelasyonu zaman ve kesit boyutu uygulayarak test

etmistir.
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e Veri Toplama ve Degiskenler

Mevcut arastirmada, istatistikler TUIK ve Tiirkiye Ticaret Bakanlig1 Serbest Bolgeler
Midiirliigli'ntin yardimiyla toplanmistir. Kritik yapisal issizlik bu ¢aligmada HP
Filtresi kullanilarak tahmin edilmistir. Serbest bolgeleri ifade eden baglica Olgiitler
ticaret hacmi, sirket sayis1 ve faaliyet ruhsatidir. Bunlarin yani sira, gayri safi yurtici
hasila, egitim seviyesi ve go¢ orant olmak iizere ii¢ degisken daha kontrol
degiskenleri olarak tanitilmigtir. Egitim bir eslesme bi¢imi, goc¢ ise isgiicli
hareketliligi bi¢imidir. Veri seti, gozlem eksikligi nedeniyle dengeli olmayan bir

panele sahiptir, bu nedenle kayip zaman serisi yontemleri uygulanmastir.

e Yapisal Igsizligin Tahmini

HP Filtresi issizlik serilerini uzun dénem trendi (yapisal issizlik) ve kisa donem
olarak ayirir. HP Filtresi matematiksel formiilasyonu, trend ve trend bileseninin
ikinci dereceden farklarinin karesel sapmalarinin agirlikli bir toplaminin minimize
edilmesini gerektirir. Diizeltme parametresi (A) 100'diir ve yillik veriler tarafindan

Onerilmektedir.

e Ekonometrik Model ve Spesifikasyon

Bu calismada, 2013-2023 yil araliginda Tiirkiye'nin 26 NUTS-2 bolgesine ait
dengesiz panel veri kullanilmistir. Calismanin yapilmasinin ardindaki temel neden,
serbest bolge faaliyetlerinin yapisal igsizlik tiizerindeki uzun vadeli etkilerini
Olcmektir. Burada, issizlik serisinin trend bileseni ¢ikarilmis ve yapisal issizligi
olusturan kalan seri modellenmis ve her bir bolge i¢in HP filtresi kullanilarak bagimli
degisken olarak ele alinmistir. En biiyiik aciklayici degiskenler serbest bdlgelerin
ticaret hacmi (log TV) , bolgelerdeki firma sayis1 (log NF) veya faaliyet ruhsati
sayisidir (log NOL). Bu degiskenler serbest bolgelerin finansal derinligi ve kurumsal
performansidir. Kontrol degiskenleri bolgesel gayrisafi yurti¢i hasila (log GDP),
egitim seviyesi (log EDU) ve net goc oranimmi (NMR) igerecektir. Net go¢ orani,
isgiiclinlin kaynaginin ve bolgesel diizeyde islerin mevcudiyetinin ¢esitli sonuglarini

yakalamak i¢in modele eklenmistir.
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Modelin genel formu asagidaki gibi belirlenmistir:

SU;y =x + Bilog _TV; + Brlog _NF;; + B3log _NOL;; + +61log _GDP;;
+ 6,log _EDU;; + 3NMR; + A
+ Eit

Burada; SU;; yapisal igsizlik oranini, A; zaman sabitlerini ve &;; hata terimini temsil
etmektedir. Degiskenler arasindaki iliski logaritmik doniisiim yoluyla esneklik
formatinda Olciilebilmektedir ve istisnai degerlerin etkilerini en aza indirmek ve

karsilastirilabilir hale getirmek i¢in bu tiir bir doniisiim de tercih edilmistir.

Modeli tahmin etmek ic¢in sabit etkiler yaklasimi kullanilmistir. Hausman testi
nedeniyle sabit etkiler modelinin kullanilmasi tercih edilmistir; bu durumda serbest
bolgelerin etkileri bdolgesel sabit heterojenlige bdoliinmektedir. Ayrica, hata
terimlerinin otokorelasyon ve degisen varyans alternatiflerini test eden Breusch-
Godfrey ve Pesaran CD testleri kullanilmistir. Sapmalar1 ortadan kaldirmak igin

saglam ve kiimelenmis standart hatalar kullanilmistir.

Burada; SU;; t yilinda bolgedeki yapisal issizlik, log _TV;, t yilinda bolgedeki serbest
bolgelerin ticaret hacmi, log _NF;;t yilinda bolgedeki serbest bolgelerdeki firma
sayisl, log _NOL;;t yilinda  bolgedeki  faaliyet ruhsati  sayisidir,
log _GDP;, bolgelerin gayrisafi yurti¢i hasilasi, log _EDU;; bdlgelerin t zamanindaki
egitim seviyesidir, ve NMR;; ‘(aliman go¢-verilen gog¢)/niifus’ ile bulunan net gog
orani, o kontrol degiskenleri i¢in katsayilar vektorii, 1, zaman etkisi ve &; hata
terimidir. &;;” nin igerdigi degiskenler, kismen goriiniir bolgesel kiiltiirel farkliliklar
ve yerel olarak yonetilen yonetim altyapilarindaki tutarsizliklar igerdiklerinden ¢ok
biiyiiktiir. Bu 6zelliklerin belirsizligi, artiklarin beyaz giiriiltii oldugu yoniindeki sifir
hipotezinin neden kontrol edilmesi gerektigini gdsterir. Ayrica, model belirli bolge-
yil kombinasyonlarinda meydana gelen politika soklar1 veya tiirbiilansli sermaye
girigleri tarafindan ortaya ¢ikarilan beklenmedik digsal etkileri agikca igerir. Boyle
bir c¢erceve, tarafsiz c¢ikarimlar saglar ve sonuglarin politika karar vericileri igin

giivenilirligini giiclendirir.
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Ana agiklayict degiskenler olan ticaret hacmi, firma sayisi ve faaliyet ruhsati sayisi,
her bir serbest bolgedeki ekonomik faaliyet ve kurumsal gelisimin boyutunu
gostermek amaciyla secilmistir. Ticaret hacmi, ticari faaliyetlerin ve kiiresel
piyasalara acikligin derecesini gostermektedir. Ticaret miktarindaki bir artis daha
fazla ekonomik entegrasyona isaret edebilir ve agiklik agisindan yiiksek puan alan
bolgeler iiretim ve ihracat tesvikleri nedeniyle istihdam yaratilmasina olanak
saglayabilecektir. Bu beklenti, Aggarwal'n (2007) ihracata yonelik bolgelerin
firmalar1 ¢gekmenin yani sira geriye ve ileriye dogru baglantilar olusturarak istihdam
tizerinde olumlu bir etkiye sahip oldugunu bildirirken yaptigi katkiyla benzerlik
tagimaktadir. Firma sayisin1 da dahil etmektedirler ¢iinkii bu ayn1 zamanda serbest
bolge girisimciligini, yigilma etkilerini ve her bir bolgedeki is dinamizmini de
belirlemektedir. Feldman ve Florida (1994), firmalardaki mekansal yogunlagsmanin
isgiiclinlin 6ziimsenmesine ve bilgi yayilliminin artmasina yardimer olduguna, bunun
da isgiliclindeki yapisal uyumsuzlugun azaltilmasini saglayabilecegine isaret

etmektedir.

Bir bolgede verilen faaliyet ruhsatlarinin miktar1 diizenlemelerin yogunlugunu
gosterdiginden, diizenleyici ve idari yogunlugun bir gdstergesi olabilirler. Serbest
bolgelerin ekonomisine katilmak i¢in kurumlara erisimi, yatirimcilarin katilimini ve
yasal sistemi gosterir. Kotii yonetisim ve bu bolgelerdeki yatirimcilara dostane
olmayan politikalar zararli olabilir, ancak Acar ve Giiltekin-Karakas’in (2017)
belirttigi gibi, daha iyi yoOnetisim ve yatirmcilarin lehine olan politikalar
bilirokrasideki siirtlismeyi azaltabilir, istthdam kabiliyetini artirabilir ve yapisal
igsizlik sorununu hafifletebilecek faktorler olan kurumlarin verimliligini artirabilir.
Uluslararas1 ticaret hacmindeki biiylime, {iretim faaliyetindeki biiylimenin
gostergesidir ve bu da lojistik, depolama ve sigorta gibi tamamlayict sektdrlerdeki

istthdamin artmasina neden olur.

Firma sayisi, O0lgek ekonomilerinin ve Ar-Ge kiimelerinin kaba bir temsilcisidir,
ancak otomasyonun istihdam iizerindeki etkileri, yliksek firma sayisiin diisiik
istihdam seviyeleriyle bir arada bulunabilecegini gdsterdiginden, ekonomi diizeyinde
firma sayisinin belirleyicilerini arastirmak ilgingtir. Buna karsilik, yapisal model,

firma sayist ve genel istihdam arasindaki belirsiz korelasyonu korur ve isletme
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lisanslarinin  miktar;, yonetisim kalitesinin gostergesi olarak kullanilabilir.
Dolayisiyla, potansiyel yatirimcilarin girisine izin vermek icin ¢ok biirokratik olan

sinirlt lisans verme politikalar1 nedeniyle istihdamlar engellenebilir.

Yapisal igsizligin diger sosyo-ekonomik belirleyicileri kontrol degiskenleri seklinde
modele dahil edilmistir. Bir bélgedeki GSYIH biiyiimesi, Okun Yasas1 uyarinca
bolgedeki issizlik seviyesi ile ters orantili olacaktir; bu yasaya gore c¢ikti
bliylimesindeki yukar1 yonlii bir kayma genellikle istihdamda artisa neden
olmaktadir. Bu durum gelismekte olan iilkelerde her zaman gecerli degildir ve bunun
nedeni bilylimenin sermaye yogun endiistriler tarafindan desteklenmesi ya da isgiicii

piyasasinin hala oldukca esnek olmamasi olabilir.

Caligmamiza egitim diizeyi, beseri sermayenin kalitesini yakalamak icin dahil
edilmistir ve yiiksekogretime dayali egitim kazaniminin daha giiglii oldugu
bolgelerin isgiicii arz ve talebini ayarlamak i¢in daha iyi bir konumda olacagi
varsayllmaktadir. Herz ve Van Rens’e (2011) gore, egitim seviyesi yiikseldikce

beceri uyumsuzluklar azalmakta, dolayisiyla yapisal issizlik ortadan kalkmaktadir.

Ote yandan, bolgelerdeki olciilen isgiicii hareketliliginin vekil bir gdstergesi net gog
oranidir (NMR). GO6¢ ayni zamanda isgiicii arz ve talebini de etkilemektedir;
giriglerin yeterli sayida is saglanmasiyla dengelenmesi durumunda olumlu, bdlgede
yaratilan is sayisina kiyasla girislerin ¢ok hizli olmasi durumunda ise olumsuz bir
etkiye sahiptir. Bu degisken, go¢ kaliplariin firsat temelli veya sikint1 temelli olmasi
durumunda her iki isarete de sahip olabilir. Ampirik bulgular, GSYIH biiyiimesi ile
igsizlik arasindaki baglantinin, sektorler arasindaki biiylimenin dagilim profili
araciligiyla gerceklestigini gostermektedir. Ozellikle, sermaye yogun bir biiyiimenin
isglicli piyasasi esnekligini azaltmast muhtemeldir, ancak imalat-ihracat odakl
bliylimenin isgiiciine olan talebi artirmasi muhtemeldir. Egitimin issizlik tizerindeki
etkisinin bolgesel endiistriyel yap1 ile bir sentez olusturdugunu belirtmek ilgingtir:
lisansiistii egitim, bilgi tabanli bolgesel ekonomilerde isgiicii piyasasi firsatlarini
azaltirken, mesleki egitim, tarim ekonomilerinde bolgesel istihdami tegvik eder. Bu
baglantinin {i¢ilincii aracisi, iilkeler arasindaki net goctiir ve bu da hem bir arz soku

hem de insan sermayesi kazanimlarinin kaynagi olarak islev goriir.
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Sabit etkilerin spesifiklestirilmesi, cografya, altyap1 kalitesi ve tarihi sanayi tabani
dahil olmak iizere bolgeye 6zgii, zamanla degismeyen yapinin regresorlerle iliskili
olmast en muhtemel faktorler oldugunu gdsteren Hausman testinden sonra uygun
goriilmiistiir. Kontrol, 6nceki gozlemlenemeyen heterojenlik nedeniyle katsayilarin
yansiz ve daha tutarli tahminlerini sunmustur. Hausman testi sonuglari, liman erisimi,
yol altyapist ve gecmisteki endiistriyel kiimelenmeler gibi bdlgeler arasinda ortak
olan degiskenlerin regresorlerle iliskili oldugunu ortaya koymaktadir. Bu istatistiksel
sonuca dayanarak, sabit etkiler modelinin se¢imi yalnizca dogrulanmakla
kalmamakta, ayn1 zamanda Tiirkiye’deki bolgesel kalkinma {izerine literatiirde 6ne
stiriilen teorik varsayimlarla da tutarlidir. Esit derecede nemli olarak, sabit etkiler
modeli, serbest bolge performans degerlendirmesine goreli yerlesim avantaji

kavraminin 6zel olarak dahil edilmesiyle mekansal digsalliklar i¢sellestirmektedir.

Ters nedensellik ve igselligin ithmal edilen degisken yanlilig1 sorunlari, saglamligi
arttirmak i¢in prosediirler olarak Arellano-Bond dinamik GMM tahmincisi
kullanilarak kontrol edilmistir. Bu yaklasim, gecikmeli enstrimanlarin ve fark
almanin kullanilmas1 nedeniyle otokorelasyon ve eszamanlilik sorunlarin1 6nlemede
etkili olmugtur. Eszamanlilik sorununu agmak i¢in, endojen degiskenlerin gecikmeli
gozlemlerini aragsal degiskenler olarak kullaniriz, dolayisiyla tahmini model
Arellano-Bond GMM tahmincisidir. Bu yontem, Serbest Bolge (FZ) tesviklerinin
hem ticaret seviyesini hem de istihdami ayni anda etkileyebilecegi politika
etkilesimlerinin modellenmesi s6z konusu oldugunda o6zellikle avantajhidir.
Politikanin zamanla degisen etkilerini yeniden yapilandirmak i¢in yinelemeli
yoriingeler aracilifiyla, GMM tahmincisi nedensellik iligkilerinin daha spesifik bir

tanimina olanak saglar.

Bu makalede kullanilan ekonometrik model, serbest bolgelerin yapisal issizlik
tizerindeki etkisini belirleyip Olcebilen ve aymi zamanda bolgesel farkliliklar,
makroekonomik soklar1 ve isgiicli piyasalarinin diger temel yoOnlerini kontrol
edebilen kat1 bir arastirma ¢ergevesidir. Boyle bir ¢ercevenin uygulanmasi yoluyla bu
calisma, mekansal olarak sinirlandirilmis sanayi politikasi araglarinin, yani serbest
bolgelerin, kapsayict isglicii  piyasast  gelistirme araglart  olarak  nasil

kullanilabilecegine iliskin akademik arastirmalara katkida bulunmaktadir. Mevcut
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arastirma metodolojik olarak serbest bolgeleri, arastirmasinin ampirik temelde
oldugundan emin olmak i¢in makro-mikro koOprii insasinin zorluklarima maruz
birakmaktadir. Konunun degerlendirilmesinde bolgesel heterojenligin agikga dikkate
alinmasi, yonteme ampirik saglamlik saglamakta ve tek vaka caligmalarina dayali
genellestirilmis sonuglar ¢ikarma olasiligini ortadan kaldirmaktadir. Ayn1 zamanda,
cergeve cesitli yonetisim diizeylerinde faaliyete agilabilecek politika alanlarini ayirt
etmektedir yani ulusal diizeyde ihracat finansmani tesvikleri bolgesel diizeyde
mesleki egitim programlariyla birlestirilebilir. Bu ¢ok katmanli hiikiimet modeli
altinda serbest bolgelerin isgiici piyasas1 etkileri elestirel bir sekilde

sorgulanmaktadir.

e Tanisal ve Ekonometrik Testler

Modeli tahmin etmek i¢in sabit etki modeli kullanilmistir. Hausman testi sabit
etkileri ima etmistir. Otokorelasyonun test edilmesinde Breusch-Godfrey testi ve
yatay kesit bagimliliginda Pesaran CD testi kullanilmistir. Heteroskedastisite sorunu
ile karsilastirildiginda sonucu saglam ve kiimelenmis standart hatalar kullanarak

tahmin etmislerdir.

Dinamik etkiler Arellano-Bond GMM teknigi kullanilarak 6l¢iilmiistiir. Bu yontem,
gecikmeli bagimli degiskenin varligi, igsellik ve hata terimlerinde seri korelasyon
olasiligr ile ilgilenmistir. Ara¢ gecerliligi Sargan ve Hansen testleri kullanilarak
yapilmustir. Pozitif korelasyon testi AR(1) ile analiz edilirken, modelin gegerliligini

analiz etmek i¢in AR(2) testi yapilmuistir.

Dahasi, modelin istikrarin1 ve katsayilarin giivenilirligini belirlemek ic¢in IPS birim
kok testi kullanilmistir. Dengesiz panel yapisina gore degiskenlerin duraganlik

durumunu test ettigi i¢in uzun dénem analiz potansiyeli IPS testi ile desteklenmistir.

e Sinirlamalar

Bu ¢alisma, birkag veriyle ilgili ve metodolojik kisitlamayla miicadele etmektedir.

Birincisi, Tiirkiye'de baz1 serbest bolgeler 2008'den 2012'ye kadar yillik olarak
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gozlemlenmemistir, bu da zaman araligmin 2013-2023'e kisaltilmasini zorunlu
kilmistir. Ikincisi, tiim iilkede 19 serbest bdlge olmasma ragmen, veri eksikligi
nedeniyle Dogu Anadolu Serbest Bolgesi verilen verilere dahil edilmemistir.
Ucgiinciisii, egitim ve gd¢ degiskenlerinin bilesimi, ilk veri setinin par¢alanmis olmasi
nedeniyle biiyiik 6l¢ekli manuel toplamay1 gerektirmis ve boylece daha agiklayici
degiskenlerin eklenmesini engellemistir. Bu eksikliklere ragmen, analitik cergeve,
ampirik kanitlarin saglamligini ve i¢ gecerliligini korumak i¢in olusturulmustur.
Istenilen verilerin eksikligi, Tiirkiye'nin az gelismis bdlgelerinden biri olan Dogu
Anadolu Serbest Bolgesi’ndeki yapisal issizligi karakterize etmeyi zorlastirmaktadir.
Kurumsal kaynaklar arasindaki veri formatlarindaki farkliliklar, gé¢ ve egitim
gostergelerinin manuel olarak entegre edilmesi gerektigi anlamina geliyordu ve bu da
Olclim hatas1 olasiligim1 artirtyordu. Bu kisitlamalara ragmen, calisma c¢esitli
kaynaklarin degiskenlerinin iiggenlenmesi yoluyla verilerin uyumunu artirmaya
calisti. Arastirmanin gelecekte firma ve g¢alisan diizeyindeki verileri birlestirerek

modelleme ¢ergevesinin tahmin giiciinii artirmast muhtemeldir.

Bulgular

Tez arastirmasi, g¢esitli bolgeleri ve ¢alisma yillarini temsil eden dengesiz bir panel
verisi kullanarak serbest bolgelerin Tiirkiye'deki yapisal issizlige olan etkilerini
inceler. Sabit etkiler (FE), dinamik sabit etkiler ve genellestirilmis momentler
yontemi (GMM) gibi c¢oklu yontemli ekonometri kullanarak arastirmaci, serbest
bolgelerin faaliyet gosterdigi Tirkiye bolgeleri genelinde isgiicii piyasasinin
sonucunu belirlemede ticaret hacmi, firma sayisi, lisanslama, egitim, GSYIH ve

gociin etkisini analiz eder.

e Sabit Etkiler Modeli

Bu c¢alisma, Tirkiye'deki serbest bolgelerin yapisal issizlige nasil katkida
bulundugunu arastirmak i¢in dengesiz panel veri analizi teknigini kullanmaktadir.
Bilgiler, 2013-2023 déneminde bilgilerde temsil edilen 26 alt bolgeyi (NUTS-2) ve
18 serbest bolgeyi temsil etmektedir. En uygun modeli segmek i¢in oncelikle

Hausman testi uygulanmis ve istatistiksel olarak anlamli bulgular elde edilmistir (p <
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0.001, y% = 52.026 ). Bulgular, sabit etkiler (FE) modelinin, rastgele etkiler (RE)
modelinin iirettigi tahminlere kiyasla daha saglam ve giivenilir tahminler iirettigini
gostermektedir; c¢linkii ikinci modelin, ortogonallik kosulunu bozdugu igin
birincisinin {irettigi ¢ikarimlar kadar tutarli ¢ikarimlar iiretmesi olasi degildir ve bu
nedenle bireysel etkilerin agiklama degiskenlerinden arindirilmamasi durumunda
tahminleri tutarsiz olabilir. FE modeline dayanarak, mevcut revizyon serbest
bolgelerdeki ticaretin (log TV), ¢alisma izni sayisinin (log NOL) ve il sakinlerinin
egitim diizeyinin (log EDU) yapisal issizlik {izerinde negatif ve istatistiksel olarak
anlamli bir etkiye sahip oldugunu gostermektedir. Ozellikle, log EDU her iki
modelde de en giiclii ve en sabit baglantiyr sunan degiskendir, bu da daha yiiksek
beseri sermayenin isglicii piyasalarindaki arz talep uyumsuzlugunu azalttigini,
dolayisiyla genel olarak isgiicli piyasasinda esnekligi artirdigini ve beseri sermaye
teorisine dayanan acik c¢ikarimlara uygun olarak yapisal issizligi Onledigini
gostermektedir. Net go¢ oran1 (NMR) degiskeninin de farkli bolgeler iizerinde farkli
etkileri vardir ve bu da yapisal issizlik lizerindeki etkisiyle ilgili olarak mekansal
heterojenlige sahip oldugunu gostermektedir. Isgiicii talebinin diisiik oldugu bir
ortamda, isgiicli girisi asir1 arz yaratabilir ve dolayisiyla issizligi siddetlendirebilir;
isgiicti kithiginin oldugu bir bdlgede, bir alana gdc piyasa dengesinin yaratilmasina

yardimci olabilir.

Ote yandan, serbest bolgelerdeki firma sayisinin logaritmasimin (log NF) ve bolge
GSYIH’sinin (log GDP) yapisal issizlik iizerinde istatistiksel olarak &nemli etkileri
yoktur. Bu veriler, serbest bolge ortamindaki sirketlerin basit niceliksel
genislemesinin yeterli olmadigini, asil sorulmasi gereken sorunun bu isletmelerin
tiretim ve isgiicli istthdami agisindan gergekten proaktif olup olmadiklari oldugunu

gostermektedir.

Model uyumunun sistemik incelemesinin sonuglari R?= 0,531 ve diizeltilmis
R?=0,467 oldugunu gosterecektir, bu da yapisal issizligin %353'{iniin aciklayic
degiskenler toplulugu tarafindan aciklandig1 anlamina gelmektedir. {lgili F-istatistigi

(31.896, p <0.001) anlamlidr.

Bununla birlikte, Breusch-Godfrey testi sabit etkiler modelinin hatasinda birinci

dereceden seri korelasyonu tanimlamaktadir (p < 0.001). Dolayisiyla, ortaya ¢ikan
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otokorelasyon, genellestirilmis momentler yonteminin (GMM) heteroskedastik-
saglam standart hatalariyla kullanilan ArellanoBond tahmin siireci araciliiyla etkisiz
hale getirilmistir. Bu yeniden spesifikasyonda, log TV , log NOL ve log EDU
degiskenlerinin istatistiksel olarak anlamli olmaya devam ettigi ve dolayisiyla yapisal
igsizlik lizerindeki etki sonuglarinin modelin diizeltilmesine karsi direngli kaldigi
goriilmiistiir. Tim model spesifikasyonlarinda log NF ve log GDP anlamli degilken,
net goc¢ oranit degiskeni istatistiksel ¢ekim giicliniin sinirlarinda yer almaktadir.
BreuschPagan testi ( p = 0.1266 ) degisen varyansin bir sorun olmadigini gosterirken
Pesaran CD testi ( p = 0.6429 ) capraz bagimlilik olmadigini gostermektedir. Tiim bu
bulgular tahmin edilen katsayilarin mesruiyetini teyit etmekte ve kanitlarin mevcut
spesifikasyonun temel varsayimlara uygunlugunu gosterdigi sonucuna varilmasina

izin vermektedir.

Mevcut sonuglar, cok sayida ampirik ¢alisma ile desteklenmektedir. Ozellikle, daha
once UNCTAD (2021) tarafindan ortaya konan serbest ticaret bdlgesinin sadece
ekonomik faaliyetlerin biiylimesini degil ayni zamanda istithdami da tesvik ettigi
gergegi pekistirilmistir. Ayrica, egitimin yapisal issizlik lizerindeki azaltici etkisi,
Blanchard & Wolfers (2000) tarafindan sunulan uyum teorisi ile klasik isgiicli
piyasast kavramiyla da tutarhdir. Go¢ ve yapisal issizlik arasindaki iliski ise,
bolgesel esitsizliklere ve isgiicli piyasasiuyum kapasitesine vurgu yapan bolgesel

iktisat ile uyumludur.

Sonug olarak, Tiirkiye nin serbest bolge politikasinin yapisal igsizligi azaltmasi i¢in
sadece sirketler listesine isim eklemeye degil, aynm1 zamanda nitelikli yatirim
artirmaya, egitim sistemini giliclendirmeye ve isgiicli piyasast ve bolgedeki
politikalar1 diizenlemeye odaklanilmas1 gerekmektedir. Uygun bir politika gercevesi
ile birlestirildiginde, serbest bdlgeler yapisal igsizligi ortadan kaldirma potansiyeline

sahip degildir, ancak genel stratejide belirleyici bir rol oynayabilirler.

e Panel Birim Kok Testleri

Mevcut g¢alismamizda, gozlemlenemeyen heterojenligi nispeten iyi bir sekilde

minimize etmeye yardimci oldugu icin panel veri analizi yaparken tercih edilen
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spesifikasyon olarak sabit etkiler tahmincisini kullanmaya karar verdik. Bu
cercevede, ¢alisma takvim yillarina gore degismeyen bireysel etkileri yakalayabilmis
ve boylece bolgelerin yapisal igsizlik iizerindeki etkisini 6lgme firsatt sunmustur.
Ampirik analiz, birimlerin zaman iginde bagimliligini ima eden hata terimlerinde seri
korelasyon oldugunu gostermistir. Ancak yatay kesit bagimliliginda uygulandig: gibi
gruplar arasi veya grup i¢i bagimlilik tespit edilmemistir. IPS panel birim kokii daha
sonra modelin saglamhigin1 artirmak amaciyla duraganhigi test etmek igin
kullanilmistir. IPS tarafindan saglanan duraganlik testi yapisal issizlik (SU),
log NOL, log GDP, log EDU ve NMR’nin I(0) seviyesinde oldugunu ancak
log TV ve log NF’nin olmadigini desteklemistir. Bu nedenle, log TV nin birinci
farklar1 (diff log TV) ve log NF’nin ikinci farklar1 (diff2_log NF) ilave regresorler
olarak eklenmistir. Farklar1 alinmis degiskenlerin kullanimi kisa vadeli degisimlerin
etkisini aydinlatmakta ancak seviye etkilerinin ihmal edilmesi nedeniyle agiklayici

giicli azaltmaktadir.

Yapmis oldugumuz panel verilerinin sabit etkiler modeline dayali analiz,
log NOL’un ve log EDU’nun yapisal issizlik iizerinde anlamli bir negatif etkiye
sahip oldugunu, ancak NMR'nin pozitif anlamli bir etki gosterdigini ortaya
koymustur. Buna karsin, log TV ve log NF'nin farklilagtirilmis versiyonlar1 anlaml
degildir. Bu baglamda, log TV'nin diizey formunda anlamli olarak gdsterilip
farklilagtirilmig formda anlamli olmamasinin agiklamasi s6z konusudur. Seri
korelasyon etkisinin ortadan kaldirilmasi, seviye etkisinin ortadan kaldirilmasi ve
dengesiz (panel) yap1 nedeniyle aciklayici giiciin azalmasi olmak iizere ii¢ faktor 6ne

stirlilmiistiir.

Yapisal issizligin oldukca ikna edici bir agiklamasi oldugu diisliniilmesine ragmen
teorik katsay1 (R?) %51°dir. Sirasiyla Breusch-Godftrey testi, Breusch-Pagan testi ve
Pesaran CD testi gibi tanisal testler kullanilarak seri korelasyon, diisiik diizeyli
degisen varyans ve birimler arasinda c¢apraz bagimlilik bulunmamistir. Modelin
dinamik yapisinin daha iyi bir sekilde kaydedilmesi i¢in lag SU degiskeni dahil
edilmis ve sabit etki modeli yeniden tahmin edilmistir; sonuglar lag_SU ve log EDU
degiskenlerinin anlamli oldugunu gostermistir. Lag SU’nun katsayisinin 1’e yakin

olmasi, Tirkiye’de yapisal issizlik sorununun da biiyiik oldugunu gosterirken,
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log EDU katsayisinin pozitif isareti, isglicli piyasasinda yapisal dengesizlik yaratma
ve beceri uyumsuzlugunun olast nedenleri nedeniyle daha fazla egitimin etkisinin

yapisal igsizligi etkileyebilecegini ortaya koymaktadir.

Son olarak, daha tutarli tahminler elde edebilmek adina ¢alismada , Arellano ve Bond
(1991) tarafindan Onerilen model ile Genellestirilmis Momentler Yontemi (GMM)
kullanilmistir. Gecikmeli bagimli degisken kullanimi GMM tahmincisini igsellik ve
otokorelasyona karsi daha az oynak hale getirmekte, bdylece orijinal GMM
modelinde fark edildigi iizere ikinci dereceden otokorelasyonun varligindan
kaginilmaktadir. Yeniden tahmin sirasinda, bagimli degiskenin ikinci gecikmesi dahil
edilerek  otokorelasyon  sorunu  giderilmektedir. GMM-2  modelinin
degerlendirilmesiyle ilgili olarak, gecikmeli degiskenler lag SU, log GDP ve
log EDU'nun yapisal issizlik lizerinde 6nemli bir etkiye sahip oldugu sodylenebilir.
Birbirlerine kiyasla goreli konumlarin bu analizi, literatiirle uyumlu veri bilgisinin,
tahminleri sabit etkiler ve havuzlanmis OLS modellerinin tahminleri olan sistemler
arasinda bir tiir orta konumda yer alan GMM tarafindan f{iretilen tahminlerin
karsilastirilmasinin sonuglarina yansimaktadir. Dolayisiyla GMM teknigi, yapisal
igsizligin teorik iddialar1 ve ampirik gergeklerle en tutarli olan teknik olarak

konumlandirilmaktadir.

e Serbest Bolgelerin Yapisal issizlik Uzerine Etkisi

Bu calisma, 2013-2023 yillar1 arasinda Tiirkiye'de serbest bolgelerin yapisal issizlik
tizerindeki etkisini sabit etkiler modeliyle incelemektedir. Sonuglar, serbest
bolgelerin gesitli bolgelerde farkli etkileri oldugunu gdstermektedir. istanbul (TR10)
ve Izmir (TR31) gibi bélgelerde pozitif yapisal issizlik yayilma etkileri bulunurken,
TR21 ve TR41 gibi bolgelerde is dongiisii soklar1 daha giicliidiir. Dahasi, etkiler ayni
bolgede bulunan c¢esitli serbest bolgelerle karsilastirildiginda bile farklilik
gosterebilmektedir, bu da bolgesel ekonomi ve politikalarin etkisini gostermektedir.
Tipk1 TR90 bolgesinde oldugu gibi, serbest bolgelerde de mikro diizeydeki politika
farklilasmas1 ve sektdr penetrasyonu onem tasimaktadir. Bu nedenle, serbest
bolgelere iligkin bu tir politikalarda tekdiizelikten uzaklagilarak, bolgesel

gerekliliklere gore formiile edilmeleri Onerilmektedir. Calismada, Tirkiye'deki
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serbest bolgelerin yapisal issizligi etkileyip etkilemedigi sorusuna, cografi bolgelere
yonelik  heterojenlik goéz Oniinde bulundurularak derinlemesine bir yanit

verilmektedir.

e Baglamdaki Bulgular: Mevcut Literatiire Baglanti

Porter (1998) tarafindan agikca tanimlanan bolgesel rekabet giicii teorisi, ampirik
kanitlarla ve Rodriguez-Clare'in (1996) firma diizeyindeki yeniligin serbest
bolgelerin varligiyla tetiklendigi iddiasiyla desteklenmektedir. Egitimsel 6nem, Herz
& Van Rens (2011) ve Diamond (2013) tarafindan kanitlandig1 gibi, yapisal issizligin
azaltilmasimi saglamada insan sermayesi politikasinin gerekliligini destekleyen
isgilicli uyumsuzlugu teorisiyle tutarhidir. Lisanslamanin faydali etkisi, Aggarwal'in
(2007) serbest bolgelerdeki firmalarin faaliyetlerinin istihdami tesvik ettigi
yoniindeki argiimanin1 desteklerken, gociin belirsiz etkisi, Tsounta'nin (2011)
demografik degisiklikler sirasinda isgiicli piyasast uyumsuzlugunun olumsuz dogasi

hakkindaki uyarisin1 yansitmaktadir.

Ek olarak, kaydedilen bolgesel heterojenlik, Danac1 (2017) ve altyapr ve sektorel
kompozisyonun kurumsal kapasiteyle birlikte serbest bdlgelerin basarisini
belirlemede etkili roller oynadigini belirten Kogtiirk (2017) tarafindan yapilan
varsayimlari desteklemektedir. HP Filtresinin yapisal issizligi ayirmada kullanilmasi,
Blanchard ve Wolfers (2000) tarafindan benimsenen yaklasim s6z konusu oldugunda
metodolojik olarak saglam degildir, ancak elestiri konusu olmustur (Maravall & del

Rio, 2001).

Sonuc¢

Tirkiye'de serbest bolgelerin varliginin 20132023 yapisal issizlik tizerindeki
sonuglar1 sabit etkiler modelleri, panel birim kok testleri ve dinamik GMM
yardimiyla incelenmistir. Sonuglar, ticaret miktarinin ve ticaretin yol agtigi ruhsat
sayisinin yapisal issizligi her zaman diisiirdiigiinii, ancak bunun bireysel olarak
faaliyet gosteren firma sayisi tarafindan alinan onlemler iizerinde 6nemli bir etkisi
olmadigin1 gostermektedir. Biiyiik miktarda beseri sermayenin bulundugu bolgelerde

isgiicliniin uyumu daha fazla olmakta ve yapisal issizlik miktar1 azalmaktadir; ancak
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biiylik miktarda go¢ oldugunda bunun tam tersi olmaktadir. Bu durum, yapisal
issizligin olduk¢a uzun dmiirlii oldugunu ve modelin dinamik tahmininde gdsterildigi
gibi Onceki donemin giiclii bir etkisine sahip oldugunu gostermektedir. Serbest
bolgelerin etkisi bolgesel diizeyde Istanbul veya Adana-Mersin gibi gelismis sanayi
merkezlerinde biiyiikken, Tekirdag-Edirne-Kirklareli gibi diger bolgelerde bu etki o
kadar derin degildir. Bu durum, SB politikalarinin bdlgesel altyapi, cesitlilik,
sektoriin ve yerel yonetimin kapasitesi ile birlikte ele alinmasi gerektigini

gostermektedir.

Politika Onerileri, ticareti tesvik eden ruhsatlarin verilmesiyle ilgili prosediirlerin
desteklenmesine, bolge diizeyinde beceri egitiminin olusturulmasina ve bir bolgedeki
isgiici arz ve talebi arasindaki dengenin izlenmesine dayanmaktadir. Serbest
bolgelerin dijitallesme ve yesil yatirimlarla birlestirilmesi, istthdam agisindan daha
onemli bir uzun vadeli etki gelistirilmesinde 6nemli bir rol oynamaktadir. Bir bagka
bulgu, HP filtresi ile oOlglilen yapisal issizlik modellerinin, politikalarin

olusturulmasinda esas olarak uygulanabilir oldugunu gostermektedir.
Sonug¢ olarak, Tiirkiye'deki serbest bdlgeler, stratejik ticaret ve beseri sermaye

yatirimlariyla desteklendikleri takdirde yapisal issizligin azaltilmasinda onemli bir

rol oynama potansiyeline sahiptir.
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