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INTERNATIONALIZATION OF SMES: DO BOARD
CHARACTERISTICS MATTER?”

KOBI’lerin Uluslararasilasmalari: Yonetim Kurulunun Etkileri

Seda BILYAY-ERDOGAN™, Merve Gizem CEVHEROGLU ACAR™ &
irem OZKAN BIRGOREN"

Abstract
All around the globe, SMEs constitute the backbones of the countries' economies, with their
contribution to a very high level of employment and enterprises, as well as GDP creation.

Keywords: Despite their significance in their economies, SMEs' engagement in export activities is
SME, limited, which could be enhanced with better corporate governance initiatives. The purpose of
Internationali- this study is to examine the association between one of the main components of corporate
zation, Board of  governance, i.e., board of directors (BOD), and SME internationalization. We apply stratified
Directors sampling by city, size, and sector to fairly reflect the SME population in Turkey, collecting

data from 469 SMEs. To quantify the board characteristics, we construct a board index,
JEL Codes: composed of seven board-related variables. Then, we estimate cross-sectional regressions

G30, G34,G39  including firm-specific control variables and legal and industry dummies. Our findings show
that the board index is strongly and positively associated with SME internationalization,
implying SMEs can reach higher internationalization levels by fostering a more attentive
approach toward the composition and functioning of their BODs. By focusing on the
individual board characteristics, SMEs are likely to enhance their BODs’ monitoring and
controlling functions in addition to their resource-acquiring functions, ultimately leading to
higher internationalization levels.

Oz
Diinyanin her yerinde, KOBI’ler, yarattiklar1 yiiksek istihdam, isletme sayis1 ve GSYIH ile
bulunduklar1 iilkelerin ekonomisinin omurgasini olustururlar. Ulke ekonomilerindeki

Anahtar onemlerine ragmen, KOBI’lerin ihracat faaliyetlerine katilimlari sinirli kalmakta, bu durumun
Kelimeler: ise daha iyi uygulanmis kurumsal yonetim girisimleri ile artirilabilecegi diistiniilmektedir. Bu
KOB]I, galismanin amaci en énemli kurumsal yonetim bilesenlerinden biri olan ydnetim kurulu ile

Uluslararasilasma, uluslararasilagmalari arasindaki iliskinin incelenmesidir. Bu cercevede, analizde kullanilacak
Yonetim Kurulu  olan &rneklemdeki dagilimimn Tiirkiye genelindeki KOBI’leri adil bir sekilde yansitabilmesi
icin; sehir, biiyiikliik ve sektdr bazinda tabakali rneklem yontemi ile toplam 469 KOBI’den
JEL Kodlar: veri toplanmistir. Ote yandan, yénetim kurulu 6zelliklerini dlgmek igin ydnetim kurulu ile
G30, G34,G39  ilgili yedi degiskenden olusan bir ydnetim kurulu endeksi olusturulmustur. Analizler ise firma
ozelindeki kontrol degiskenleri, yasal durum ve sektor kukla degiskenlerinin da dahil edilmesi
ile birlikte yatay kesit regresyonlari seklinde yapilmaktadir. Bulgularimiz yonetim kurulu
endeksinin KOBI’lerin uluslararasilasmastyla giiclii ve pozitif bir iliski icinde oldugunu
gdstermektedir. Buna gore KOBI’lerin yonetim kurulu 6zellikleri ve isleyisine yonelik olarak
daha dikkatli bir yaklagim tesvik edilerek daha yiiksek uluslararasilasma seviyelerine
ulagmanin miimkiin olabilecegi gosterilmektedir. Yonetim kurulu dzelliklerine odaklanarak,
KOBI’ler yénetim kurullarinin kaynak bulma gorevlerinin yani sira izleme ve kontrol etme
islevlerini de gelistirerek, daha yiiksek uluslararasilagma seviyelerini yakalayabileceklerdir.

* This study is supported by The Scientific and Technological Research Council of Tiirkiye (TUBITAK)
Grant Number 121K018.

™ Assist. Prof., Kadir Has University, Faculty of Economics, Tiirkiye, seda.erdogan@khas.edu.tr,
ORCID: 0000-0001-6701-4448

"™ Post-doctorate researcher, Kadir Has University, Faculty of Economics, Tiirkiye,
mgcevheroglu@gmail.com, ORCID: 0000-0002-8178-6820

“**  Ph.D. Candidate, Kadir Has University, Faculty of Economics, Tiirkiye,
iremozkan.birgoren@stu.khas.edu.tr, ORCID: 0000-0001-6849-1043

Received Date (Makale Gelis Tarihi): 01.09.2023  Accepted Date (Makale Kabul Tarihi): 17.12.2023
This article is licensed under Creative Commons Attribution 4.0 International License. @ ®

597


https://doi.org/10.30784/epfad.1353980
mailto:seda.erdogan@khas.edu.tr
mailto:mgcevheroglu@gmail.com
mailto:iremozkan.birgoren@stu.khas.edu.tr
https://creativecommons.org/licenses/by/4.0/

S. Bilyay-Erdogan, M.G. Cevheroglu Acar & I. Ozkan Birgdren, “Internationalization of SMEs: Do
Board Characteristics Matter?”

1. Introduction

Internationalization refers to organizations’ entering foreign markets via their services
and products (Chandra et al., 2020). Internationalization has a significant role in companies'
growth processes and in maintaining their global position and connections (Lu and Beamish,
2006). Entering a new market environment constitutes an important strategic choice and offers
businesses a vital opportunity that brings and develops a core competency (Lu and Beamish,
2001; Korsakiené and Tvaronavi¢ien¢, 2012; Singh and Gaur, 2013; Chandra et al., 2020;),
which helps gain a competitive advantage over their domestic competitors (Aksoy et al., 2023).
Moreover, internationalization provides a vital value creation for the marketplaces (Bauweraerts
et al., 2019; Buzavaité and Korsakiené, 2022). Thus, internationalization activities become
prominent for firms that pursue growth, such as SMEs (Lifian et al., 2020). Furthermore, the
internationalization of SMEs is vital for the growth strategies of developing countries (Chandra
et al., 2020), including Turkey.

SMEs constitute the backbones of the countries’ economies, with a high level of
employment and GDP creation and the number of enterprises all around the globe (Dabi¢ et al.,
2020). The OECD report on “SME and Entrepreneurship Outlook (2019)” states that SMEs
constitute 99 percent of all firms, two-thirds of employment, and more than half of the added-
value creation in OECD economies. In Turkey, SMEs constitute almost 75 percent of the
employment, 55 percent of the total value-added creation, and more than 55 percent of the
export activities as of 2017 (OECD, 2019). Notwithstanding this, SMES' engagement in export
activities is only between 5 percent to 40 percent for firms in OECD countries (OECD, 2019).
Even though SMEs generally realize lower exports, internationalization opportunities are crucial
for SMEs to maintain firm growth and competitive advantage (Andersson et al., 2004; Aksoy et
al., 2023).

While the vital role of country conditions in internationalization is acknowledged in the
literature (Ensari and Karabay, 2014; Francioni et al., 2016), some SMEs have notably better
internationalization success than their local competitors, highlighting the importance of firm-
specific factors that play a role in internationalization (Ensari and Karabay, 2014). Among other
factors, the board of directors is one of the determinants of the success of the international
strategy (Calabro et al., 2013). Boards' human capital, a pool of managerial capability and
technical know-how, is positively associated with firms' internationalization performance
(Barroso et al., 2011; Rivas, 2012). The professional abilities of the board members are directly
related to board capital, including resource provision, managerial competence, and usage of
technical skills, which constitute a vital element in strategic decision-making and operations
such as engagement in internationalization activities (Buzavaité and Korsakien¢, 2022). BODs’
control and monitoring functions become extremely critical during internationalization
expansion due to the increasing need for information processing and strategic decision-making
(Purkayastha et al., 2021). Hence, BOD plays a crucial role in tackling the unique challenges
SMEs face in their internationalization processes due to their locality and smallness. Moreover,
BOD mitigates the growing agency conflicts as they enter new markets.

Based on the above arguments, there is a need for a deep inquiry and examination to
understand how different board characteristics relate to SMEs' internationalization. This study
attempts to fill this gap and examines the relationship between internationalization and board
characteristics for SMEs. Primarily, we build a board index including seven essential board
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features: Board of Directors Presence (BOD), Board of Directors Size, Annual Board Meeting,
CEO & Chairman Non-Duality, Independent Board Member, Non-Family Board Chairman, and
Non-Family Board Members. Second, we investigate the association between
internationalization and not only the board index but also the individual components of the
board index. Moreover, we comprehensively address internationalization by employing three
proxies: the export dummy, export percentage, and engagement with foreign cooperations. Our
results indicate a strong and positive association between the board index and the
internationalization of SMEs. Among the seven items within the index, BOD, BOD size,
independent board members, and non-family board members are associated with SME
internationalization in a stronger and more robust manner.

Our study makes significant contributions to the existing literature. Primarily, our paper
examines the association between a predominant component of corporate governance, i.e., the
board of directors, and the internationalization of Turkish SMEs. To the best of our knowledge,
this study is the first one to examine the linkage between a board index, and internationalization
for Turkish SMEs. To this end, we employ primary data hand-collected with a survey, which
provides empirical evidence and important insights for SMEs in Turkey, one of the primary
emerging market environments. Based on this primary data, we attempt to construct a board
index for SMEs in our sample, trying to assess diverse facets of the board's composition. This
board index constructed for Turkish SMEs is composed of seven different board features, which
constitutes another very significant contribution of our study. Moreover, our study also has
some theoretical contributions. Several theories provide different perspectives on the functions
of the BOD. While resource-based theory highlights that a well-constructed BOD provides a
competitive advantage for firms and an essential source of competence to deal with the
complexity of international markets; resource dependency theory highlights the crucial role of
BODs in managing external dependencies, and the agency theory underlines the importance of
the monitoring and controlling functions of BOD. Hence, our study contributes to the literature
on SME internationalization by analyzing the board of directors and its different features,
explaining this association with different theories, including resource-based, resource-
dependency, and agency theories.

The rest of the study is organized as follows: The second section presents the theoretical
background and elaborates on the elements of the board index, including the relevant literature.
The third section defines data and variables. The fourth section presents the methodology. We
present and discuss our findings in the fifth section. Finally, we conclude the paper by
evaluating our contribution to the literature and research implications.

2. Theoretical Background and Literature Review
2.1. Theoretical Background

Resource-Based Theory (RBT), Resource-Dependency Theory (RDT), and agency theory
are among the primary theories that offer insightful arguments regarding the relationship
between board characteristics and the internationalization activities of SMEs. According to
Barney (1991) and Penrose (1995), RBT posits that a firm's competitive advantage stems from
its unique and valuable resources and the integration of these resources in unique ways that
competitors find difficult to replicate. These resources are not limited to tangible assets such as
technology and capital but intangible assets, such as knowledge, expertise, and networks. A
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well-structured BOD, comprising individuals with diverse knowledge, skills, and networks, is
considered a critical asset for achieving a sustainable competitive advantage (Marcus, 2008).
Therefore, according to RBT, BOD is an essential source of competence to deal with the
complexity of the international markets (Barroso et al., 2011). On the other hand, Resource
Dependency Theory (RDT), as articulated by Pfeffer and Salancik (1978), argues that
organizations are influenced and shaped by their external environment, particularly their need to
secure critical resources for survival and success. Within the framework of RDT, the primary
role of the BOD is to act as a linkage to the environment, playing a crucial role in managing
external dependencies (Pfeffer and Salancik, 1978). Thus, through the lens of RDT, the
composition of BOD is one of the key determinants of international performance, influencing its
capacity to mitigate risks in new markets and discover new and effective tools for their
management (Rivas, 2012; Spadafora et al., 2022; Nam et al., 2018).

On the other hand, examining the internationalization process through the lens of agency
theory sheds light on agency issues inherent in the dynamics of internationalization. Agency
theory, in essence, focuses on the relationship between principals (owners/shareholders) and
agents (managers) and explores the challenges arising from divergent interests and information
asymmetry. For example, managers may sacrifice profitable business opportunities in foreign
markets because of their risk aversion or local bias, which eventually hampers the firm's
internationalization process (Lien et al., 2005). Excessive avoidance of non-local opportunities
is significantly higher when the manager is from the family (Banalieva and Eddleston, 2011;
Del Bosco and Bettinelli, 2020), as is the case for most SMEs in Turkey. Furthermore,
internationalization increases transaction complexity, changes the way managers process
information (Hoskisson et al., 2002), and increases uncertainty in managers' actions (Sanders
and Carpenter, 1998), all of which increases the information asymmetry between principal and
agent (Lien et al., 2005). In this context, BOD's control and monitoring roles stand out as one of
the main mechanisms for minimizing internationalization-related agency costs and maximizing
internationalization performance.

2.2 Board Features and Internationalization

There are divergent perspectives on the role of the board of directors in shaping the
internationalization strategies of SMEs. On the one hand, the board of directors is perceived as a
strategic channel in SMEs’ internationalization decision-making processes (Nisuls et al., 2010;
Buzavaité and Korsakieng, 2022). In line with this, Aksoy et al. (2023) find that larger firms
with diverse boards of directors tend to be more involved in internationalization and export
activities, highlighting the importance of board members’ human capital and resource provision
capabilities. Other studies also empirically report a positive association between the
internationalization of SMEs and boards’ strategic involvement through technical knowledge
and skills (Calabro et al., 2009, 2013; Buzavaité and Korsakiené, 2022).

On the other hand, some studies suggest that boards in family SMEs are less important
due to the integrated nature of formal and informal governance mechanisms and the occupation
of management positions by trusted family members (Gnan et al., 2015). For example, family
SMEs tend to have family councils as substitutes for the board of directors (Calabro et al.,
2016). Moreover, board members may have different views on strategic decision-making
(Calabro and Mussolino, 2013), especially when the owner’s family has high ownership and
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wide influence. Notwithstanding these opposing views, the board remains crucial to the
internationalization performance of SMEs, with its resource provision function and its ability to
facilitate risk-taking strategies through the diverse expertise of its members (Arregle et al.,
2012).

Board size is a fundamental feature that plays a defining role in shaping the effectiveness
and performance of boards in SMEs. Some studies argue that larger boards may lead to conflicts
in decision-making and communication processes, decreasing effectiveness and performance
(John and Senbet, 1998; Vafeas, 1999; Dehaene et al., 2001). However, most SMEs tend to
have relatively smaller boards of directors, which typically contain too few members to generate
significant conflicts (Calabro et al., 2013). Besides, llhan Nas and Kalaycioglu (2016) argue that
internationalization requires risk-taking behaviors, which are more likely to be exhibited with a
larger board size. Empirical studies also support the idea that larger boards might enhance
export intensity and overall performance (Calabro et al., 2013; Lukason and Vissak, 2020), a
trend observed in Turkey as well (Ilhan Nas and Kalaycioglu, 2016). As larger boards are
expected to bring more know-how, experience, network, and resources to the firm, they have
more competitive advantage, resulting in better management of resources, reducing external
dependencies, and ultimately improving monitoring and control functions; all of which support
the resource-based, resource dependency and agency theories.

Annual board meetings are another crucial feature of boards, serving as one of the
indicators of the board’s effectiveness and level of activeness (Al-Najjar, 2015). Regularly held
annual board meetings constitute a powerful mechanism to promote internationalization
activities (Sciascia et al., 2013). Annual board meetings help the dissemination of board
members’ business skills and technical knowledge (Zattoni et al., 2015; Buzavaité¢ and
Korsakiené, 2022). Furthermore, board meetings allow board members to interact better and
understand each other (Uzzi, 1996; 1997). Pongelli et al. (2023) find that family-owned SMEs
are less internationalized if they have a family CEO but do not have enough board meetings or
non-family members on their boards. Furthermore, Sciascia et al. (2013) control the board
activism through the number of board meetings in a year and perceived board effectiveness by
measuring the perception of the board’s influence on the success of the SMEs, both of which
they find to be positively associated with internationalization. With a higher number of board
meetings, board members’ business skills and know-how are expected to spread across the
board and ultimately across the SME, enhancing SMEs’ resources, consistent with the resource-
based theory.

Another critical concern for the well-functioning of boards pertains to the successful
implementation of the monitoring and controlling functions, in line with the agency theory.
SMEs can enhance their monitoring and controlling functions in several ways, such as assigning
different individuals for the CEO and chairman positions, including independent board
members, assigning non-family board members and non-family chairman. A high concentration
of power in a single individual can potentially undermine the board’s ability to perform its
monitoring and controlling functions, which ultimately benefits the managers of the firms rather
than the shareholders (Datta et al., 2009). As a result, one of the indicators of a boards’ effective
monitoring function is the separation of CEO and board chairman. The empirical evidence for
the association between CEO duality and internationalization performance is inconclusive. For
example, Ilhan Nas and Kalaycioglu (2016) demonstrate that when the CEO and the chairman
are the same person, firms’ export performance improves in Turkey. However, Bauweraerts et
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al. (2019) indicate that when the same person occupies CEO and chairperson positions, there is
a negative influence on the exports. Furthermore, Hsu et al. (2013) find that internationalization
and firm performance relations become weaker when the CEO and chairman are the same
individuals in SMEs.

Independent board members constitute another indicator for effective monitoring of the
board, supporting the agency theory. Calabro and Mussolino (2013) emphasize that maintaining
independence in boards’ activities and decisions is a crucial formal governance mechanism that
ensures trust and strong relationships among board members. Moreover, there is a positive
association between the presence of independent directors and export intensity in SMEs
(Calabro and Mussolino, 2013) and higher levels of export in private firms (Lu et al., 2009;
Herrera-Echeverri et al., 2016).

On the other hand, limited family involvement signals better monitoring and control
functions in SMEs. Internationalization strategies of family firms differ according to the level of
owner-family involvement in decision-making processes and the ratio of independent members
on boards (Arregle et al., 2012, 2017; Pukall and Calabro, 2014; Merino et al., 2015). When
there is a strong owner-family influence on management, ownership structure, and boards, firms
tend to remain in their local market environment (Mitter et al., 2014). The presence of owner-
family members on boards constitutes a burden for the internationalization of family businesses
(Debellis et al., 2023). Even if family firms are engaged in internationalization, they prefer to
expand their businesses within the same geographic region as their home country due to the
concern of losing control in unknown marketplaces and environments (Arregle et al., 2017). In
line with this, non-family board members positively influence internationalization (Calabro et
al., 2009; Ilhan Nas and Kalaycioglu, 2016).

In addition, when family members take on leadership positions, the tendency to export is
reduced even further. For example, non-family leaders are reported to be more effective in
developing and implementing an internationalization strategy than when family members
occupy senior positions such as CEO, president, or vice president (Banalieva and Eddleston,
2011). Family members in senior positions affect corporate, cultural, and psychological distance
perceptions in companies' internationalization strategies due to their authority (Del Bosco and
Bettinelli, 2020). More specifically, when high cultural and institutional differences exist
between the local and international market environments, non-family leaders prefer to divide the
costs and risks with business partners. At the same time, the family CEO or chairman tends to
protect ownership of foreign business operations and investments (Del Bosco and Bettinelli,
2020). Hence, family firms' export activities and internationalization engagement significantly
decrease in the presence of a founder CEO and high family ownership (Yang et al., 2020).

In short, the presence of the board plays a multifaceted role in helping companies,
offering invaluable contributions to their internationalization efforts. Beyond their essential
monitoring and control functions, boards provide strategic guidance, facilitate resource
acquisition, and support the effective management of international strategies. Hence, the board
serves through counseling, advising, and establishing required local and international contacts
for SMEs (Nisuls et al., 2010). A larger board is more likely to consist of diverse and highly
skilled members, which is essential for SMEs to compensate for the potential gaps in skills,
resources, or experiences during the internationalization process (Calabro et al.,, 2013).
Especially in family firms, without diverse board members with various skills and knowledge,
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the boards may not be able to control the decisions of the owner-family members and advise
them (Calabro et al., 2013). A higher number of board meetings leads to a more profound
business strategy evaluation, access to better business insights, constructive challenge to the
owner-family driven decisions maintenance of good relations among members (Pongelli et al.,
2023). When the board chairman is different than the CEO, the board’s monitoring and
controlling performance is enhanced. Independent board members, not only contribute to
efficient monitoring and controlling but also play a crucial role in supporting firms’ export
strategies by granting access to a wide range of resources, information, and network connections
(Nisuls et al., 2010; Aksoy et al., 2023). Finally, considering that firms controlled by the owner-
family are statistically less engaged in internationalization activities (Fernandez and Nieto,
2005; Arregle et al., 2017), reducing family influence within the board of directors may
potentially lead to an increase in internationalization.

Based on the above rationale, we predict the overall board index and the individual board
elements to have a positive association with SME internationalization. Therefore, we construct
our hypotheses as follows:

Hi. A higher level of the board index is positively associated with SMES'
internationalization.

H.. Each board element is positively associated with SMEs’ internationalization.

3. Data and Variables

In this study, we employ first-hand data collected through the survey we conducted in
2021%. We identify our survey questions after completing the following procedures, (i) an
extensive literature review on BOD, (ii) a focus group with three CEOs of SMEs and three
academics, and (iii) expert opinions from a former bank manager and certified public
accountant. Primarily, we conduct a pilot study collecting data from 43 SMEs. Based on the
feedback we receive during the pilot study and the preliminary analysis of the pilot data, we
finalize the survey questions. The final version of the survey was administered by a professional
survey company, which accelerated the data collection process and increased the response rate.
Since our survey covers questions about SMEs’ financial aspects and BODs, we made it
necessary that the questions are answered either by the SMEs’ general managers or a person
from senior management.

To determine the appropriate sample size for our study, we refer to Cochran's (1963)
formula, designed for large populations (Israel, 1992). We increase the sample size addressed by
this formula by more than 10%. This adjustment accounts for potential data loss due to
incomplete or inaccurate survey responses, guaranteeing a 95% confidence level with a margin
of error of less than £5% (Israel, 1992). Our final sample size is 469, achieved after excluding
responses with incomplete or incoherent data, effectively representing the extensive population
of 3.22 million SMEs in Turkey as of 2019. We apply stratified sampling to ensure that our
sample accurately represents the broader population, accounting for industry, business size, and
geographical factors such as city. This strategic sampling approach allows us to include SMEs
from ten major cities in Turkey and five predominant industry sectors, aligning with their
proportional presence in the population. Besides, the inclusion of micro, small, and medium-

1 The ethics approval for conducting this survey is obtained on June 6, 2021, from the Kadir Has
University Ethics Committee (No: E-17446481-050.06.04-7652).
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sized SMEs in the sample is carefully balanced by their respective percentages in the
population.

The Appendix presents the sample distribution across industry type and size, cities, and
legal status. The study's sample includes five primary industries in which SMEs operate
intensively in Turkey. As can be depicted from Table A1, in our sample, the biggest portion of
SMEs operate in the wholesale and retail trade sector (44.35%), similar to the population of
SMEs in Turkey. Moreover, Table A2 presents the distribution of SMEs across ten cities in
Turkey (Panel A) and the distribution of SMEs included in the sample from these cities (Panel
B). These ten cities have the highest SME population in Turkey. Istanbul, Ankara, and Izmir
occupy the highest shares in the sample, with portions of 36.4%, 16%, and 10%, respectively.
Moreover, Table A3 shows the distribution of SMEs in our sample according to their legal
status. Almost 58% of SMEs in our sample have been incorporated as a limited company,
whereas 23% have been established as a single proprietorship and 16% have been established as
a corporation.

Table 1 (Panels A, B, and C) presents the definitions and the descriptive statistics for the
variables (i.e., internationalization variables, board index, and control variables, respectively)
employed in the analysis.

Table 1. Definitions and Descriptive Statistics of Variables

Panel A. Internationalization Description Obs Mean Median Min Max

Ratio of export sales to 469 023 029 0 1

Export percentage total sales

1 if the firm exports in

2021, 0 otherwise 469 050 050 0 1

Export dummy

1 if the SME has any

Foreign cooperation engagement with foreign 466  0.23 0.42 0 1
cooperations, 0 otherwise

Cronbach’s Alpha 0.63

Panel B. Board Index and Board Elements

Board index 469 1.53 2.09 0 6

BOD 1 if SME has a "Board of 469 037 0.48 0 1

Directors", 0 otherwise

1 if BOD size is larger
BOD size than the median of sample 465  0.18 0.39 0 1
(median = 4), 0 otherwise

1 if number of board
Annual Board Meeting meetings in a year is 457  0.20 0.40 0 1
higher than 3, 0 otherwise

1 if CEO and the board
chairman are different 469  0.09 0.28 0 1
individuals, O otherwise

CEO & Board Chairman non-
Duality

1 if there is at least one
Independent Board Member independent board 464 0.15 0.36 0 1
member, 0 otherwise

1 if the board chairman is
Non-family Board Chairman independent from the 451 0.25 0.43 0 1
owner family, 0 otherwise

1 if there is at least one
Non-family Board Members board member outside the 458  0.31 0.46 0 1
owner family, 0 otherwise

Cronbach’s Alpha 0.87
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Table 1. Continued

Panel C. Control Variables

Natural log of the total

Size assets 342 16.12 1.96 12.04 20.57
Natural log of (1 +

Age number of years since 469 2.62 0.58 0.69 3.74
the start of operations)
Industry dummies for

Industry five main industries* 469
Legal status dummies

Legal for three main legal 450

forms**

Note: This table shows definitions and summary statistics for the variables employed in the analysis.
*Industry dummies used for the five main industries included in the sample: (i) manufacturing, (ii)
wholesale and retail trade; repair of motor vehicles and motor land vehicles, (iii) construction, (iv)
agriculture, forestry, and fishery, (v) transportation and storage, (vi) tourism - accommodation and food
service operations.

**|_egal status dummies used in the sample: single proprietorship, limited partnership, corporation

Table 1 - Panel B shows the summary statistics of the board index and individual board
elements. The board index consists of the sum of the board elements, each of which is a dummy
variable. The Cronbach’s alpha for the board index is 0.87, showing that the elements measure
the coherent underlying concepts. Table 1 - Panel C indicates the descriptive statistics of firm-
specific control variables potentially associated with SMESs' internationalization. For example,
the internationalization performance of firms is a matter of their size and age. Larger firms'
resource availability helps them be more effectively involved in international operations
(Miesenbock, 1988). Besides, some studies suggest that older firms have more experience and
access to resources to overcome the uncertainties of internationalization (Sirmon et al., 2011).
We measure SME size by In (total asset) and age by In (1+ number of years since the start of
operations). Besides, the industry? in which SMEs operate (D’ Angelo and Buck, 2013) and their
legal status® may have a role in their level of internationalization.

Table 2 shows the correlations among the main variables. All three internationalization
proxies are significantly and positively related. While export dummy and export percentage are
highly correlated, as expected, foreign cooperation has lower correlation coefficients. The board
index has a significant and positive correlation coefficient for all internationalization proxies,
implying that better board characteristics are associated with higher international activity. Board
index is also positively related to both size and age, the former being more pronounced. This
shows that the larger and older firms are more likely to have sounder board properties. Besides,
as expected, size and age have positive correlation coefficients with internationalization proxies,
confirming that higher internationalization is linked with larger and older age.

2 We control five industries: i) Manufacturing, (ii) Wholesale and Retail Trade; Repair of Motor Vehicles
and Motor Land Vehicles, (iii) Construction, (iv) Agriculture, Forestry and Fishery, (v) Transportation
and Storage, (vi) Tourism - Accommodation and Food Service Operations.

3 We control three forms of legal status: i) single proprietorship, (ii) limited partnership, (iii) Corporation
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Table 2. Correlation among Variables

Export Export Foreign Board

Percentage = Dummy  Cooperation Index Size Age
1.00

Export percentage
0.78***

Export dummy (0.00) 1.00

) ) 0.13*** 0.26***
Foreign Cooperation (0.00) (0.00) 1.00
) 0.16*** 0.33*** 0.33***

Board index (0.00) (0.00) (0.00) 1.00

Size 0.34%** 0.38*** 0.30%** 0.32%** 1.00
(0.00) (0.00) (0.00) (0.00) '

Age 0.09** 0.20%** 0.14%** 0.08***  (.21*** 1.00

g (0.05) (0.00) (0.00) (0.00) (0.00) '

Note: This table contains Pearson correlation coefficients for the variables employed in analysis. p-
values are in parentheses. *** ** and * denote 1%, 5%, and 10% significance levels, respectively.

Table 3 indicates the correlation coefficients of the board index and board elements with
each other. The board index has a high correlation coefficient for each board element ranging
from 0.49 (CEO & Chairman non-Duality) to 0.95 (BOD). The individual board elements
mostly have a moderate to high correlation with each other, although independent board
member and CEO & Chairman non-Duality has comparably lower correlation coefficient.

Table 3. Correlation among Board Elements

Annual CEO & Non-  Non-
?r?ggg BOD BS(;GD Board BC non- Lr;?ﬁp;& Family Family
Meeting  Duality BC BM
Board Index 1
0.95%**
BOD (0.00) 1
. 0.71%**  (.63***
BOD Size (0.00) (0.00) 1
Annual Board 0.73*** 0.68*** (.49*** 1
Meeting (0.00) (0.00) (0.00)
CEO & BC 0.49***  0.40*** (0.29***  (.50*** 1
non- Duality (0.00) (0.00) (0.00) (0.00)

0.59***  0.55*** (0.34***  0.19***  0.22***

Independent BM "y 00y (0.00)  (0.00)  (0.00)  (0.00) 1
Nomfamilvge 0837 Q79U 0Eeee QAL 01ge  03geer
y (0.00)  (0.00) (0.00)  (0.00)  (0.00)  (0.00)
Nonfamily BM 0937 OOLFT 0SBRS 057 03LR 0S5Roe 0.88e

(0.00)  (0.00) (0.00)  (0.00)  (0.00)  (0.00)  (0.00)

Note: This table contains Pearson correlation coefficients for the board index and the board elements. p-
values are in parentheses. ***, ** and * denote 1%, 5%, and 10% significance levels, respectively. BM
stands for board member, and BC stands for board chairman.

4. Methodology

As we aim to explore how board quality relates to the level of internationalization, our
dependent variable is internationalization, and our independent variable is the board index. We
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also include firm-specific control variables, i.e., firm size and age, and legal and industry
dummies. Therefore, the general form of our model is as follows:

Internationalization; = a + 1 (Board Index); + [,Size; + [3Age + )
BsLegal; +BsIndustry; + €

We also investigate the individual relationship of each board element with
internationalization. Therefore, we also test the following general model where we put
individual board elements one by one:

Internationalization; = a + f;(Board Element),, + [,Size; + [3Age + @)
BsLegal; +fsIndustry; + &

where Board Element,corresponds to individual board element n in the board index, n being
one of the following: Board of Directors, Board size, Annual Board Meeting, CEO and
Chairman Non-Duality, Independent Board Member, Non-Family Board Chairman, Non-
Family Board Members. Since each board element is important and each may have an
individual and different association with internationalization, we want to analyze these elements
one by one. The correlations between BOD, BOD Size, annual board meetings, independent
board members, non-family board chairman, and non-family board members are high (higher
than 60%). Hence, to ensure that our findings do not suffer from issues that could be born from
multicollinearity, we insert each board element separately into the estimations.

The method we apply to test the general models specified above is determined by the
variable type of the proxy assigned for internationalization. When export percentage, a
continuous variable, is assigned for measuring the level of internationalization, we use OLS
regression. Our two other internationalization proxies (export dummy, foreign cooperation) are
binary variables that take values of 0 or 1. When such variables enter the model as dependent
variables, the most appropriate method to be applied is logistic regression, also known as logit
regression (Hair et al., 2018). Logistic regression is a special form of regression where the
binary dependent variable is expressed as probability based on the values of independent
variables, and the maximum likelihood procedure is used for estimation. It has some important
advantages over other methods, such as discriminant analysis, which can also be used when the
dependent variable is categorical. For example, categorical independent variables, which are
industry type and legal form in our case, can be included in the logistic regression model.
Logistic regression also has robust estimation properties when normality and heteroscedasticity
assumptions are not satisfactorily met. Besides, the interpretation of logistic regression is
identical to OLS regression, making it preferable even when all assumptions are met. For
instance, the pseudo-R-square of logistic regression, which indicates goodness of fit, is between
0 and 1, and is interpreted similarly to the R-square reported in OLS. In addition, the logistic
transformation of odds* enables matching the coefficients' signs with the relationship's direction.
Therefore, the independent variables with positive (negative) logit coefficients increase
(decrease) the probability of exporting or engaging in foreign cooperation, depending on the
internationalization proxy used in the model. Although it is also possible to interpret the
direction of the relationship over the odds as they are e2°9% (odds>1, positive, odds<1 negative,
odds=1, no association), this is a more indirect and less preferred method for determining the

4 Odds are defined as the relative frequency of events, expressed as Odds; = P; = (1 — P;) where Pi is
the probability of event i.
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direction of the relation. On the other hand, the logit coefficient is difficult to interpret in terms
of magnitude because of its logarithmic transformation. Hair et al. (2018) note that an easier
approach to interpreting the magnitude in logistic regression is to calculate the percentage
change in odds as (Exponentiated coefficient — 1) * 100. Therefore, we report both logit and
exponentiated coefficients (odds).

5. Results

Table 4 presents the regression results specified in equation (1). The board index is
significantly and positively associated with all the internationalization proxies, supporting our
first hypothesis that a higher level of the board index is related to improved SME
internationalization. In the first model, which is an OLS regression, the board index coefficient
is 0.025. This finding implies that other things held constant, a unit shift in the board index is
associated with a 2.5% increase in the average export percentage.

Table 4. Main Model

1) ) ©)
Export Percentage Export Dummy Foreign Cooperation
Logit Odds Logit Odds
Board Index 0.025*** 0.294*** 1.342%** 0.219*** 1.245%**
(0.007) (0.071) (0.095) (0.078) (0.097)
Size 0.031*** 0.352*** 1.422%** 0.284*** 1.328***
(0.009) (0.077 (0.11) (0.093) (0.124)
Age 0.084*** 0.912%** 2.49%*** 0.611* 1.842*
(0.021) (0.27) (0.673) (0.314) (0.579)
Constant -0.593*** -8.967*** 0.000***  -8.355***  (0.000***
-0.138 -1.495 0.000 -1.679 0.000
Industry Fixed Effect Yes Yes Yes
Legal Fixed Effect Yes Yes Yes
Observations 331 330 330
(Pseudo) R square 0.249 0.246 0.244

Note: This table contains the regression results of models expressed in Equation 1. The independent
variable is the board index. The dependent variables are export percentage, export dummy, and foreign
cooperation in Columns 1-3, respectively. Firm size and age are the control variables in all estimations.
Industry and legal status dummies are included. Robust standard errors are displayed in parentheses. ***,
** and * denote 1%, 5%, and 10% significance levels, respectively. R square reported for OLS (Column
1), Pseudo R square reported for logistic regression (Column 2 and Column 3). Odds are exponentiated

coefficients, e-08it

The second and third models are logistics regressions, with binary dependent variables.
Logit coefficients facilitate the interpretation of the direction of the relationship, and odds ease
the interpretation of magnitudes. The board index has a positive and significant logit coefficient
in the second and third models. This finding implies that the board index is positively related to
both the export and foreign cooperation dummy. One unit change in the board index increases
the odds of being an exporter over being a non-exporter by (1.342 — 1) *100 = 34.2%. Similarly,
one unit change in the board index increases the odds of engaging in foreign cooperation over
not engaging by (1.245-1) *100 = 24.5%. Our findings indicate that SMEs that show a more
attentive attitude towards the board of directors are more advanced in internationalization,
which is in line with the previous studies (Buzavaité and Korsakiené¢, 2022; Calabro et al., 2009;
2013; Nisuls et al., 2010). While the presence of BOD is a vital factor in itself, a more
independent (Fernandez and Nieto, 2005; Banalieva and Eddleston, 2011; Calabro and

———————
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Mussolino, 2013; Pukall and Calabro, 2014; Merino et al., 2015; Arregle et al., 2017,
Bauweraerts et al., 2019; Yang et al., 2020), more representative (Arregle et al., 2012; Calabro
et al., 2013; llhan Nas and Kalaycioglu, 2016; Aksoy et al., 2023), and more active board
(Sciascia et al., 2013; Pongelli et al., 2023) is an important indicator of strong corporate
governance and plays a facilitating role in operating and maintaining international markets.

Within the control variables, size is positively related to SME internationalization, which
is consistent with the previous literature showing that larger firms have enhanced
internationalization performance (Bloodgood et al., 1996; Verwaal and Donkers, 2002;
Dhanaraj and Beamish, 2003; Manolova et al., 2010; D’Angelo and Buck, 2013; Ruzzier and
Ruzzier, 2015). Age also has positive coefficients on internationalization, supporting the
previous observation that older companies are more likely to have higher internationalization
levels (Brouthers and Nakos, 2005; Majocchi et al., 2005).

In addition to providing evidence of a positive and significant relationship between the
board index and internationalization, we also aim to examine the association between the
individual board elements and internationalization. Tables 5-7 display the findings for the three
different proxies of internationalization: i.e., export percentage, export dummy, and foreign
cooperations. When the internationalization proxy is the export percentage (Table 5), all board
elements, except for Non-Family Board Chairman, have significant and positive coefficients,
indicating that the board elements individually have positive relevance with the export
percentage of SMEs. BOD, BOD size, and CEO & chairman non-duality have comparably
larger effect sizes, implying a higher association with export percentage.

Table 5. Board Elements — Export Percentage

1) 2) 3) 4) ®) (6) (7
Export Export  Export Export Export  Export  Export
% % % % % % %
0.11***
BOD (0.031)
. 0.166***
BOD Size (0.039)
. 0.072**
Annual Board Meeting (0.033)
CEO & BC non- 0.102**
Duality (0.046)
0.079**
Independent BM (0.038)

. 0.046
Non-family BC (0.033)

. 0.064**
Non-family BM (0.031)
Constant -0.581*** -0.64*** -0.616*** -0.622*** -0.608*** -0.639*** -0.665***

(0.138) (0.135)  (0.143) (0.142) (0.138)  (0.139)  (0.137)
Control Variables Yes Yes Yes Yes Yes Yes Yes
Observations 331 330 329 331 326 315 323
R-squared 0.251 0.279 0.224 0.225 0.219 0.243 0.247

Note: This table contains the regression results of the models expressed in Equation 2. Seven different
board elements are the independent variables, inserted into the equation one by one. The dependent
variable is the export percentage, and the control variables are firm size and age in all estimations.
Industry and legal status dummies are included. Robust standard errors are displayed in parentheses. ***,
** and * denote 1%, 5%, and 10% significance levels, respectively. R-square reported for the OLS
estimations. BM stands for board member, and BC stands for board chairman.
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On the other hand, Table 6 shows the case when an export dummy is employed for the
internationalization proxy. Turkish SMEs, which have BOD, larger BOD size, independent
board members, non-family chairman, and non-family board members, are likely to export, as
evidenced by these board elements’ significant and positive logit coefficients. BOD, BOD size,
and independent board members have notably higher relevance to whether SMES export or not,
given that they have greater odds.

Finally, Table 7 shows the results when we employ a foreign cooperation proxy for
internationalization. Logit coefficients for all board elements, except annual board meetings and
non-family board chairman, are positive and significant. Moreover, independent board members
and CEO & chairman non-duality have a comparably higher association with whether SMEs
engage in foreign cooperation or not.
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Table 6. Board Elements — Export Dummy

€] O] ®3) (4) ®)

Logit Odds Logit Odds Logit Odds Logit Odds Logit Odds

(6) (7

Logit Odds Logit Odds

1.32%%*
(0.29)

3.76%**

BOD 1.10)
1.31%**

3.69%**
(0.38)

BOD Size
(1.41)

0.49
(:33)

1.63
(0.54)

Annual Board
Meeting

CEO & BC
non-Duality

0.60
(0.48)

1.83
(0.88)

Independent 1.66%**
BM (0.46)
Non-family

BC

Non-family
BM

(2.43)

-9.0%**
(1.51)

0.00%**
(0.00)

-9.3%xx
(1.50)

0.00%**
(0.00)

-9.0***
(1.48)

0.00%**
(0.00)

-9.0***
(1.48)

0.00%**
(0.00)

9. 4o

Constant
(1.49)

(0.00)

Control
Variables

Obs. 331 330 329 331 326
Pseudo R? 0.25 0.28 0.22 0.23 0.22

Yes Yes Yes Yes Yes

5.27***

0.00***

0.81%**
(0.31)

2.26***
(0.71)

0.92%x*
(0.29)
W
(1.54)

2.51%%%
(0.74)
0.00%**
(0.00)

-9 3rx
(1.56)

0.00***
(0.00)

Yes Yes

315 323
0.24 0.25

Note: This table contains the regression results of the models expressed in Equation 2. Seven different board elements are the independent variables, inserted into
the equation one by one. The dependent variable is the export dummy, and the control variables are firm size and age in all estimations. Industry and legal status
dummies are included. Robust standard errors are displayed in parentheses. Robust standard errors are displayed in parentheses. ***, ** and * denote 1%, 5%, and
10% significance levels, respectively. Pseudo R square reported for the logistic regressions. Odds are exponentiated coefficients, e“°8it, BM stands for board

member and BC stands for board chairman.
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Table 7. Board Elements — Foreign Cooperation

€] O]

Logit Odds Logit Odds

®)

Logit QOdds Logit

(5)

Odds Logit Odds

(6) U]

Logit Odds  Logit Odds

0.78%*
(0.33)

2.18%*
BOD
(0.73)
0.65*

(0.38)

BOD Size 191
(0.72)

Annual Board
Meeting

CEO & BC
non-Duality

Independent
BM

Non-family
BC

Non-family
BM
-8.4%**
(1.68)

0.00%**
(0.00)

-8.8x*
(1.68)

0.00***
Constant
(0.00)

Control
Variables

Obs.
Pseudo R?

Yes Yes

330
0.24

329
0.23

0.43
(0.35)

1.54
(0.54)
1.22%*
(0.50)

-8.3***
(1.66)

0.00***
(0.00)

83w
(1.66)

Yes

328
0.22

Yes

330
0.24

3.37**
(1.69)
1.38%**
(0.39)

3.96%x*
(1.53)

0.00%**
(0.00)

-9.0%*
(1.66)

0.00%**
(0.00)

Yes

325
0.26

0.39
(0.35)

1.47

(0.51)

0.61*

(0.33)
-9, 1%
(1.74)

1.83*
(0.61)
0.00%**
(0.00)

-9 7x**
(2.79)

0.00***

(0.00)
Yes Yes

314
0.24

322
0.25

Note: This table contains the regression results of the models expressed in Equation 2. Seven different board elements are the independent variables, inserted into the
equation one by one. The dependent variable is foreign cooperation, and the control variables are firm size and age in all estimations. Industry and legal status
dummies are included. Robust standard errors are displayed in parentheses. Robust standard errors are displayed in parentheses. ***, ** and * denote 1%, 5%, and
10% significance levels, respectively. Pseudo R square reported for the logistic regressions. Odds are exponentiated coefficients, e“°8it. BM stands for board member

and BC stands for board chairman.
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6. Conclusion

SMEs play a crucial role in the economy, contributing significantly to production,
employment, and added value (Ayyagari et al., 2011). Despite SMEs’ significance in the
economy and the necessity of internationalization opportunities for SMEs to maintain firm
growth and competitive advantage (Aksoy et al., 2023; Anderson et al., 2004), the
internationalization of SMEs is low relative to larger companies. Moreover, a prevalent
constituent of corporate governance, i.e., the board of directors, has many roles in a firm,
including monitoring and controlling functions as well as securing resources for firms’ survival
and success and integrating its unique resources that would create competitive advantage. With
these prominent functions, the board of directors is likely to have a positive association with
internationalization.

The main purpose of this paper is to examine the relationship between SMEs’ board
characteristics and their internationalization, filling an important gap in the literature. First, we
construct a board index to quantify SMEs’ board characteristics. We propose a board index
composed of seven board characteristics: Board of Directors Presence (BOD), Board of
Directors Size, Annual Board Meeting, CEO & Chairman Non-Duality, Independent Board
Member, Non-Family Board Chairman, and Non-Family Board Members. Second, we explore
the association between the board index and internationalization. Moreover, we examine the
relationship between the individual components of the board index and internationalization to
comprehend which exact board characteristic is associated with SMEs’ internationalization.

In our paper, we present novel evidence of a significantly positive association between
the board index and SME internationalization. Moreover, four elements of the board index, i.e.,
the existence of a BOD in an SME, board size, and the existence of board members who are
independent and who are not from the owner-family, are positively associated with SME
internationalization in a stronger and more robust manner. Our findings have significant
implications. Primarily, none of the board elements are negatively related to SME
internationalization; they either have a positive association or, in rare cases, no association
depending on the internationalization proxy employed. This finding indicates that the elements
of the board index are defined properly. Secondly, BOD, BOD size, Independent Board
Members, and Non-Family Board Members are positive and significant for all three
internationalization proxies, highlighting their robust association with the different definitions
of internationalization. These findings imply that BOD is vital for the internationalization of
SMEs, and a larger BOD with independent and non-family members is likely to act as a
facilitator for further export activity and foreign cooperation. This finding is in line with
previous studies that underscore BOD's role in internationalization process (Calabro et al., 2009,
2013; Buzavaité and Korsakiené, 2022; Aksoy et al., 2023), studies reporting that export
performance increases with BOD size (Calabro et al., 2013; Ilhan Nas and Kalaycioglu, 2016;
Lukason and Vissak, 2020), and studies stating that the presence of independent (Nisuls et al.,
2010; Calabro and Mussolino, 2013; Aksoy et al., 2023) or at least non-family (Calabro et al.,
2009; Calabro et al., 2013; Nas and Kalaycioglu, 2016; Arregle et al., 2017) board members
increase the tendency to internationalize.

On the other hand, the significance of the rest of the board elements -annual board
meetings, CEO & chairman non-duality, and non-family chairman- depends on the
internationalization proxy used. For example, regular annual board meetings are associated only
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with higher export rates, but not with SMEs exporting or cooperating with foreign firms. CEO
& chairman non-duality is significantly related to export percentage and foreign cooperation,
supporting studies that find that SMEs have higher internationalization performance when the
CEO and chairman are different persons (Hsu et al., 2013; Bauweraerts et al., 2019). Finally, the
non-family board chairman is significantly linked with only the export dummy. These findings
imply that while the relationship between BOD size, independent board members, non-family
board members, and internationalization is very strong and robust, we cannot derive the same
conclusion for the other elements of the board index, i.e., annual board meetings, CEO &
Chairman non-duality, and non-family chairman.

Our study makes several contributions to the literature. First, we explore the relationship
between a predominant component of corporate governance, i.e., the board of directors, a
fundamental entity in SMEs’ operations, and the internationalization of Turkish SMEs. To the
best of our knowledge, this is the first study to investigate this association for Turkish SMEs.
Second, in recognition of the individual attributes of SMEs, we attempt to construct an SME-
focused board index, which measures diverse components of the board's composition. To this
end, we employ primary data from Turkish SMEs, hand-collected with a survey. This board
index is comprised of seven different board features. The construction of the board index
constitutes another very significant contribution of our study. Furthermore, our study also has
theoretical contributions. Since we introduce a BOD index, composed of a diverse set of BOD
features, the theoretical contribution of our study is also multi-faceted. Our findings
demonstrate that the association between BOD size and internationalization is positive, and this
finding is robust for all three proxies, suggesting that a well-constructed BOD is likely to
provide a competitive advantage for firms in their internationalization processes, in line with the
resource-based theory. Moreover, BODs are also likely to play a critical role in managing firms’
external dependencies, improving firms with their internationalization processes, and
underlining the significance of the resource-dependency theory. Finally, the existence of both
independent members and non-family members on the boards is expected to enhance boards’
monitoring and controlling functions, ultimately resulting in improvements in international
operations, consistent with the agency theory. Our study presents empirical evidence on how
several theories, including resource-based, resource-dependency, and agency theories,
conceptualize the linkage between the board of directors and SME internationalization.

Our paper also has some managerial implications. SMEs who target to increase their
export and, accordingly, their internationalization levels can prioritize their BODs and improve
their board characteristics by incorporating a board of directors if they already do not have one,
increasing their board size, and including board members who are independent or who are not
from the owner-family. Hence, our study suggests specific ways to guide SME owners in
formulating a comprehensive and effective strategy, which ultimately enhances the performance
of their companies in the international arena. By fostering a more attentive approach toward the
composition and functioning of the board, SMEs can effectively deal with the unique challenges
accompanying their internationalization processes. Furthermore, policymakers may offer
incentives and formulate strategies that encourage SMEs to strengthen their corporate
governance practices, particularly those related to the BOD, which facilitates smoother entry
into international markets and ensures the sustainability of their market positions.
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APPENDIX

Table Al. Sample Distribution by Size and Industry Type

Size Industry Type
Transpo Tourism -
Manufact Wholesale Constructio  rtation Accommodati
. and Retail on and Food Total
uring Trade and Service
Storage :
Operations
Micro 6 65 4 12 4 91
(percentage) (1.28%) (13.86%) (0.85%) (2.56%) (0.85%) (19.40%)
Small 22 88 11 20 20 161
(percentage) (4.69%) (18.76%) (2.35%) (4.26%) (4.26%) (34.33%)
Medium-sized 50 55 32 56 24 217
(percentage) (10.66%) (11.73%) (6.82%) (11.94%) (5.12%) (46.27%)
Total 78 208 47 88 48 469

(percentage)  (16.63%)  (44.35%)  (10.02%)  (18.76%)  (10.23%)  (100.00%)

Note: * This table shows the distribution of SMEs in the sample by size and industry type. Five main
industries in which SMEs operate intensively are included.

Table A2. Sample Distribution across cities

Panel A Panel B
City Total l\_lumber of Percentage Ngmber of SMEs Percentage
SMEs in Turkey in the Sample
Istanbul 242,336 21% 171 36,4%
Ankara 92,676 8% 75 16%
Izmir 74,360 6% 47 10%
Bursa 49,960 4% 46 9,8%
Antalya 47,634 4% 36 7,6%
Konya 32,074 3% 24 5,1%
Adana 27,702 2% 21 4,7%
Mersin 25,314 2% 16 3,4%
Kocaeli 24,875 2% 17 3,6%
Mugla 21,196 2% 16 3,4%
Turkey 1,170,623 100% 469 100%
Note: *The table shows the distribution of our sample of SMEs across cities.
**The information on the number of SMEs in Turkey is obtained from KOSGEB.
Table A3. SMEs’ Distribution by Legal Status
Legal Status Number of SMEs in the Sample Percentage
Limited Company 270 57,5%
Corporation 74 16%
Single Proprietorship 106 22,6%
Other 19 4%
Total 469 100%
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Abstract
The Turkish economy has faced many macroeconomic problems in terms of
GDP stability, inflation stability, growth rate, and exchange rate. This situation
has become even more noticeable in recent times, especially with the negative
effects of the Covid 19 epidemic and the Russia-Ukraine war. Thus, inflation
in Turkiye has increased and has a more unstable outlook. However,
environmental problems have also increased. In light of this information, the
aim of the study is to examine the causality relationship between inflation
instability and environmental pollution for the period 1990-2021 by
considering growth, energy consumption, and financial development as control
variables in Turkiye. For this purpose, firstly, the series was subjected to
wavelet transform. Afterwards, the transformed series were analyzed with the
Fourier TY and Fractional Fourier TY causality tests as short, medium, and
long term. Findings from the Fourier causality test show that inflation
instability promotes environmental pollution in the short, medium, and long
term. According to the Fractional Fourier causality test, which I used to test
whether the shocks are permanent, there is persistence from inflation
instability to environmental pollution only in the medium term. This study is
the first to examine the subject in the case of Tiirkiye.
Oz

Tiirkiye ekonomisi GSYH'nin istikrari, enflasyon istikrari, biiyiime orani ve
doviz kuru konusunda bir¢ok makroekonomik sorunla karsi karsiya kalmistir.
Bu durum son donemlerde 6zellikle Covid 19 salgmi ve Rusya- Ukrayna
savagl gibi olumsuzluklarla daha da hissedilir hale gelmistir. Boylelikle
Tiirkiye’de enflasyon artmis ve daha istikrarsiz bir gériiniime sahip olmustur.
Bununla birlikte ¢evresel sorunlart da giderek artmistir. Bu bilgiler 1518inda
¢alismanin amaci Tiirkiye’de biiyiime, enerji tiiketimi ve finansal gelismeyi
kontrol degiskeni olarak dikkate alarak enflasyon istikrarsizligi baglaminda
CO2 emisyonlar1 arasindaki nedensellik iliskisini 1990-2021 dénemi igin
incelemektedir. Bu amag i¢in Oncelikle seriler dalgacik doniisiimiine tabi
tutulmustur. Sonrasinda donstliriilmiis seriler Fourier TY ve Fractional
Fourier TY nedensellik testleri ile kisa, orta ve uzun vadeli olarak analiz
edilmistir. Fourier nedensellik testinden elde edilen bulgular, enflasyon
istikrarsizliginin kisa, orta ve uzun vadede g¢evre kirliligini tesvik ettigini
gostermektedir. Soklarin kalici olup olmadigini test etmek igin kullanilan
Kesirli Fourier nedensellik testine gore ise sadece orta vadede, enflasyon
istikrarsizligindan ¢evre kirliligine kalicilik s6z konusudur. Bu c¢aligma
Tiirkiye 6rneginde konuyu ele alan ilk ¢alismadir.
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1. Introduction

Global warming is a problem that both developing and developed countries are dealing
with today. One of the most serious issues confronting the world in recent decades has been the
rapid increase in greenhouse gas emissions, such as CO, emissions (Ahmad et al., 2021).
Because of their efforts to achieve economic growth while maintaining environmental quality,
developing economies, in particular, face two major challenges. In terms of economic growth,
one of the most significant challenges that poses a fundamental problem is environmental
degradation in developing countries (Mughal et al., 2021; Ullah et al., 2021). Similar issues
exist in Turkiye, which is a developing country. For example, CO, emissions per capita
increased from 2.79 tons in 1990 to 5.26 tons in 2021 (Our World in Data, 2022).

Furthermore, the Turkish economy faced numerous macroeconomic issues during the
relevant period, including GDP stability, inflation stability, growth rate, and exchange rate.
When we examine the Turkish economy's evolution process, we can see that there have been
many periods of contraction and recession since the 1970s. In short, the country has experienced
significant macroeconomic insecurity, high and volatile inflation rates, significant production
slowdowns, and poor economic growth performance (Doruk and Yavuz, 2018). This situation
has become even more pronounced in recent years, owing to the negative consequences of the
Covid 19 epidemic and the Russia-Ukraine war. Turkiye's inflation rate rose as a result of this
situation. Thus, according to TUIK October 2022 data, Turkiye has one of the highest inflation
rates in the world, at 85.51 percent. All of these macroeconomic disturbances have an impact on
environmental pollution (Khan, 2019; Ahmad et al., 2021; Tahir et al., 2022 ). Because of the
increased environmental degradation, many scientists are concerned in determining the
fundamental determinants of pollution emissions at the macro and micro levels. Numerous
studies have extensively discussed the determinants of pollution emissions (such as human
development, trade, energy use, corruption, governance, urbanization, FDI, industrialization,
and transportation) in the past literature (Ahmad et al., 2021).

Generally, in these studies, CO2 emissions have been used as a determinant of
environmental pollution, as it is a major component of greenhouse gases (Khan et al., 2022).
Undoubtedly, these variables play a significant role in environmental deterioration. However,
negativities such as the Covid 19 epidemic and the Russia-Ukraine war have increased the
uncertainties in the economic systems recently.

Uncertainty or instability refers to features of the economy that may have an impact on
the macroeconomic conditions. In general, macroeconomic instability or uncertainty is
characterized by uncertainty in inflation, which stifles economic growth by lowering total factor
productivity and investments (Fischer 1993; Khan, 2019; Tahir et al., 2022).

As a result, the literature contends that inflation stability (instability) has a dual (positive
and negative) effect on reducing pollutants. The first of these asserts that inflation stability has
both positive and negative environmental consequences. This viewpoint holds that inflation
stability can boost growth and reduce CO2 emissions by allocating more economic resources to
environmentally friendly initiatives. The stability in the macroeconomy may restrict the use of
nonrenewable energy by companies that generate more waste (Ullah et al., 2020; Tahir et al.,
2022).
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Furthermore, by providing incentives against further global warming, a macroeconomic
environment may act an important role in deputy the supply side of green substructure.
Although inflation stability is beneficial to the environment, it also has some negative
consequences. As a result, macroeconomic resilience makes it easier for consumers to purchase
carbon-emitting automobiles, appliances, air conditioners, and household durable goods and
services (Khan, 2019). Furthermore, by allowing low temperatures to harm finance and increase
production security, an economic system's financial sector can contribute to energy
consumption and CO, emissions (Baloch et al., 2018).

According to another piece of literature, inflation instability has both negative and
positive effects on the environment. According to this viewpoint, inflation instability is a
resource of pollution because fiscal and monetary issues incline to be key issues for these
countries. As a result, increased inflationary uncertainty may postpone long-term investment
projects, including those aimed at transitioning from non-renewable to renewable energy
generation. Because investments are inherently exact, investors in an uncertain environment
may prefer a wait-and-see policy (Khan, 2019).

Furthermore, inflation instability may lead to a reduction in R&D funding required for the
market entry of energy-efficient devices, resulting in environmental degradation. Although
macroeconomic insecurity has a negative effect on the environment, it may also have a positive
effect in certain circumstances. As a result, inflation uncertainty restricts firm market entry and
leads to lower production with lower carbon emissions. As a result, it contributes to
environmental quality (Rousseau and Wachtel, 2002).

Inflationary instability reduces consumers' purchasing power. As a result, the economy's
environmental quality improves (Ahmad et al., 2021). All of these discussions show that
inflation instability (instability) may have a positive and negative effect on economic activity
and environmental pollution via direct and indirect channels (Khan, 2019; Ullah et al., 2020).

While inflation instability has (positive or negative) environmental consequences, it can
also cause inflation instability as a result of climate change and environmental degradation.
Therefore, a loss in the domestic or global product supply chain, as well as a variety of
productivity shocks brought on by climate change events like floods, storms, droughts, and rise
levels of sea, may result in some inflationary stress. Such climate change activities may cause
significant monetary losses, reduce of wealth, and slow of economic growth. Therefore,
inflationary stress decreases countries' economic prosperity, depletes income, and may impede
growth and development (Khan et al., 2022). A high inflation rate is therefore detrimental to the
economy. High inflation is a financial issue that must be resolved in every nation (Deka et al.,
2022).

Numerous studies have been conducted around the world to investigate various aspects of
carbon emissions. The majority of empirical studies look at the various determinants of carbon
emissions (variables like urbanization, trade, FDI, transportation, industrialization, energy
consumption, corruption, human development, and governance), with the links between energy-
GDP and GDP-environment being extensively discussed. These indicators are well known to act
an significant role in the economy and are required for inflation stability (Tahir et al., 2022).

These indicators are also important in determining environmental quality. As a result,
inflation stability (instability) has a serious effect on environmental pollution emissions (Ullah
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et al., 2020). Despite this information, there is considerable disagreement about whether
inflation instability benefits or harms environmental degradation (Tahir et al., 2022).

As previously stated, the study of CO, emissions and their determinants has been a major
topic of discussion among researchers in recent years. However, inflation instability, which is
an important determinant of CO, emissions, has received insufficient attention in the literature.
For example, there are studies for Pakistan (Khan 2019; Ullah et al., 2020) and for the United
States (USA) (Tahir et al., 2022). However, previous studies in Turkiye do not emphasize how
inflation instability affects environmental quality in Turkiye. In this way, the aim of this study is
to examine the causality relationship between inflation instability and carbon emissions in
Turkiye from 1990 to 2021. For this purpose, wavelet-based Fourier TY and Fractional Fourier
TY causality tests were used. This approach applies a regression-based causality test that
considers the Fourier and wavelet transforms to explain various characteristics of the series. For
instance, smooth changes in causal links are taken into account by Fourier functions. Wavelet
transforms make it possible to examine causal relationships over the short, medium, and long
terms. It also enables consideration of the frequency domain characteristics of series.

The chosen economy provides a potential testing ground for this relationship. Because
Turkiye experienced high inflation volatility and environmental degradation during the chosen
sampling period. While the relationship between environmental pollution and infilation
uncertainty can be confirmed through a variety of other channels, to the best of our knowledge,
the current literature has not directly tested this link. The study's contribution is to fill this gap in
the empirical literature on the Turkish economy.

The rest of the work is listed below. A literature review is a summary of the literature.
Data and method describes a detailed data description as well as the econometric method
methodologically. The Findings section summarizes the empirical findings, while the
Conclusions section sum ups the findings and offer specific policy implications.

2. Literature Review

The connection between inflation instability and growth has been extensively addressed
in both theoretical and empirical literature. Various viewpoints on the matter are developed
through theoretical studies, with the predominate stance suggesting an inverse link between the
two variables. To that end, Lucas (1973) hypothesizes that price instability causes production
elements to become less efficient, resulting in shocks in macroeconomic variables and, as a
result, an increase in environmental quality. Friedman (1977) presents the basic idea that the
resource allocation mechanism is based on adverse disruption due to unanticipated changes in
inflation when investigating the direct impact of inflation uncertainty on growth. As a result of
uncertainty about inflation, the growth rate is slowing down. According to Bernanke (1983),
high volatility may lead to lower investment if investment plans are inherently irreversible.
However, he claims that if agents have a precautionary motive to save, higher uncertainty can
lead to increased savings and investment. Similar inconsistencies can be found in empirical
literature findings. Empirical studies were examined using time series analysis with a single
country as a sample or panel data analysis with more than one country included in the sample.
These studies, which are classified as both time series and panel studies, are also divided into
developing and developed countries and are presented below.
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Khan's (2019) study for Pakistan, which is in the group of developing countries where
only one country is examined, discovered a relationship between CO, emissions,
macroeconomic instability, financial development, GDP, and GDP? from 1971 to 2016. The
relationship is being investigated. The findings suggest that the variables studied have a long-
run relationship, and that macroeconomic instability increases pollution emissions. Furthermore,
financial development factors improve environmental degradation. Based on these findings, the
study recommends that macroeconomic stability play a significant role in meeting pollution
reduction targets. In another study for Pakistan, Ullah et al. (2020) use an Autoregressive
Distributed Lag (ARDL) methodological approach to investigate the empirical relationship
between inflation instability, economic growth volatility, and environmental pollution from
1975 to 2018. According to research, both positive and negative inflationary shocks have
various impacts on environmental pollution. In long-term, CO, and N,O emissions are
positively impacted by negative inflation instability shocks, whereas positive inflation
instability shocks have negligible effects. Varied GDP growth volatility effects have different
effects on CO, and N,O emissions. Additionally, the short-term consequences of positive and
negative shocks to GDP growth and inflation volatility and pollutant emissions vary. Again for
Pakistan, the asymmetrical effects of monetary and fiscal policies on environmental degradation
made by Ullah et al. (2021) were examined for the period 1985-2019 with a Nonlinear
Autoregressive Distributed Lag (NARDL) approach. The findings indicate that both negative
and positive shocks to monetary policies increase CO, emissions in the short run, while positive
shocks decrease CO, emissions in the long run. A short-term increase in carbon emissions and a
long-term decrease in environmental pollution are the result of a positive and negative shock to
fiscal policies. As a result, while mitigating environmental pollution, policymakers should take
into account the employment of fiscal and monetary policy tools. The study conducted by
Setyadharma et al. (2021) examined the empirical relationship between inflation and air
pollution in Indonesia throughout the time frame spanning from 1981 to 2017. The findings of
the research indicate that there exists a negative correlation between high levels of inflation and
air pollution, both in the short and long run. The study's findings suggest that governments
should prioritize inflation stability as a means to effectively achieve air pollution reduction
targets. Rakshit and Neog (2021) conducted an empirical analysis to examine the influence of
macroeconomic uncertainty on environmental deterioration in India from 1971 to 2016. The
results indicate that there is a significant correlation between macroeconomic uncertainty and
carbon emissions. Additionally, it is shown that high levels of inflation volatility, which serve as
a measure of macroeconomic uncertainty, negatively affect the environmental quality in India. It
is imperative for policymakers and government stakeholders to take into account the ecological
consequences of macroeconomic policies during the formulation of strategies aimed at fostering
economic expansion and ensuring stability. For Brazil, which is in the group of developing
countries, Deka et al. (2022), the ARDL model used to analyze the relationship between the
consumption of renewable energy, the exchange rate, and the inflation rate. The utilization of
renewable energy has a detrimental short-term effect on the currency rate. Additionally, the
increased usage of renewable energy results in an rise in the exchange rate. The exchange rate
and renewable energy have a reciprocal relationship over the long term. This demonstrates how
both the use of renewable energy and the exchange rate are impacted by them. Renewable
energy sources and exchange rates are impacted by inflation. Long-term outcomes have a
negative effect on the exchange rate of using renewable energy, while inflation and the
exchange rate have a beneficial impact.
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In a study conducted for the USA, which is in the group of developed countries, Tahir et
al. (2022) examined the symmetrical and asymmetrical effects of macroeconomic volatility on
environmental pollution for the period 1970-2019 with the help of ARDL and NARDL. The
findings reveal that inflation uncertainty and volatility of GDP have both short- and long-term
impact on pollution emissions. For Germany, which is in the group of developed countries, By
using inflation dynamics, as a control variable, Khan et al. (2022) investigate the impact of
alternative energy sources on environmental pollution in Germany. According to the findings,
alternative energies, government spending, and inflation all have a negative relationship with
environmental quality, whereas economic growth has a positive relationship with it. Thus,
policymakers; it encourages the removal of subsidies for domestic coal production, the
promotion of cost-effective ecological policy designs, the pricing of environmental resources,
the intensification of the green budget, the separation of economic growth from harmful
emissions, and the stabilization of inflation through a sustainable monetary policy.

In studies examining more than one country, Fountas and Karanasos (2007) investigate
the causal effects of nominal and real macroeconomic uncertainty on growth and inflation, as
well as the effect of inflation on inflation uncertainty for G7 countries from 1957 to 2000. A
number of conclusions have been reached. The first is that inflation predicts inflation
uncertainty positively. Second, uncertainty about output growth predicts output growth rate
positively. Third, the effect of inflation uncertainty on economic growth and inflation is mixed.
As a result, uncertainty about inflation rates isn't always bad for the economy. This situation
suggests that inflation uncertainty has an indirect impact on environmental quality in developed
economies. Alola et al. (2019) used the ARDL approach to investigate the effect of a high
inflation regime on the environmental quality of 16 Mediterranean countries with low carbon
emission coastlines from 1995 to 2014. The researchers discovered that using renewable energy
reduces CO, emissions, increasing food production (a move toward food security) rises
environmental risk, and a high inflation regime causes low CO, emissions, particularly in the
long run. Ahmad et al. (2021) investigated the relationship between inflation instability and
pollution emissions in 40 Asian economies from 1990 to 2018. According to the findings,
inflation instability advances environmental quality by causing uncertainties that hinder
consumption and investment, thus improving environmental quality. But the findings show that
financial development increases pollution emissions and worsens environmental conditions. The
study provides novel insights for policymakers based on these findings in order to promote a
powerful role for economic stability in achieving pollution reduction goals. Mughal et al. (2021)
conducted a study in Association of Southeast Asian Nations (ASEAN) countries to investigate
the impact of monetary and fiscal policy on environmental quality during the period spanning
from 1990 to 2019. The findings indicate that the implementation of contractionary monetary
policy is associated with a decrease in CO, emissions, whereas the adoption of expansionary
monetary policy is linked to an increase in CO, emissions over an extended period of time.
Furthermore, it substantiates the notion that over an extended period, the implementation of
expansionary fiscal policy leads to a reduction in CO, emissions within the ASEAN. In the
specific setting of OPEC countries in Africa, Djedaiet (2023) employs the panel NARDL
approach to investigate the manner in which the environment, as shown by CO, emissions,
reacts to asymmetric shocks in inflation and unemployment rates during the timeframe spanning
from 1990 to 2019. The research paper reveals two noteworthy findings. Initially, it is important
to note that there exists an inverse relationship between CO, emissions and both unemployment
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and inflation rates. This implies that the pursuit of environmental preservation entails the
occurrence of two undesired outcomes, hamely the reduction in employment opportunities and
the decrease in purchasing power. Furthermore, the examination of asymmetry reveals that both
adverse unemployment shocks and favorable inflation shocks exert a more substantial influence
on the levels of CO, emissions. In their study, Mbassi et al. (2023) investigated the correlation
between inflation targeting (IT) and environmental degradation within a dataset comprising 22
Developed Market Economies and 25 Emerging Market Economies. The study period spanned
from 1980 to 2017. The results indicate that in both study groups, IT has a considerable impact
in reducing the emission of polluting gases. Sanli and Giilbay Yigiteli (2023) conducted a study
to investigate the unequal impact of economic complexity and macroeconomic stability on CO,
within the context of OECD nations during the period spanning from 1995 to 2020. The results
demonstrate a positive relationship between macroeconomic stability and instability and long-
term CO,.

In contrast to the aforementioned studies, Semenova (2023) conducts an analysis on the
influence of climate change on inflation. Semenova (2023) emphasizes the importance of
climate change as a consistent, systematic, and durable catalyst for inflation. The projected rise
in global temperatures and the growing frequency and intensity of extreme weather events are
expected to exacerbate the inflationary impacts of climate change. Furthermore, the
considerable ability of the corporate sector to influence prices has the capacity to exacerbate
these impacts. Moreover, one could contend that the adoption of the growth-oriented Green
New Deal and its accompanying fiscal measures may not adequately tackle the issues presented
by climate change or properly offset its inflationary ramifications. Overall, the discussion
presented above demonstrates that the impact on inflation instability and CO, emissions varies,
and the findings in empirical and theoretical studies are mixed.

Studies on inflation instability and the environment are generally in the context of
developing countries; There are studies on Pakistan (Khan, 2019; Ullah et al., 2020), monetary
and fiscal policies and environment (Ullah et al., 2021); inflation and air pollution (Setyadharma
et al., 2021) for Indonesia; macroeconomic uncertainty on environmental degradation (Rakshit
and Neog 2021) for India; renewable energy, exchange rate and inflation instability (Deka et al.,
2022) for Brazil. In the context of developed countries, studies for the USA (Tahir et al., 2022)
and Germany (Khan et al., 2022). In studies conducted for more than one country; There are
studies for G7 countries (Fountas and Karanasos, 2007), 16 Mediterranean countries (Alola et
al., 2019) and 40 Asian economies (Ahmad et al., 2021), ASEAN countries (Mughal et al.,
2021), African OPEC countries (Djedaiet, 2023), 22 Developed Market Economies and 25
Emerging Market Economies (Mbassi et al., 2023), OECD countries (Sanl and Gulbay Yigiteli,
2023) and global (Semenova, 2023). As far as | know, there is no study for Turkiye. Thus, it is
expected that the present study will conduce to the literature.

3. Data and Methods
3.1. Data

This study aim to investigate the causality relationship between economic growth (EG),
financial development (FD), energy consumption (EC) and environmental pollution (EP) in the
context of inflation instability (INF) for Turkiye. The study is based on the work of (Ahmad et

628



C. Demirtas, “Does Inflation Instability Cause Environmental Pollution in Tirkiye? Evidence from the
Fourier-Wavelet Causality Test”

al., 2021). The natural logarithm of the data excluding INF and FD rate is taken. Explanations
these data are given in Table 1.

Table 1. The Details of the Variables

Variable Name  Description Source
. Our World in Data
EP CO, emisyon (kt) (2022)
EG GDP per capita (Constant 2010 US$) World Bank (2022a)
FD Domestic credit to private sector by banks (% of GDP) World Bank (2022b)
Energy use (kg of oil equivalent) per $1,000 GDP
EC (constant 2017) World Bank (2022c)
INF Inflation variation from its mean values Author S
calculations

EP is measured by CO2 emissions in kilotonnes. EG is measured as GDP per capita in
constant 2010 USD, FD is measured as domestic credit to the private sector as a ratio of GDP,
and EC is measured as kg of oil equivalent per capita. INF is measured as the deviation of
inflation from its average values. Therefore, firstly, the mean is calculated and secondly, the
difference from the original value is subtracted. Descriptive statistics are shown in Table 2.
Additionally, the graphics of the series are shown in Figures 1,2,3 and 4 in the appendix.

Table 2. Descriptive Statistics

In EP InEC INEG INF FD
Mean 8.429711 4,190867 4.147541 3.99E-17 33.71671
Median 8.436763 4.186534 4.143904 -0.195682 24.72349
Maximum 8.649534 4.348307 4.371845 0.698921 70.92024
Minimum 8.180884 4.017971 3.974130 -0.290719 14.01066
Std. Dev. 0.147208 0.106264 0.125316 0.321571 19.91467
Skewness -0.114802 -0.022631 0.248316 0.676591 0.648148
Kurtosis 1.694817 1.728691 1.696330 1.913033 1.777067
Jarque-Bera 2.341626 2.157699 2.594933 4.016802 4.102269
Probability 0.310115 0.339986 0.273223 0.134203 0.128589
Sum 269.7507 134.1077 132.7213 2.19E-15 1045.218
Observations 32 32 32 32 31

3.2. Method

The causality test approach was used to investigate the causality relationship between EG,
EC, FD, and EP in the context of INF for Turkiye. In empirical studies, most researchers have
examined causal relationships using the causality test of Granger (1969) and Toda and
Yamamoto (1995). However, these tests ignore the structural breaks that can become in the
variables in cases where structural changes such as INF are experienced. In short-term samples
with structural changes, Nazlioglu et al. (2016) and Enders and Jones (2016) suggested the
Fourier based Granger causality test.

Granger (1969) pioneered the use of causal analysis to investigate whether a variable
provides useful information in estimating the future value of another variable. Over time,
numerous time-series-based causality tests have been developed (Granger, 1969; Toda and
Yamamoto, 1995). But, structural changes are frequently overlooked in traditional causality
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tests. According to a 2008 study in Monte Carlo simulations by Ventosa-Santaularia and Vera-
Valdés, when there are structural shifts in the seri generation process, the null causal
relationship may be rejected even though the two series have a causal relationship. Enders and
Jones (2016) use Monte Carlo simulations to achieve a similar result. When structural breaks in
a VAR model are ignored, this results in a misidentification error. As a result, Granger shows
that the causality test biases the true null hypothesis toward rejection. Furthermore, Granger
causality tests may over-reject the absence of causality if breaks are not properly modeled. As a
result, if structural breaks are ignored or incorrectly considered, deductions from traditional
Granger causality analysis can be illusory. These findings emphasize the significance of
accounting for structural changes. It is also critical to consider how fractures are captured
(Nazlioglu et al., 2016).

Dummy variables with sharp shifts are traditionally used to model structural breaks. The
soft transition approach is also used to control for structural shifts. Because structural shifts may
be slow. Both approaches require information of the number, functional forms, and dates of
shifts. Enders and Jones (2016) proposed a new approach to causality tests that incorporates a
Fourier function into the VAR model to account for the probability of plural uniform shifts
(Nazlioglu et al., 2016). As is known, stationary series must be used to test causality in VAR.

In other words, in order to use non-stationary variables in the VAR model, their
difference must be calculated. Otherwise, taking the difference results in information loss in the
long term (Cagri et al., 2021). As a result, Nazlioglu et al. (2016) employ the Fourier TY
causality test in this study, which was created by combined Fourier functions into the TY
causality test. Furthermore, as stated by Nazlolu et al. (2016), it can be used in both short-term
samples and structural changes.

The VAR model's assumption that shear terms are constant over time is relaxed to
account for structural breaks, and the VAR model is modified. Equation 1 includes the revised
VAR model.

Ve = a(t) + P1Ye—1 + -+ BpraVi-p+a) T €t 1)

Here, the intercept terms (t) are time functions that represent any structural shift in "y,"
To record structural changes as a progressive duration with an obscure start date, number of
fractures, and mode of fracture, it defines the Fourier expansion, a(t), as follows:

. (2mkt 2kt
a(t)=a0+ylsm< 7 )+y2cos( 7 ) 2

In Eqg. (2) k shows the approximation frequency. By putting Equation (2) in Equation 1,
Equation 3 is obtained.

. (2mkt 2wkt
Ve =g+ sm( T ) + Y2 COS( T ) + B1YVe-1+ -+ BpraYi-p+a) T € 3)

In this specification, the standard VAR model is used to test the Granger null hypothesis
of non-causality. Liitkepohl (2005) recommends using the F statistic rather than the Wald test.
Recent studies with Granger causality employ critical value bootstrapping to rise the power of
the test statistic in small samples while remaining resistant to the unit root and cointegration
properties of the data. The bootstrapping method is used to obtain the bootstrap distribution of
F-statistics.
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3.2.1. Wavelet Analysis

The existence of causal linkages over the study period can be examined using a time
series causality test. However, taking into account various time periods will allow for a more
thorough examination. In this study, wavelet decomposition was employed to examine the
causality between the series for the purpose of verification.

Wavelet analysis has been employed often in economic research during the past few years
as a result of its appealing characteristics (for instance, Pata, et al., 2022; Pata et.al., 2023;
Gorus et al., 2023). Wavelets include information from the time and frequency domains,
offering wavelet analysis to study the dynamic interaction between series at various time scales.

In this study, | decompose the time series into different frequencies using the discrete
wavelet transform (DWT). The following is a representation of the DWT orthogonal
approximation:

Y(t) = Sj(t) + Dj(t) + Dj_1(t) + -+ D1 (t) 4)
S;(t) and D;(t) can be written in detail below.

Si(t) = Z Sjk Pjx(t) (5)
k
Where ¢; . is the scaling function that represent a series low frequency component and
captures long term behavior. Also s;, shows smoothing coefficients that capture information
about trend components.

D](t) = Zk dj,k ej,k(t) forj = 1, 2, ,lOgZ(N) (6)

The wavelet function represented by the notation 6;, reflects the high frequency
components of a series and captures short term behavior. Also d;  shows detail coefficients that
capture information about short term components.

As proposed by Walden (2001), it uses the maximal overlapping discrete wavelet
transform (MODWT) to divide the series under consideration into orthogonal components and
assess causality at various frequencies. Because as the wavelet number and scaling coefficients
fall, DWT becomes less and less capable of doing statistical analysis. The following definitions
apply to the MODWT representation of the original series:

L-1 —j/ . .
2 —-271)/2]
Wik () = Z 2(p[(tj/ il Y,_,modN (7)
1=0 2772
and
L-1 —j/ . .
2 0 —271)/2)
Vi (t) = 2 : [(tf/ i Y,_,modN )
1=0 2772

In equation, wavelet ( w; ) and scaling (v; ;) show coefficients of the MODWT. Also Y;
(t=0,1,2,....., L-1) shows the time series. By implementing the advice provided by Gencay et al.
(2010), it uses Daubechies Least Asymmetrical as wavelet filter and eight as wavelet length
(LAS8). It followed the suggestions of (Andersson, 2016; Ha et al., 2018) and combined the
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orthogonal components of Y; taking into account three different time frequencies: short-term (2-
8 years), mid-term (8-32 years), and long-term (over 32 years).

3.2.2. Empirical Findings

There are several time series methods that can be used, depending on the stochastic
characteristics of the data. Many causality tests (such as the Fourier causality test) require
variables to be stationary. Therefore, the series must be stationary at the level or stationary by
taking the difference. However, in causality tests based on the Toda and Yamamoto causality
approach, there is no need to take the difference of the data in the integrated variables. The first
thing to do for the Fourirer causality test and the Fourirer Toda and Yamamoto causality test
(FTY) test used in the study is to determine the maximum integration degree (dmax) of the
variables in the first step. Therefore, before running these tests, | tested the stationarity of the
variables and determined the dmax. For this purpose, | conducted the FADF and ADF unit root
tests, and | report the findings in Table 3.

Table 3. ADF and FADF Test Results

Original series i Opt. Lag FADF Test Result: (dmax=1)
Variables Opt. Freq. F-stat Length Stat ADF Test Stat
InEP 4 0.841358 0.000000 -0.767004 -5.6649***
Inf 1 2.616299 8.000000 -2.702495 -5.0099***
FD 1 10.84784* 9.000000 -2.747462 -4.2977**
InEC 3 2.796866 1.000000 -0.507463 -6.8979***
InEG 4 4.265547 1.000000 0.079378 -5.5200***
Decomposed Series: Result:
Short Term (dmax=null)

. Opt. Lag FADF Test
Variables Opt. Freq. F-stat Length Stat ADF Test Stat
InEP 5 0.083513 9.000000 -4.440043 -5.0331***
Inf 4 3.424712 9.000000 -3.034527 -7.7267***
FD 5 0.177764 9.000000 -4.279084 -4.9941***
InEC 4 0.473444 9.000000 -4.698238 -5.2713***
InEG 5 0.198972 9.000000 -4.182963 -5.3057***
Decomposed Series: Result:
Medium Term (dmax=1)

. ) Opt. Lag FADF Test
Variables Opt. Freq. F-stat Length Stat ADF Test Stat
InEP 3 5.790231** 9.000000 -3.571144** -4.3578**
Inf 2 17.19481* 9.000000 -5.651806* -5.2721**
FD 3 10.37087* 9.000000 -6.603972* -3.9377**
InEC 3 4.500734 9.000000 -3.815504 -4.8169***
InEG 3 2.466008 9.000000 -2.976707 -5.2910***
Decomposed Series: Result:
Long Term (dmax=1)

. i Opt. Lag FADF Test
Variables Opt. Freg. F-stat Length Stat ADF Test Stat
InEP 1 17.55747* 9.000000 -5.632968* -8.8189***
Inf 1 8.602624* 9.000000 -1.548299 -4.3889**
FD 1 18.99621* 9.000000 -5.710031* -3.8387***
InEC 1 23.00804* 9.000000 -6.505914* -9.7892***
InEG 1 14.90392* 9.000000 -5.206904* -5.2910%**

Note: ***, ** and * shows 1, 5, and 10 percent level of statistical significance, respectively
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Before interpreting the FADF test results, | tested the significance of trigonometric terms
with the F-test. According to the F test, the Fourier function is significant only in the original
FD, medium-term disaggregated InEP, INF and long-term decomposed series with FD. | used
the FADF unit root test for these series and the ADF unit root test for the remaining series.

According to the FADF test findings, the medium-term disaggregated InEP, INF and FD
series and the long-term disaggregated InEP, FD, Inergy and INEG series are stationary at level
and 1(0). Except for these series, the ADF test results are taken into account for the remaining
series. According to these test findings; Original series, medium-term and long-term series
contain unit root and are stationary at first difference. Short-term series, on the other hand, are
stationary at level. Thus, for all VAR model specifications with the exception of the
decomposed short-term series, dmax can be given as "1". In order to test for causal links
between variables, an additional lag length is introduced to the VAR models taking into account
the findings of the unit root test. In the second step, Fourirer causality and FTY tests are applied
to the original and decomposed series according to their dmax values in a multivariate
framework. The results of these tests are presented in Table 4 and Table 5.

Table 4. Fourier and Fourier TY Causality
Test Boostrap Short Term Test  Boostrap

Original Stats. Prob. P K (< 8 years) Stats. Prob. b K
EG=>EP 0.026 0.873 1 1 EG=> EP 0.670 0.712 2 3
EP=>EG 0.405 0.534 1 1 EP=>EG 2.459 0.313 2 3
EC=>EP 1.072 0.314 1 1 EC=>EP 5.444 0.094 2 3
EP=>EC 0.029 0.870 1 1 EP=>EC 0.740 0.689 2 3
FD=>EP 10.60*** 0.004 1 1 FD=>EP 20.037 0.001 2 3
EP=>FD 0.765 0.400 1 1 EP=>FD 2.207 0.357 2 3
Inf=> EP 0.142 0.704 1 1 Inf=> EP 5.437 0.096 2 3
EP=>Inf 0.150 0.704 1 1 EP=>Inf 1.819 0.414 2 3
EC=>EG 0.431 0.523 1 1 EC=>EG 8.881 0.028 2 3
EG=>EC 0.009 0.922 1 1 EG=>EC 0.329 0.848 2 3
FD=>EG 5.795** 0.026 1 1 FD=>EG 15.863 0.003 2 3
EG=>FD 0.051 0.822 1 1 EG=>FD 2.959 0.261 2 3
FD=>EC 3.450* 0.082 1 1 FD=>EC 15.769 0.003 2 3
EC=>FD 1.175 0.303 1 1 EC=>FD 10.511 0.018 2 3
Inf=>EC 0.189 0.671 1 1 Inf=>EC 7.486 0.042 2 3
EC=>Inf 0.233 0.626 1 1 EC=>Inf 4.094 0.158 2 3
Inf=>FD 0.308 0.585 1 1 Inf=>FD 8.254 0.035 2 3
FD=>Inf 7.110** 0.017 1 1 FD=>Inf 0.826 0.663 2 3
Inf=>EG 1.241 0.281 1 1 Inf=>EG 5.154 0.107 2 3
EG=>Inf 0.261 0.610 1 1 EG=>Inf 0.358 0.843 2 3
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Table 4. Continued

Medium term  Test Boostrap K Long Term Test Boostrap K
(8-16 years) Stats. Prob. P (> 16 years)  Stats. Prob. P

EG=>EP 8.825 0.041 2 1 EG=>EP 2.616 0.309 2 3
EP=>EG 9.007 0.039 2 1 EP=>EG 17.047 0.005 2 3
EC=>EP 11.940 0.017 2 1 EC=>EP 2.436 0.336 2 3
EP=>EC 26.591 0.001 2 1 EP=>EC 19.981 0.003 2 3
FD=>EP 29.222 0.000 2 1 FD=>EP 61.179 0.000 2 3
EP=>FD 11.905 0.019 2 1 EP=>FD 26.961 0.001 2 3
Inf=> EP 16.313 0.007 2 1 InfF=>EP 7.824 0.053 2 3
EP=>Inf 36.912 0.000 2 1 EP=>Inf 23.654 0.002 2 3
EC=>EG 1.983 0.400 2 1 EC=>EG 3.833 0.197 2 3
EG=>EC 10.192 0.029 2 1 EG=>EC 2.972 0.264 2 3
FD=>EG 15.533 0.007 2 1 FD=>EG 65.650 0.000 2 3
EG=>FD 15.140 0.007 2 1 EG=>FD 2.929 0.269 2 3
FD=>EC 25.709 0.002 2 1 FD=>EC 61.439 0.000 2 3
EC=>FD 3.166 0.253 2 1 EC=>FD 15.819 0.007 2 3
Inf=>EC 22.976 0.001 2 1 Inf=>EC 5.587 0.098 2 3
EC=>Inf 52.487 0.000 2 1 EC=>Inf 9.012 0.036 2 3
Inf=>FD 17.195 0.005 2 1 Inf=>FD 23.366 0.001 2 3
FD=>Inf 13.902 0.013 2 1 FD=>Inf 27.155 0.001 2 3
InfF=>EG 9.690 0.031 2 1 Inf=>EG 7.262 0.062 2 3
EG=>Inf 13.442 0.014 2 1 EG=>Inf 12.289 0.016 2 3

Note: p: Appropriate delay, k: Appropriate frequency, ***, ** and * denotes 1, 5, and 10 percent level
of statistical significance, respectively

According to the findings of the Fourier TY causality test, in the original series; There is
a unidirectional causality termning from FD to EP, EG, EC and INF. No causality was found for
other variables. While there was no causal relationship between some variables in the original
version of the series; causality relationship can be found in the transformed version of the series.
Therefore, the results obtained are remarkable.

In the short term; There is a bidirectional causality relationship between FD and energy,
INF and FD. There is unidirectional causality; from energy, FD and INF to EP; from energy and
FD to EG and from INF to EC. In the medium term, there is only unidirectional causality from
EG to EC and from FD to EC. There is bidirectional causality for all other variables. In the long
term; There is bidirectional causality between FD and EP, INF and EP, EC and FD, INF and
EC, INF and FD, and INF and EG. There is unidirectional causality running from EPto EG and
EC, from FD to EG. Also fractional Fourier TY causality test was performed to test whether the
shocks were permanent. The results regarding this are shown in Table 5.

According to the results obtained from the fractional Fourier TY causality test, in the
original series; As in the Fourier TY causality test, only unidirectional causality was found from
FD to EG, EP, EC and INF. No causality was found for other variables. In the fractional
causality analysis, there is no causality relationship between some variables in the original
version of the series; causality relationship can be found in the transformed version of the series.
The findings obtained in this respect are remarkable. Similarly to Fourier causality in the short
term; There is a bidirectional causality relationship between FD and EC, INF and FD. There is
unidirectional causality; from EC and FD to EP, from EC and FD to EG and from INF to EC.
However, unlike the Fourier causality, there is no causal relationship from INF to EP. This
shows that the causality relationship between the two variables is temporary in the short term.
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Table 5. Fractional Fourier and Fractional Fourier TY Causality
Test Boostrap Short Term  Test Boostrap

Original Stats. Prob. Pk (< 8 years) Stats. Prob. Pk
EG=>EP 1.500 0.495 1 13 EG=>EP 0.536 0.764 2 29
EP=>EG 0.407 0.824 1 13 EP=>EG 2.260 0.345 2 29
EC=>EP 2.790 0.295 1 13 EC=>EP 5.453 0.097 2 29
EP=>EC 0.185 0.909 1 13 EP=>EC 0.703 0.715 2 29
FD=>EP 11.313** 0.021 1 13 FD=> EP 18.547 0.002 2 29
EP=>FD 4.418 0.155 1 13 EP=>FD 1.907 0.404 2 29
Inf=> EP 0.980 0.634 1 13 Inf=> EP 4.927 0.112 2 29
EP=>Inf 4,751 0.135 1 13 EP=>Inf 1.810 0.416 2 29
EC=>EG 1.852 0.423 1 13 EC=>EG 8.941 0.027 2 29
EG=>EC 1.654 0.465 1 13 EG=>EC 0.248 0.883 2 29
FD=>EG 11.914** 0.017 1 13 FD=>EG 14.491 0.005 2 29
EG=>FD 1.122 0.590 1 13 EG=>FD 2.794 0.265 2 29
FD=>EC 7.898* 0.053 1 13 FD=>EC 13.998 0.006 2 29
EC=>FD 3.757 0.204 1 13 EC=>FD 10.253 0.020 2 29
Inf=>EC 1.760 0.436 1 13 Inf=>EC 6.702 0.059 2 29
EC=>Inf 3.134 0.253 1 13 EC=>Inf 4.432 0.142 2 29
Inf=>FD 0.268 0.873 1 13 Inf=>FD 7.683 0.042 2 29
FD=>Inf 6.215* 0.090 1 13 FD=>Inf 0.793 0.676 2 29
Inf=>EG 0.437 0.801 1 13 Inf=>EG 4.803 0.121 2 29
EG=>Inf 0.886 0.652 1 13 EG=>Inf 0.428 0.799 2 29
Medium term  Test Boostrap K Long Term Test Boostrap K
(8-16 years) Stats Prob. P (> 16 years)  Stats Prob. P

EG=>EP 7.291 0.060 2 06 EG=>EP 0.787 0.679 2 28
EP=>EG 8.869 0.039 2 06 EP=>EG 13.441 0.012 2 28
EC=>EP 10.909 0.023 2 06 EC=>EP 2.579 0.315 2 28
EP=>EC 23.940 0.001 2 06 EP=>EC 6.338 0.083 2 28
FD=>EP 23.878 0.002 2 06 FD=>EP 69.091 0.000 2 28
EP=>FD 11.289 0.020 2 06 EP=>FD 9.622 0.032 2 28
Inf=> EP 11.010 0.025 2 06 Inf=>EP 3.644 0.215 2 28
EP=>Inf 18.767 0.004 2 06 EP=>Inf 47.026 0.000 2 28
EC=>EG 2.684 0.301 2 06 EC=>EG 2.994 0.266 2 28
EG=>EC 7.687 0.055 2 06 EG=>EC 1.087 0.599 2 28
FD=>EG 11.417 0.020 2 06 FD=>EG 91.814 0.000 2 28
EG=>FD 14.721 0.008 2 06 EG=>FD 0.775 0.688 2 238
FD=>EC 17.770 0.004 2 06 FD=>EC 41.495 0.000 2 28
EC=>FD 3.673 0.203 2 06 EC=>FD 1.955 0.408 2 28
Inf=>EC 15.080 0.010 2 06 Inf=>EC 3.667 0.204 2 28
EC=>Inf 37.799 0.000 2 06 EC=>Inf 56.624 0.000 2 28
Inf=>FD 12.201 0.017 2 06 Inf=>FD 11.464 0.019 2 28
FD=>Inf 8.156 0.049 2 06 FD=>Inf 65.219 0.000 2 28
Inf=>EG 6.757 0.069 2 06 Inf=>EG 2.324 0.352 2 28
EG=>Inf 8.597 0.043 2 06 EG=>Inf 10.516 0.023 2 28

Note: p: Appropriate delay, k: Appropriate frequency, ***, ** and * denotes 1, 5, and 10 percent level
of statistical significance, respectively

In the middle term, there is only unidirectional causality from EG to EC and from FD to
EC, as in Fourier causality. There is bidirectional causality for all other variables. It shows that
the causality relationship between the variables continues in the medium term. This shows that
the causal relationship between the variables is permanent.

In the long term, there is bidirectional causality between FD and EP and INF and FD.
There is unidirectional causality running from EPto EG and EC, from FD to EG. Since this
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situation continues in the fractional Fourier causality analysis, it implies that the shocks are
permanent. Unlike Fouirer causality, the bidirectional relationship between INF and EP, INF
and EC, EC and FD, INF and EG has disappeared. In the new situation, it has evolved into a
unidirectional causality relationship from EP to INF, from EC to INF, from FD to EC, and from
EG to INF. This shows that the causality relationship will be permanent in the long term.

4, Conclusion

While CO2 emissions are increasing globally and the negativities that will trigger this
increase (especially the Covid 19 epidemic and the Russia-Ukraine war) have increased in the
last few years. This is also true for Turkiye. In contrast, previous studies have examined CO2
emissions through many other channels, but not, to our knowledge, in the context of inflation
instability. In the light of this information, the study is to examine the causality between
Financial development, growth, energy consumption and environmental pollution in the context
of inflation instability for Turkiye in the period of 1990-2021. For this aim, the series were
subjected to wavelet transform. Thus, the transformed series were analyzed as short, medium
and long term by Fourier TY and Fractional Fourier TY causality tests. According to the results
obtained from both tests, only FD; A unidirectional causality is found towards EP, EG, EC and
INF. No causality was found for other variables.

While there was no causal relationship between some variables in the original version of
the series; causality relationship was found in the transformed version of the series. In the short
term; There is a bidirectional causality relationship between FD and EC, INF and FD. From EC,
FD and INF to EP; There is unidirectional causality from EC and FD to EG and from INF to
EC. In the medium term, there is only unidirectional causality from EG to EC and from FD to
EC. There is bidirectional causality for all other variables. In the long term; There is
bidirectional causality between FD and EP, INF and EP, EC and FD, INF and EC, INF and FD,
and INF and EG. There is unidirectional causality running from EP to EG and EC, from FD to
EG.

The findings obtained from the fractional Fourier TY causality test, which was used to
test whether the shocks are permanent or not, show that the causality relationship continues in
the original series. In the short term, unlike the Fourier causality, there is no causality from INF
to EP. This shows that the causality relationship between the two variables is temporary in the
short term. In the middle term, there is only unidirectional causality from EG to EC and from
FD to EC, as in Fourier causality. There is bidirectional causality for all other variables. It
shows that the causality relationship between the variables continues in the medium term. In the
long term, unlike Fouirer causality, the bidirectional relationship between INF and EP, INF and
EC, EC and FD, INF and EG has disappeared. In the new situation, it has evolved into a
unidirectional causality relationship from EP to INF, from EC to INF, from FD to EC, and from
EG to INF. This shows that the causality relationship will be permanent in the long term. The
findings support their work (Ullah et al., 2020; Ahmad et al., 2021; Ullah et al., 2021; Rakshit
and Neog, 2021; Setyadharma et al., 2021; Tahir et al., 2022; Djedaiet, 2023; Sanli and Gulbay
Yigiteli, 2023). In these studies, there is a relationship between macroeconomic indicators and
environmental quality. Furthermore, the present study not only corroborates the conclusions of
previous research about the influence of inflation on the environment, but also incorporates an
analysis of the reciprocal relationship between environmental degradation and inflation, which
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was not explored in such studies. It is important to highlight that the causal association between
environmental deterioration and inflation is expected to persist in long run. The aforementioned
observation is in alignment with the outcomes of a previous study conducted by Semenova
(2023). According to Semenova (2023), the escalating occurrence of exceptional climatic
events, attributed to the progressive degradation of the environment, is anticipated to exert a
lasting influence on inflation.

These findings show that inflation instability in the Turkish economy triggers
environmental deterioration in the short, medium and long term. However, it reveals that shocks
disappear in the long term and are temporary. This empirical study also offers recommendations
to policymakers and researchers. It shows that inflation instability does not only have a negative
effect on economic indicators, but may also affect environmental indicators in the short and
medium term. In this direction, the study encourages policymakers to review the policy
structure related to inflation. Future research can explore the effects of other variables,
especially inflation instability, on environmental pollution by adding different variables and
using asymmetric or different econometric techniques.
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EXCHANGE RATE, EXPORT, AND IMPORT RELATIONS IN
TURKIYE: DOES THE FLOATING EXCHANGE RATE REGIME
MEET EXPECTATIONS?

Tiirkiye’de Doviz Kuru, Thracat ve Ithalat Iliskileri: Dalgah Déviz Kuru Rejimi
Beklentileri Karsiliyor mu?

A. Beyhan AKAY"

Abstract
Tirkiye has implemented different exchange rate regimes and foreign trade
policies throughout its 100-year history. The foreign trade deficit has been a

Keywords: persistent issue since the establishment of the free-market economy and its
Real Effective opening to foreign capital and aid. Since 1980, export-oriented industrialization
Exchange Rate, policies and the withdrawal of the fixed exchange rate regime have not
EXDO_f'L Import, effectively reduced the foreign trade deficit. This study used the VAR model to
Tﬁrkly% VAR examine the relationship between the real effective exchange rate, exports, and
Analysis imports from March 2001 to June 2023. To investigate the causality between

variables, Granger causality test is performed; impulse response functions are
Jel Codes: used to establish the direction of the variables' reaction to shocks; and variance
F10, F14, decomposition is used to evaluate the distribution of impact over periods. The
F31, F41 study's findings contradict economic theory's predictions about exchange rate,

export, and import linkages. The Granger causality test failed to identify a
causal relationship between the real effective exchange rate and exports and
imports, leading to the conclusion that the level of the exchange rate has no
influence on exports and imports. The bidirectional causation between exports
and imports, with import changes largely explained by exports, confirms
Tiirkiye's export dependence on imports.

Oz
Tirkiye 100 yillik tarihi boyunca farkli doviz kuru rejimleri ve dis ticaret

Anahtar Kelimeler:  Politikalari uygulamustir. Dis ticaret agifi, serbest piyasa ekonomisinin

Reel Efektif Doviz belirlendigi, ekonominin yabanci sermaye ve dig yardimlara agildigi donemden
Kuru, ihracat, itibaren ekonominin kronik bir sorunu haline gelmistir. 1980 yilindan itibaren
thalat, Tiirkiye, uygulanan ihracata yonelik sanayilesme politikalart ve 2001 yilinda sabit kur
VAR Analizi rejiminin terk edilmes dis ticaret aciginin azalmasina katki saglayamamusgtir.

Calismada, Mart 2001 - Haziran 2023 doneminde reel efektif doviz kuru,
Jel Kodlar: ihracat ve ithalat iligkileri VAR modeli ile incelenmis, degiskenler arasindaki
F10, F14, nedensellik iligkileri Granger nedensellik testi ile sorgulanmis, etki tepki
F31, F41 fonksiyonu ve varyans ayristirmasi ile uygulanan soklara degiskenlerin

tepkisinin yonli ve tepkinin dénem igerisindeki gelisimi analiz edilmistir.
Calisma bulgular1 iktisat teorisinin Ongdrdiigii doviz kuru, ihracat, ithalat
iligkileri ile gelisen bulgulara igaret etmektedir. Granger nedensellik testi ile reel
efektif doviz kuru ile ihracat ve ithalat arasinda nedensellik iligkisi tespit
edilememis, doviz kuru diizeyinin ihracat ve ithalat lizerinde etkisinin olmadig1
sonucuna ulagilmistir. Ancak ihracat ve ithalat arasinda iki yonli nedenselligin
tespiti, Ozellikle ithalattaki degisimin biiyiik Olciide ihracatla agiklantyor
olmasi, Tiirkiye’de ihracatin ithalata bagimliligi sorununu teyit etmektedir.
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1. Introduction

The Republic of Tirkiye has pursued several economic strategies in accordance with
global economic trends throughout its 100-year existence. Economic policy was decided during
the foundation years by the conclusions of the Izmir Economic Congress and the stipulations of
the Lausanne Peace Treaty. Although a liberal economic policy was adopted in the first decade
following the foundation of the Republic, the encouragement of industrial output, monopolies
established for trade in industrial products, and numerous privatizations, particularly in
railways, indicate the government's strong role in the economy. It was conceivable to generate a
foreign trade surplus with the authority to impose customs tariffs and regulate foreign trade in
1929. With the influence of the 1929 Depression and the Keynesian Revolution, the 1930s saw
a shift to statist economic policy, with economic policies administered by development plans.
The country had a strong period of foreign trade as a result of trade relations carried out through
bilateral agreements. Between 1946 and 1960, the country transitioned to a free market
economy and opened its doors to foreign capital and foreign aid. In order to adjust to the
postwar free market economic conditions, Tiirkiye implemented the first devaluation in its
history in 1946. The challenge of international payment difficulties in the years that followed
necessitated the 1958 devaluation. Tiirkiye followed an import-substitution industrialization
program from 1960 to 1980, and economic management was carried out within the framework
of development plans. The import-substitution industrialization program limited domestic
production and exports depending on imported inputs, and the 1973 oil crisis disrupted the
country's balance of payments (Kepenek and Yenturk, 2001).

Tiirkiye, which was facing foreign payment difficulties and inflation concerns in the
second half of the 1970s, took economic policy actions that may be described as a
transformation. With the decisions of January 24, 1980, the value of the national currency was
left to market forces, and an export-oriented industrialization policy was adopted (Kepenek and
Yenturk, 2001). Following the abandonment of the fixed exchange rate regime in 1980 in favor
of a flexible exchange rate regime, the national currency was depreciated by about 50%,
limitations on foreign exchange movements were eliminated in 1989, and the Turkish lira's
convertibility was ensured. The exchange rate was determined in the market, but the Central
Bank intervened and guided the exchange rate during this period (Inan, 2002). From the
beginning of 2000 until February 2001, the nominal exchange rate was used as an anchor; that
is, the exchange rate was allowed to fluctuate within a certain band; however, when it became
clear that the exchange rate could no longer be kept fixed due to the crisis in February 2001, the
practice was discontinued, and the floating exchange rate regime was implemented (Atac,
2003).

The course of Tiirkiye's foreign trade in its 100-year history can be traced from the data in
Table 1. Until 1930, Tirkiye's foreign trade was in deficit, but with the statist policies
implemented in the 1930s, Tiirkiye realized a foreign trade surplus in the period 1930-1946,
except for 1938. Rapid increases in exports and imports were observed in the 1940s, and with
the transition to a free market economy in 1946, foreign trade deficits started to accompany the
increasing trade volume as of 1947. The transition to an import-substitution industrialization
policy in the 1960-1980 period failed to ensure the domestic production of imported products as
expected, serious increases in imports were experienced as of the second half of the 1970s, and
the proportion of imports covered by exports decreased. With the 1980 transition to an export-
oriented industrialization policy and the 1989 financial liberalization process, exports increased
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significantly in the late 1980s and especially in the 1990s, but Tiirkiye's foreign trade deficit
increased continuously as imports also increased. The 2001 crisis reduced the country's imports,
and the foreign trade deficit declined. In February 2001, with the transition to a floating
exchange rate regime, increases in trade volume were to the detriment of the country in terms of
foreign trade balance. After contracting in 2009 due to the impact of the 2008 global crisis, trade
volume recovered immediately in 2010, while trade volume increases in the 2010-2022 period
resulted in a continuous foreign trade deficit. The foreign trade deficit has become a chronic
problem for Tiirkiye since 1947.

Table 1. Foreign Trade by Years (in thousand dollars)

Years Export Import Bal_ance of Proportion of Imports
Foreign Trade Covered by Exports
1923 50,790 86,872 -36,082 58.5
1933 58,065 45,091 12,974 128.8
1943 196,734 155,340 41,394 126.6
1953 396,061 532,533 -136,472 74.4
1963 368,087 687,616 -319,529 53.5
1973 1,317,083 2,086,216 -769,133 63.1
1983 5,727,834 9,235,002 -3,507,168 62.0
1993 15,345,067 29,428,370 -14,083,303 52.1
2001 31,334,216 41,399,083 -10,064,867 75.7
2002 36,059,089 51,553,797 -15,494,708 69.9
2003 47,252,836 69,339,692 -22,086,856 68.1
2004 63,167,153 97,539,766 -34,372,613 64.8
2005 73,476,408 116,774,151 -43,297,743 62.9
2006 85,534,676 139,576,174 -54,041,499 61.3
2007 107,271,750 170,062,715 -62,790,965 63.1
2008 132,027,196 201,963,574 -69,936,378 65.4
2009 102,142,613 140,928,421 -38,785,809 72.5
2010 113,883,219 185,544,332 -71,661,113 61.4
2011 134,906,869 240,841,676 -105,934,807 56.0
2012 152,461,737 236,545,141 -84,083,404 64.5
2013 151,802,637 251,661,250 -99,858,613 60.3
2014 157,610,158 242,177,117 -84,566,959 65.1
2015 143,838,871 207,234,359 -63,395,487 69.4
2016 142,529,584 198,618,235 -56,088,651 71.8
2017 156,992,940 233,799,651 -76,806,711 67.1
2018 167,920,613 223,047,094 -55,126,481 75.3
2019 171,464,945 202,704,320 -31,239,375 84.6
2020 160,656,652 209,534,325 -48,877,673 76.7
2021 213,598,369 260,682,217 -47,083,848 82.0
2022 235,247,081 342,209,950 -106,962,869 68.8

Source: TURKSTAT (Turkish Statistical Institute), 2023.

The predicted structural transformation in Tirkiye’s international trade was not achieved
as a result of the export-oriented industrialization program. Although Tiirkiye’s international
trade volume has risen, there has been no change in the nature of the goods traded. While
exported commodities are often low-value-added items manufactured using labor-intensive
manufacturing technologies, imported goods are predominantly capital-intensive goods.
Furthermore, imports of intermediate and capital goods used in manufacturing have made
production and exports reliant on imports, limiting high-value-added output (Karakas, 2017:
262).
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The significant growth in trade volume and trade deficits associated with the transition to
a floating exchange rate regime raises the question of whether exchange rates impact
international trade. It is critical under the floating exchange rate regime to maintain the balance
of payments without requiring administrative intervention by increasing the exchange rate in the
case of a current account deficit and reducing the exchange rate in the opposite scenario. The
floating exchange rate regime is not a system in which foreign exchange markets are never
engaged; interventions in the foreign exchange market are undertaken for speculative or other
motives (Atac, 2003). An appreciation of a country's national currency raises the relative price
of exports while decreasing the relative price of imports. Depreciation, on the other hand,
lowers the relative price of a country's exports while increasing the relative price of imports.
The value of the exchange rate, like the value of other prices in the economy, is decided by the
supply and demand of economic actors such as households, businesses, and financial
institutions.

The real effective exchange rate is the most important determinant of a country's export
and import demand. The nominal effective exchange rate is the weighted average value of the
national currency compared to a basket of currencies representing nations that account for a
major portion of a country's international trade. Adjusting the nominal effective exchange rate
for relative price impacts yields the real effective exchange rate. The weighted geometric mean
of a country's price level compared to the price level of the nations with which it trades is used
to create real effective exchange rate indices. An increase in the real effective exchange rate
indicates that the national currency appreciates in real terms, implying that the price of domestic
goods in terms of foreign goods rises (CBRT, 2023).

In its 100-year history, Tiirkiye has been experiencing a chronic foreign trade deficit for
most of its history. Different exchange rate regimes and different foreign trade policies have
been implemented in Tiirkiye, but the problem still persists. In this study, the relationship
between real effective exchange rates, exports, and imports during the period between March
2001 and June 2023, when the floating exchange rate regime was adopted, is analyzed with the
Vector Autoregression (VAR) model. Despite the fact that the issue has been addressed in
previous literature, this study has created a time series spanning more than twenty-two years
from the implementation of this regime to the present. As a result, unlike other studies, the full
duration of the floating exchange rate regime in Turkish economic history has been covered and
evaluated. The causal relationship between the variables is investigated with the Granger
causality test, the impact of a shock to one variable on other variables is analyzed with impulse
response functions, and the duration of the impact of the shock on other variables is evaluated
with variance decomposition results. The second section of the study summarizes the related
literature, the third section introduces the data set used and presents the empirical findings, and
the study concludes with a conclusion.

2. Literature Review

The exchange rate foreign trade relationship is still one of the most widely researched and
debated topics in the literature. There are many studies on the subject in both national and
international literature. In terms of their findings, the studies are presented in two groups: those
that do not detect a relationship between exchange rates, exports, and imports and those that do.
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In the first group, the findings of the studies that fail to detect a relationship between the
variables are summarized. Ozgelik and Uslu (2020) used the VAR model to examine the
relationship between the real exchange rate, exports, and imports in Tiirkiye from 2003 to 2016.
The study discovered a weak relationship between imports and the real exchange rate, a weak
relationship between the real exchange rate and exports, as well as a strong relationship between
imports and exports, and the Granger causality test results revealed only a unidirectional
causality from imports to exports. Hepaktan et al. (2011) used monthly data from 1982 to 2011
to investigate whether Tiirkiye's exchange rate policy is effective in achieving a foreign trade
balance. According to the Johansen cointegration and Granger causality tests used in this study,
the fact that the effect of exports and imports on the real effective exchange rate is larger than
the effect of the real effective exchange rate on imports and exports indicates that the exchange
rate policy is ineffective in achieving foreign trade balance. Another study, using the ARDL
cointegration test, found that there is a long run relationship between exchange rates, imports,
and exports in Turkiye, while the Granger causality test results show that there is no causal
relationship between the variables (Bozdan et al., 2018). Aytekin and Ucan (2022) used the
Johansen cointegration test and the Granger causality test with monthly data from 2004 to 2019
for Tiirkiye and concluded that there is a long run cointegration relationship between the series,
bidirectional causality between exports and imports, and unidirectional causality from exchange
rate to inflation and imports. Ugur (2021) analyzed the effect of the real effective exchange rate
on exports and imports in the fragile five countries for the period 1994-2019 using panel
cointegration analysis. The study concluded that the decline in the real effective exchange rate
decreases imports but has no effect on exports. This result implies that the assumption that real
effective exchange rate reductions, as indicated by the J curve, enhance exports while
decreasing imports is exclusively true for imports in these nations. Nusair (2017) tested the
validity of the J curve in sixteen European transition economies with linear and nonlinear
ARDL models. The J curve phenomenon was not found in the linear model, but it was found in
the nonlinear model in twelve of the sixteen countries, indicating that currency depreciation
deteriorated the trade balance in the short run but improved it in the long run. The Johansen
cointegration test was used by Onakaya et al. (2018) to determine the existence of the J curve
phenomenon in the Nigerian economy. The authors claimed that while the appreciation of the
national currency improved the trade balance in the short term, they were unable to discover a
causal relationship between the variables in the long run. VAR analysis, Granger causality test,
variance decomposition, and impulse response function approaches were utilized using the
nominal exchange rate, export and import variables, and quarterly data for the Turkish economy
from 1998 to 2015. While there was unidirectional causation from imports to exports, there was
no causal link between the nominal exchange rate and exports and imports. According to the
findings of variance decomposition and impulse response analysis, the exchange rate has no
significant effect on exports and imports (Catalbas, 2016). Altin and Suslu (2017) used the
Toda-Yamamoto approach to examine the relationship between the Turkish exchange rate,
imports, and exports from 1989 to 2016 and found no statistically significant relationship.
Oluyemi and Isaac (2017) determined, using monthly data from 1996 to 2015, that the real
effective exchange rate in Nigeria has no effect on the volume of imports and exports and is
unaffected by export and import operations. In this study, which results contrary to economic
theory, the relationship between variables was explored using impulse response functions.
According to impulse response functions, exchange rates respond positively to imports and
negatively to exports.
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The second group, the summaries of the studies in which a relationship between the
variables was found, is also presented. Sahin and Durmus (2019) used monthly data from 2003
to 2018 to examine the relationship between Tirkiye's real effective exchange rate, exports, and
imports. The structural break co-integration test revealed that the variables were related in the
long run in the study, and causality tests revealed a unidirectional causality relationship from the
real effective exchange rate to imports and from exports to the real effective exchange rate.
Gerni et al. (2018) discovered a long run relationship between Tiirkiye’s exports, imports, and
the real effective exchange rate using ARDL and NARDL methodologies with quarterly data
from 2003 to 2017. Although the study failed to identify an asymmetric relationship in the long
run, it did reveal an asymmetric relationship in the short run in which decreases in the exchange
rate and imports impact exports. Balcilar et al. (2014) used the ARDL model to examine the
determinants of export performance in Tiirkiye using quarterly data from 1995 to 2012 and
studied the causal relationships among variables based on the findings. The study discovered
that productivity is the main determinant of exports in the short and long run, low exchange
rates increase exports in the long run, real wage increases negatively affect exports in the short
and long run, and foreign income is the most important determinant of exports in the long run.
lossifov and Fei (2019) addressed the arguments in the literature that trade flows are
disconnected from real effective exchange rate movements by using data from the Turkish
economy and using quarterly data for the period 1998-2017. The real effective exchange rate
was discovered to be a significant predictor of real trade balances throughout this period. The
study emphasizes that the effect of the real effective exchange rate on appreciation and
depreciation periods is not symmetric. During the period of real effective exchange rate
appreciation until the third quarter of 2008, the transmission channel operated to raise imports
while exports continued to grow. The depreciation of the real effective exchange rate
encouraged exports while suppressing imports in the post-2008 crisis era. Cergibozan and Ari
(2018) studied the trade balance consequences of exchange rate regimes implemented in
Tiirkiye between 1987 and 2015. They find no evidence of the J curve hypothesis despite
finding a long run relationship between the real effective exchange rate and the trade balance
under fixed and floating exchange rate regimes. In a study that used linear and nonlinear ARDL
models to examine the effect of the real effective exchange rate on the bilateral trade balance
between the United States and Vietnam, it turned out that the real exchange rate affected the
trade balance in the long run in the linear model and that while the effects on trade at the
industry level varied by product category, asymmetric effects were found in most of the total
industries in the short and long run in the nonlinear model (Ho et al., 2023). Nuhu and Bukari
(2021) examined the effect of Ghana's exports and imports of products on the real effective
exchange rate using VAR analysis with monthly data from 2005 to 2019. They discovered that
exports had a negative effect on the real effective exchange rate, whereas imports had a positive
effect, with import shocks having a greater impact. In their analysis of the post-2008 crisis
period in South Africa, Habanabakize (2020) found a long run relationship between exchange
rate, growth, export, and import variables with the ARDL model. Their findings indicate the
beneficial effects of economic growth on exports and imports, as well as currency appreciation,
which boosts imports and decreases exports, consistent with the theory. Furthermore, the
Granger causality test results reveal bidirectional causality between the exchange rate and
imports, growth and imports, and the exchange rate and growth. According to a study that
examined the short and long run effects of the real effective exchange rate and income on
Greece's trade between 1995 and 2018, the long run income elasticities of trade decreased
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throughout the period; the effect of the change in the real effective exchange rate on exports was
realized in the post-crisis period, while the effect on imports was realized throughout the period,
contrary to what was expected (Lazarou and Zervas, 2022). In their study on the influence of
exchange rate fluctuations on the balance of payments in Nigeria for the period 2010-2019,
Irmiya et al. (2023) indicated that unstable exchange rates create deterioration in the balance of
payments. The study highlighted that exchange rate instability reduces the value of the national
currency, harms exports, and raises the cost of imported products, and that the overall
performance of the economy is dependent on exchange rate stability. Rahim et al. (2020) used
VAR analysis and Granger causality tests to examine the causality relationship between exports,
imports, and exchange rate variables in the Indonesian economy and discovered a unidirectional
relationship from exchange rate to exports and to imports in the short run; in other words,
strengthening the national currency increases exports and imports. Berument et al. (2015) used
VAR analysis to examine the impact of real effective exchange rate shocks on Tiirkiye's exports
to fifteen important trading partners and discovered that a depreciation of the aggregate real
exchange rate increases exports by three-quarters and that the response of exports to bilateral
real exchange rate shocks varies across countries.

As mentioned earlier, the floating exchange rate regime was introduced in Tirkiye in
February 2001, and although the issue has been addressed in the previous literature, this study
has created a time series of more than twenty-two years from the implementation of this regime
to the present day; thus, unlike other studies, the entire period of the floating exchange rate
regime in the history of the Turkish economy has been covered and analyzed. It is hoped that
this "full period" analysis will contribute to future studies on the subject to some extent.

3. Data and Estimation Results

The relationship between the real effective exchange rate, exports, and imports under the
floating exchange rate regime in Tirkiye is analyzed with the VAR model. Monthly data
covering the period between March 2001 and June 2023 is used in the study. Real effective
exchange rate data are obtained from the CBRT (Central Bank of the Republic of Tiirkiye),
while exports and imports data are obtained from the TURKSTAT (Turkish Statistical Institute).

Table 2. Unit Root Test Results

INEX dinEX InIM dinlM INRER dInRER

étgtiFstTifst 2789443  -5.040604* -2.949341 -4.290533* -1.768865  -10.13567*
PP Test Statistics ~ -2.165782  -44.55877* -3.000914 -27.40382* -1.326430  -14.55061*
KPSS Test 0.389443  0.118294* 0.386079  0.073424* 0500904  0.031469*
Statistics

Note: *significance level at 1%

The stationarity of the series was determined using the ADF (Augmented Dickey-Fuller),
PP (Phillips-Perron), and KPSS (Kwiatkowski-Phillips-Schmidt-Shin) unit root tests. The
logarithmically converted export, import, and real effective exchange rate series were shown to
be non-stationary using unit root tests. The unit root test was applied again, this time using the
series' first differences, and the first differenced series were determined to be stationary
according to all three unit root tests. The results of the unit root test are shown in Table 2. The
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abbreviation InEX is used for the logarithmic transformation of the export series, InIM for the
logarithmic transformation of the import series, and INRER for the logarithmic transformation of
the real effective exchange rate series; d denotes the first difference of the series.

The VAR model employs series that are made stationary by taking the difference. The
appropriate number of lags should be determined first before estimating the model. Table 3
shows the lag selection criteria that were utilized to calculate the appropriate number of lags.
While the Schwarz information criterion (SC) and Hannan-Quinn information criterion (HQ)
consider two lags to be adequate for the model, the Akaike information criterion (AIC),
sequential modified likelihood ratio test static (LR), and final prediction error (FPE) criterion all
agree that five lags are appropriate. The number of lags for the VAR model is set to 5 based on
the criteria in the Table 3.

Table 3. VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC sC HQ
0 933.8684 NA 1.52e-07 -7.188173 -7.146974 -7.171609
1 998.1403 126.5585 9.90e-08 -7.614983 -7.450188 -7.548725
2 1041.674 84.71373 7.58e-08 -7.881650 -7.593259*  -7.765700*
3 1056.402 28.31902 7.25¢-08 -7.925883 -7.513895 -7.760240
4 1071.784 29.22061 6.90e-08 -7.975168 -7.439584 -7.759832
5 1085.157 25.09378* 6.68¢-08*  -8.008937*  -7.349756 -7.743907
6 1091.666 12.06251 6.81e-08 -7.989699 -7.206922 -7.674977
7 1100.015 15.27952 6.85e-08 -7.984671 -7.078298 -7.620256
8 1104.562 8.217162 7.09e-08 -7.950290 -6.920320 -7.536181

The model with the appropriate number of lags satisfies the conditions of stability,
absence of serial correlation and constant variance, which are confirmed by the relevant tests
and the results are presented in the appendix. Table 4 shows the estimated 48 coefficients,
standard errors, and t statistics for the VAR model that meets the stability criteria. The footnote
below the table indicates whether the coefficients in the table are statistically significant.

Table 4. VAR Estimates

DLNEX DLNRER DLNIM

-0.595838* 0.015306 0.045535

DLNEX(-1) (0.09052) (0.02920) (0.08937)
[-6.58221] [0.52414] [0.50950]

-0.239654** 0.007331 0.282359*

DLNEX(-2) (0.10572) (0.03411) (0.10438)
[-2.26688] [0.21495] [2.70520]

-0.426382* 0.054281 -0.135011

DLNEX(-3) (0.10970) (0.03539) (0.10830)
[-3.88691] [1.53384] [-1.24661]
-0.411829* 0.074967** -0.358728*

DLNEX(-4) (0.10512) (0.03391) (0.10378)
[-3.91775] [2.21062] [-3.45652]

-0.261164* 0.046330 -0.057959

DLNEX(-5) (0.09183) (0.02963) (0.09066)
[-2.84396] [1.56387] [-0.63927]
0.335901* 0.355798* 0.434937**

DLNRER(-1) (0.19996) (0.06451) (0.19742)
[1.67980] [5.51541] [2.20307]
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Table 4. Continued

DLNEX DLNRER DLNIM
0.015741 -0.258037* -0.001129
DLNRER(-2) (0.21141) (0.06820) (0.20872)
[0.07446] [-3.78344] [-0.00541]
-0.117828 0.034927 0.015959
DLNRER(-3) (0.21250) (0.06856) (0.20980)
[-0.55447] [0.50948] [0.07607]
-0.010316 -0.136867** 0.111600
DLNRER(-4) (0.19824) (0.06395) (0.19572)
[-0.05204] [-2.14012] [0.57021]
0.024688 -0.146483** 0.121792
DLNRER(-5) (0.18305) (0.05905) (0.18072)
[0.13487] [-2.48056] [0.67392]
-0.032267 -0.001397 -0.487088*
DLNIM(-1) (0.09335) (0.03012) (0.09216)
[-0.34566] [-0.04638] [-5.28506]
-0.125926 -0.029785 -0.319706*
DLNIM(-2) (0.10129) (0.03268) (0.10000)
[-1.24321] [-0.91149] [-3.19694]
0.348017* -0.064456*** 0.201098**
DLNIM(-3) (0.10199) (0.03290) (0.10069)
[3.41241] [-1.95907] [1.99720]
0.324490* -0.026204 0.250932*
DLNIM(-4) (0.09800) (0.03162) (0.09675)
[3.31114] [-0.82883] [2.59350]
0.046575 -0.020369 -0.080109
DLNIM(-5) (0.09144) (0.02950) (0.09028)
[0.50934] [-0.69048] [-0.88733]
0.017757* -0.002086 0.013489**
c (0.00665) (0.00215) (0.00657)
[2.66970] [-0.97200] [2.05423]

Note: Standard errors in (), t statistics in [ ]. *Significant at 1% level of significance. ** Significant at
5% level of significance. *** Significant at 10% level of significance.

3.1. VAR Granger Causality Test Results

Since the VAR model meets the stability criteria, the Granger causality test was used to
assess the causality between the variables, and the results are shown in Table 5. The null
hypothesis in the Granger causality test asserts that there is no causality between the variables.
The null hypothesis that there is no causality from the real effective exchange rate to exports is
accepted in the model with exports as the dependent variable, whereas the null hypothesis that
there is no causality from imports to exports is rejected. In other words, while no causality
exists from the real effective exchange rate to exports, there is a causality from imports to
exports. Because the model contains two explanatory variables, the probability value of the chi-
square test statistic in the "All" row is used to assess if all independent variables affect the
dependent variable. Since the probability value is 0.00070<0.10, it can be concluded that the
independent variables in this model (real effective exchange rate and import) are the cause of
the dependent variable (export).

In the model where the real effective exchange rate is the dependent variable, no causal
relationship was found from exports to the real effective exchange rate or from imports to the
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real effective exchange rate. Considering all variables in the model, no causal relationships were
found from independent variables to the dependent variable, the real effective exchange rate.

A causal relationship from exports to imports was found in the model with imports as the
dependent variable. However, no causal relationship was detected from the real effective
exchange rate to imports. Considering the joint effects of two independent variables in this
model, it is possible to conclude that there is a causal relationship between independent
variables and imports.

Table 5. VAR Granger Causality / Block Exogeneity Wald Test Results

Dependent variable DLNEX Chi-sq df Prob.
DLNRER 4.217071 5 0.5186
DLNIM 28.67991 5 0.0000
All 30.62439 10 0.0007
Dependent variable DLNRER Chi-sq df Prob.
DLNEX 6.721355 5 0.2422
DLNIM 4.091703 5 0.5363
All 12.11486 10 0.2774
Dependent variable DLNIM Chi-sq df Prob.
DLNEX 36.65914 5 0.0000
DLNRER 6.071304 5 0.2993
All 42.23847 10 0.0000

3.2. Impulse Response Functions

Graphs of impulse response functions show how other series are affected when a shock is
given to one of the series. In the graphs, the horizontal axis shows the periods, also called the
zero line, and the vertical axis shows the severity of the response. Responses above the zero line
indicate positive responses, while those below it indicates negative responses. The red dashed
lines represent the boundaries of the 95% confidence interval bounds, while the blue line is
called the response curve. When the zero line is within the confidence interval, it implies that
the reaction is meaningless (Mert and Caglar, 2019).

The impulse response functions of the variables in the model are presented in Figure 1.
The top panel of the figure shows the response of exports to shocks to exports, the real effective
exchange rate, and imports. The shock to export has a positive response in the first month, turns
negative in the second month, and becomes statistically insignificant in the middle of the third
month. The response of exports to the real effective exchange rate is negative in the first month,
and positive in the second month, but this response is not statistically significant. The response
of exports to a shock to imports is positive in the first month, negative in the second month, and
this effect persists until the middle of the third month.

The middle panel of the figure shows the responses of the real effective exchange rate.
The response of the real effective exchange rate to the shock in exports is negative and then
positive, but this response is not statistically significant. The response of the real effective
exchange rate to shocks originating from itself was quite high and positive until the middle of
the third month. The response of the real effective exchange rate to imports induced shocks is
statistically insignificant, as is the response to shocks to exports.
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The bottom panel of the figure shows the response of imports to shocks. As in other
variables, import responds the most to self-induced shocks. While this response is positive until
the beginning of the second period, it is negative until the middle of the third period. The
response of imports to the shock of exports is positive until the beginning of the second period
and negative until the third period. The response of imports to the shock to the real exchange
rate appears to be quite limited and is not statistically significant.

Response to Generalized One S.D. Innovations+2 S.E.

Response of DLNEX to DLNEX Response of DLNEX to DLNRER Response of DLNEX to DLNIM

.08 | .08 .08 \

W
041 .04 | 04 N\ \

.00

.00

-.04 -.04 - -.04

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of DLNRER to DLNEX Response of DLNRER to DLNRER Response of DLNRER to DLNIM
03 03 .03
02 .02 .02
01 014 o
00— ol N 00—
a0 T I ‘ - R I “”‘"/‘ E—
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of DLNIM to DLNEX Response of DLNIM to DLNRER

Y
08 08 084 W
o0a4 W\ 04+ 04

00

) E— = ——— = 00

04+ \ -04- -04-

Figure 1. Impulse Response Functions

3.3. Variance Decomposition

Impulse response analysis was used to determine the direction of the response of a
variable to the shocks applied to the series. Variance decomposition gives the distribution of the
total change among the variables over the periods.

Table 6, which presents the variance decomposition results for the export variable, shows
that in the first period, all of the change in exports was explained by itself; in the second period,
0.7% of the change in exports was explained by the real effective exchange rate; and in the other
periods the explanatory power of the real effective exchange rate for exports remained at very
low levels of 0.8% and 0.9%. The proportion of the change in exports affected by its own
shocks decreased considerably in the fourth period, and by this period, imports explained about
7% of the change in exports. In the fourth period and thereafter, the effect of the change in the
real effective exchange rate on exports remained at very limited levels (below 1%) until the end
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of the tenth period, while the ratio of the change in exports to the change in imports was around
8% on average.

Table 6. Variance Decomposition of Export

Period S.E. DLNEX DLNRER DLNIM
1 0.102863 100.0000 0.000000 0.000000
2 0.121739 99.18840 0.777257 0.034347
3 0.122099 98.82455 0.867030 0.308415
4 0.126411 92.27965 0.840637 6.879709
5 0.126690 91.94180 0.851207 7.206996
6 0.127378 91.04247 0.858385 8.099142
7 0.128290 90.99163 0.854791 8.153583
8 0.130007 91.12460 0.935308 7.940097
9 0.130598 91.05500 0.927089 8.017913
10 0.130866 90.70518 0.925160 8.369661

According to the variance decomposition results of the real effective exchange rate in
Table 7, imports had no effect on the real effective exchange rate in the first period, while the
effect of exports was 0.2%, meaning that 99.7% of the change in the real effective exchange rate
was explained by its own lagged values. The sensitivity of the real effective exchange rate to its
own lagged values started to decrease after the third period, and changes in imports and exports
started to affect the real effective exchange rate. At the end of the tenth period, 95% of the
change in the real effective exchange rate is explained by itself, while 2.3% is explained by
exports and 2.4% by imports.

Table 7. Variance Decomposition of Real Effective Exchange Rate

Period S.E. DLNEX DLNRER DLNIM
1 0.033184 0.242566 99.75743 0.000000
2 0.035223 0.279368 99.71986 0.000769
3 0.035618 0.476985 99.17322 0.349794
4 0.036169 0.487486 97.74535 1.767169
5 0.036789 2.088003 96.20182 1.710179
6 0.037445 2.028855 96.31301 1.658135
7 0.037605 2.311804 96.03934 1.648856
8 0.037731 2.297835 95.55004 2.152126
9 0.037872 2.374545 95.23061 2.394848
10 0.037937 2.368248 95.18323 2.448518

The variance decomposition results of the import variable in Table 8 are quite different
from the other two variables. While only 47% of the change in imports is explained by itself,
51% is explained by exports. In subsequent periods, the interaction between these two variables
has not changed significantly. The sensitivity of the change in imports to its own lagged values
declined to 47% in the tenth period, while the portion of the change in imports explained by
exports was realized as 51% in the tenth period, although it decreased by one or two points from
time to time. The effect of the real effective exchange rate on the change in imports hovered in
the 1.5%-1.8% band throughout the whole period.
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Table 8. Variance Decomposition of Import

Period S.E. DLNEX DLNRER DLNIM
1 0.101556 51.10379 1.492620 47.40359
2 0.111933 49.93187 1.788139 48.27999
3 0.113647 51.11294 1.781918 47.10514
4 0.117822 49.61074 1.699561 48.68970
5 0.118559 50.10876 1.777188 48.11405
6 0.120663 50.74383 1.765909 47.49026
7 0.120935 50.51605 1.772758 47.71119
8 0.121778 50.80759 1.756461 47.43595
9 0.122398 51.29784 1.742588 46.95957
10 0.122618 51.26457 1.736658 46.99877

4, Conclusion

Tiirkiye switched to an export-oriented industrialization strategy in 1980 and a financial
liberalization process in 1989, reduced interventions in exchange rates over time, and adopted
the floating exchange rate regime with the crisis in February 2001. In this study, the exchange
rate, export and import relations for the period 2001:3 to 2023:6 are analyzed with the VAR
model; causality relations between the variables are determined with the Granger test; how the
shocks applied to the variables affect other variables is analyzed with the impulse response
functions; and finally, the duration of the shock applied to other variables is analyzed with
variance decomposition.

The Granger causality test, which is applied after the VAR model is found to satisfy the
stability conditions, shows that there is a causal relationship from imports to exports and from
exports to imports. However, no causality was found between the exchange rate and export and
import variables. The impulse response functions indicate that the responses of exports and
imports to exchange rate shocks are statistically insignificant, consistent with the Granger
causality test results. The response of exports to an import shock is positive in the first period,
and negative in the second period, but disappears in the middle of the third month. The response
of imports to an exports shock is positive until the beginning of the second period, and then
turns negative. While the direction of the variables' responses to shocks is determined by
impulse response, variance decomposition is used to determine the share of the total change
among the variables over the period. The explanatory power of the exchange rate for the
changes in exports and imports is found to be quite limited. The rate at which the change in
exports is affected by its own shocks decreased considerably in the fourth period and by this
period, imports started to explain about 7% of the change in exports. The variance
decomposition results for imports are quite different from the other variables’ results. In the first
period, 51% of the change in imports was explained by exports, and this ratio has not changed
much over the ten periods. While the changes in the other variables in the model are largely
explained by themselves, the situation is quite different for imports. This result indicates that the
problem of exports dependence on imports persists in Tiirkiye.

The findings of the study are generally inconsistent with the theoretically foreseen
exchange rate-foreign trade relationship; the exchange rate does not affect exports or imports.
The strong relationship between imports and exports confirms the imported input dependence of
export-oriented production. Domestic production of imported raw materials and intermediate
goods will reduce the dependence of exports on imports and have a positive impact on the
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foreign trade deficit by reducing imports. In this way, the export-led growth strategy will also
yield successful results. Another problem with Tiirkiye's exports is related to the quality of the
export goods. The orientation of production towards capital intensive areas, ensuring high
value-added production, and increasing competitiveness in the international market will
contribute to the reduction of the foreign trade deficit and the development of the country.

Declaration of Research and Publication Ethics
This study which does not require ethics committee approval and/or legal/specific permission complies
with the research and publication ethics.

Researcher’s Contribution Rate Statement
I am a single author of this paper. My contribution is 100%.

Declaration of Researcher’s Conflict of Interest
There are no potential conflicts of interest in this study.

656



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2023, 8(4): 643-659
Journal of Research in Economics, Politics & Finance, 2023, 8(4): 643-659

References

Altin, H. and Sislii, C. (2017). Tiirkiye igin doviz kuru, ihracat ve ithalat arasindaki nedensellik iliskisinin
incelenmesi. Aksaray Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 9(2), 105-112.
Retrieved from http://aksarayiibd.aksaray.edu.tr/tr/

Atag, K. (2003). Dalgali kur politikas1 bir ¢dziim olabilir mi? Hacettepe Universitesi Iktisadi ve Idari
Bilimler Fakiiltesi Dergisi, 21(1), 15-23. Retrieved from https://dergipark.org.tr/tr/pub/huniibf

Aytekin, I. and Ugan, O. (2022). Ddviz kuru enflasyon ve dis ticaret arasindaki iliskinin ekonometrik bir
analizi: Tiirkiye 6rnegi. Nigde Omer Halisdemir Universitesi Iktisadi ve Idari Bilimler Fakiiltesi
Dergisi, 15(2). 460-475. https://doi.org/10.25287/0ohuiibf.1009183

Balcilar, M., Bal, H., Algan, N. and Demiral, M. (2014). Turkey’s export performance: Examining the
main determinants of export volume (1995-2012). Ege Academic Review, 14(3), 451-462.
Retrieved from https://dergipark.org.tr/tr/pub/eab

Berument, M.H., Denaux, Z.S. and Yalcin, Y. (2015). The inconsistent response of Turkish export
demand to real exchange rate shocks. Global Journal of Business Research, 9(1), 49-56. Retrieved
from https://www.theibfr.com/gjbr/

Bozdan, D.N., Ozenci, . and Benli, Y.K. (2018). Déviz kuru ile ihracat ve ithalat arasindaki iliskinin
analizi: Ampirik bir calisma. Mehmet Akif Ersoy Universitesi Sosyal Bilimler Enstitiisii Dergisi,
10(25), 638-649. https://doi.org/10.20875/makusobed.457585

Catalbas, N. (2016). The relationship among nominal exchange rate, import and export in Turkey for the
period 1988:1 to 2015:3. International Research Journal of Applied Finance, 7(4), 11-25.
Retrieved from https://irjaf.com/

Cergibozan, R. and Ari, A. (2018). The exchange rate regime and trade balance in Turkey. The
International Trade Journal, 32(4), 363-387. https://doi.org/10.1080/08853908.2017.1412372

Gerni, C., Aksu, H. and Emsen, O.S. (2018). Tiirkiye ekonomisinde ihracat ile ithalat ve doviz kuru
arasindaki iliskiler. Cumhuriyet Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 19(1), 78-
91. Retrieved from http://esjournal.cumhuriyet.edu.tr/tr/

Habanabakize, T. (2020). The effect of economic growth and exchange rate on imports and exports: The
South African post-2008 financial crises case. International Journal of Economics and Finance
Studies, 12(1), 223-238. https://doi.org/10.34109/ijefs.202012114

Hepaktan, E., Cnar, S. and Diindar, O. (2011). Tirkiye’de uygulanan déviz kuru sistemlerinin dis ticaret
ile iliskisi. Akademik Arastirmalar ve Calismalar Dergisi, 3(5), 62-82. Retrieved from
https://dergipark.org.tr/en/pub/kilisiibfakademik

Ho, S., Nguyen, T. and To-The, N. (2023). On the (a)symmetric effects of real exchange rate on trade
flows: New evidence from US-Vietnam trade balance at the industry level. Journal of Asia Pacific
Economy, 28(3), 949-971. https://doi.org/10.1080/13547860.2021.1884346

Inan, E.A. (2002). Kur rejimi tercihi ve Tiirkiye (Tiirkiye Bankalar Birligi Bankacilik ve Arastirma
Grubu, Arastirma Raporu). Retrieved from
https://www.tbb.org.tr/Dosyalar/Arastirma_ve_Raporlar/Kurrejimleri.doc

lossifov, P. and Fei, X. (2019). Real effective exchange rate and trade balance adjustment: The case of
Turkey (IMF Working Paper, WP/19/131). Retrieved from
https://www.imf.org/en/Publications/WP/Issues/2019/06/28/Real -Effective-Exchange-Rate-and-
Trade-Balance-Adjustment-The-Case-of-Turkey-46844

Irmiya, S.R., Agbo, P. and Odumu, V.A. (2023). The effect of exchange rate fluctuations on balance of
payments in  Nigeria.  Afropolitan  Journals, 10(1), 34-46. Retrieved from
https://publications.afropolitanjournals.com/index.php/ajmbr/index

Karakas, A. (2017). ithalata dayali ihracatin riskli yapisi: Dis ticarette siirdiiriilebilirligin Tiirkiye igin
analizi. Kiriklake Universitesi Sosyal Bilimler Dergisi, 7(2), 261-277. Retrieved from
https://dergipark.org.tr/en/pub/kushd

Kepenek, Y. and Yentiirk, N. (2001). Tiirkiye ekonomisi (12. ed.). istanbul: Remzi Kitabevi.

657


http://aksarayiibd.aksaray.edu.tr/tr/
https://dergipark.org.tr/tr/pub/huniibf
https://doi.org/10.25287/ohuiibf.1009183
https://dergipark.org.tr/tr/pub/eab
https://www.theibfr.com/gjbr/
https://doi.org/10.20875/makusobed.457585
https://irjaf.com/
https://doi.org/10.1080/08853908.2017.1412372
http://esjournal.cumhuriyet.edu.tr/tr/
https://doi.org/10.34109/ijefs.202012114
https://dergipark.org.tr/en/pub/kilisiibfakademik
https://doi.org/10.1080/13547860.2021.1884346
https://www.tbb.org.tr/Dosyalar/Arastirma_ve_Raporlar/Kurrejimleri.doc
https://www.imf.org/en/Publications/WP/Issues/2019/06/28/Real-Effective-Exchange-Rate-and-Trade-Balance-Adjustment-The-Case-of-Turkey-46844
https://www.imf.org/en/Publications/WP/Issues/2019/06/28/Real-Effective-Exchange-Rate-and-Trade-Balance-Adjustment-The-Case-of-Turkey-46844
https://publications.afropolitanjournals.com/index.php/ajmbr/index
javascript:;
https://dergipark.org.tr/en/pub/kusbd

A.B. Akay, “Exchange Rate, Export, and Import Relations in Tiirkiye: Does the Floating Exchange Rate
Regime Meet Expectations?”

Lazarou, N. and Zervas, A. (2022). Declining long-run income elasticities and the rise of cyclicality of
trade: Evidence from Greece, 1995-2018. The World Economy, 46(6), 1873-1888.
https://doi.org/10.1111/twec.13369

Mert, M. and Caglar, A.E. (2019). Eviews ve Gauss uygulamali zaman serileri analizi. Ankara: Detay
Yayincilik.

Nuhu, P. and Bakari, D. (2021). An analysis of export, import and exchange rate oscillation in Ghana.
International Journal of Economic Policy Studies, 15, 301-327. https://doi.org/10.1007/s42495-

021-00060-7
Nusair, S.A. (2017). The J curve phenomenon in European transition economies: A nonlinear ARDL
approach. International Review of Applied Economics, 31(1), 1-27.

https://doi.org/10.1080/02692171.2016.1214109

Oluyemi, O. and Isaac, E.D. (2017). The effect of exchange rate on imports and exports in Nigeria from
January 1996 to June 2015. 1IARD International Journal of Economics and Business Management,
3(2), 66-77. Retrieved from www.iiardpub.org

Onakaya, A., Johnson, S.B. and Ajibola, O.J. (2018). Exchange rate and trade balance: The case for J-
curve effect in Nigeria. KIU Journal of Social Sciences, 4(4), 47-63. Retrieved from
https://www.ijhumas.com/ojs/index.php/kiujoss

Ozgelik, O. and Uslu, N. (2020). Tiirkiye’de reel déviz kuru ve dis ticaret arasindaki iliski (2003-2016).
Uluslararasi  Afro-Avrasya  Arastrmalart  Dergisi, 5(9), 180-197. Retrieved from
https://dergipark.org.tr/en/publ/ijar

Rahim, M., Millia, H., Adam, P. and Saidi, L.O. (2020). Causality relation among export, import and
exchange rate in Indonesia. International Journal of Scientific & Technology Research, 9(3),
3096-3102. Retrieved from https://www.ijstr.org/

Sahin, D. and Durmus, S. (2019). Turkiye’de reel efektif doviz kuru, ihracat ve ithalat arasindaki
nedensellik iliskisinin analizi. Karabiik Universitesi Sosyal Bilimler Enstitiisii Dergisi, 9(1), 210-
223. Retrieved from https://dergipark.org.tr/tr/pub/joiss

CBRT. (2023). Real effective exchange rate [Dataset]. Retrieved from
https://www.tcmb.gov.tr/wps/wcm/connect/EN/TCMB+EN/Main+Menu/Statistics/Exchange+Rat
es/Real+Effective+Exchange+Rates+Deneme/

TURKSTAT. (2023). Foreign trade statistics [Dataset]. Retrieved from
https://data.tuik.gov.tr/Kategori/GetKategori?p=dis-ticaret-104&dil=2

Ugur, B. (2021). The effect of real effective exchange rate on imports and exports: The case of fragile
five. Journal of Economics, Business & Political Studies, 8(2), 222-242.
https://doi.org/10.48064/equinox.944158

658


https://doi.org/10.1111/twec.13369
https://doi.org/10.1007/s42495-021-00060-7
https://doi.org/10.1007/s42495-021-00060-7
https://doi.org/10.1080/02692171.2016.1214109
http://www.iiardpub.org/
https://www.ijhumas.com/ojs/index.php/kiujoss
https://dergipark.org.tr/en/pub/ijar
https://www.ijstr.org/
https://dergipark.org.tr/tr/pub/joiss
https://www.tcmb.gov.tr/wps/wcm/connect/EN/TCMB+EN/Main+Menu/Statistics/Exchange+Rates/Real+Effective+Exchange+Rates+Deneme/
https://www.tcmb.gov.tr/wps/wcm/connect/EN/TCMB+EN/Main+Menu/Statistics/Exchange+Rates/Real+Effective+Exchange+Rates+Deneme/
https://data.tuik.gov.tr/Kategori/GetKategori?p=dis-ticaret-104&dil=2
https://doi.org/10.48064/equinox.944158

Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2023, 8(4): 643-659
Journal of Research in Economics, Politics & Finance, 2023, 8(4): 643-659

Appendix

AR characteristic polynomial reverse roots are utilized to determine if the VAR model
meets the stability criteria. The fact that the absolute values of the autoregressive characteristic
roots of the VAR equation system are smaller than one indicates that the system is constituted
by stationary variables and fulfills the stability criterion. The inverse roots of the AR
characteristic polynomial are shown in Figure 1 to be within the unit circle, implying that the
system meets the stability criteria.

1.5

1.0

0.5+ .
.
0.0 ce o
.
0.5 .

104

-1.5 T T T T T
15 10 05 00 05 10 15

Figure Al: Inverse Roots of AR Characteristic Polynomial

The Autocorrelation Langrange Multiplier (LM) test is applied for 10 lags to verify
whether the VAR model meets the criterion of no serial correlation. Since all the p-values in
Table 1 are greater than 0.01, the LM test null hypothesis "No serial correlation at lag h" cannot
be rejected. The absence of autocorrelation of the residuals up to 10 lags is ensured at a bias
level of 0.01.

Table Al: Autocorrelation LM Test

Lag LRE stat Rao F-stat Prob.
1 12.85642 1.435599 0.1692
2 10.59222 1.180496 0.3047
3 2.420752 0.267926 0.9829
4 11.43345 1.275161 0.2472
5 11.28148 1.258049 0.2569
6 14.65395 1.638822 0.1009
7 8.271451 0.920032 0.5071
8 9.538240 1.062079 0.3892
9 7.900281 0.878470 0.5442

10 12.52908 1.398658 0.1851

To evaluate if the error terms in the VAR model fulfill the constant variance constraint,
the white heteroskedasticity test was used. The table's test findings demonstrate that the null
hypothesis that the variance of the error term is constant cannot be rejected (p>0.01) and that the
constant variance condition is fulfilled at the 0.01 error level.

Table A2: White Heteroskedasticity Test

Chi-sq df Prob.

207.3044 180 0.0797
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Abstract
Financial distress, which can lead to bankruptcy or liquidation, is important for
companies, creditors, investors, and the economy. Recent financial crises and global
economic fluctuations have brought this issue to the forefront. In an effort to foresee
financial distress, methods like Altman's Z-score have been proposed while, recent
developments have allowed for the incorporation of recent techniques like machine
learning. The purpose of this study is to forecast the emergence of financial distress
in BIST Industrials Index (XUSIN) companies by using the k-means clustering
algorithm, Altman Z-score and Springate S-score models with firm level financial
indicators where we investigated successful and unsuccessful companies. Our
findings show that two companies met all three Altman Z-score, Z'-score, S-score and
financial situation criteria in 2011, 2012, 2015, and 2017; 2 companies in 2016 and
2018; 5 companies in 2013 and 2014; 4 companies in 2019; 1 company in 2020
where no companies are grouped in the same groups in 2021, which means the
methods reach different results. It has been determined that the k-means clustering
algorithm, particularly due to its higher separability, provides more accurate
clustering results for the concerned parties compared to other methods.
Oz

Firmalar, kredi verenler, yatirimcilar ve bir biitiin olarak ekonomi i¢in bir firmanin
iflas veya tasfiyesi ile sonuclanabilecek finansal sikinti kavrami ¢ok 6nemli bir
konudur. Son dénemde yasanan finansal krizler ve kiiresel ekonomik dalgalanmalar
bu konunun énemini artirmistir. Onceki ¢alismalar goz oniinde bulunduruldugunda,
finansal sikintiyr 6ngérmek amaciyla Altman Z-skoru gibi yontemlerin gelistirildigi
goriilmektedir. Fakat son donemlerde makine 6grenmesi gibi yeni tekniklerin de bu
amagla kullandig1 goriilmektedir. Bu calismanin amaci, k-ortalamalar kiimeleme
algoritmasi ile Altman Z-skoru ve Springate S-skoru modellerinden faydalanarak,
BIST Sanayi Endeksi (XUSIN) firmalarinda finansal sikintiyr tahmin etmektir.
Aragtirmanin bulgularia gore iki firma 2011, 2012, 2015 ve 2017 yillarinda Altman
z-skoru, Z'-skoru, S-skoru ve mali durum kriterlerinin {igiinii de karsilamaktayken,
2016 ve 2018 yillarinda 2 firma, 2013 ve 2014 yillarinda 5 firma, 2019 yilinda 4
firma, 2020 yilindaysa 1 firma bu kriterleri kargilamaktadir. 2021 yilina bakildiginda
hicbir sirketin ayni gruplarda gruplanmadigi goriilmektedir. Bu durum kullanilan
yontemlerin farkli sonuglara ulastigi anlamma gelmektedir. Ozellikle k-means
kiimeleme algoritmasinin, daha yiiksek ayiric1 6zelligi sayesinde ilgili taraflar igin,
diger yontemlere gore daha dogru kiimeleme sonuglar1 verdigi tespit edilmistir.
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1. Introduction

Financial distress is a situation that a company may face when it cannot fulfill its
financial obligations to its creditors. If not managed properly, it can lead to companies going
bankrupt or even being liquidated, a situation that could be harmful to both individuals and
possibly the wider economic system. Interest in this topic has grown, and the idea of financial
failure has risen to the forefront, especially in light of the growth in financial crises and the
swings that countries are experiencing. Due to the recent financial crises and global economic
volatility that countries are experiencing, this subject has drawn more interest in recent years
(Fidan, 2021).

Since a company's financial difficulties are also related to their financial performance, via
financial ratios, it is possible to determine if a company is successful or at risk of financial
distress based on comparisons with past years' performance. In addition, companies employ
financial ratios to understand the market status of their own sector as well as other sectors and
take measures by adopting any necessary procedures. (Kalfa and Bekcioglu, 2013: 442-443).
Lenders, financiers, partners, banks, and stock investors utilize financial ratios as significant
decision-making criteria. Thus, these parties can determine which companies they will invest in
based on financial ratios. From a management perspective, financial ratios enable the evaluation
of management success, operations, and firm performance (Tekin and Temelli, 2021).

Early research on financial distress focuses on the ability of financial ratios and
concerning models that could predict the potential bankruptcy of companies. One of the
pioneering studies is Altman's (1968) presentation of the Z-score equation, obtained by financial
ratio analysis which is the first multivariate bankruptcy prediction model (Altman et al., 2017).
With this model, Altman developed one of the first systematic approaches to understanding and
predicting financial failure by trying to determine the probability of bankruptcy of firms through
various financial ratios. Later, this model laid the groundwork for the basis of many studies and
played a significant role in the development of early prediction models and the emergence of a
more refined understanding of the prediction of financial distress (Beaver, 1966; Taffler, 1984;
Zmijewski, 1984). For instance, Ohlson (1980) employed a logit model in conjunction with
financial ratios while Opler and Titman (1994) focused on the firm value and their industry and
revealed the negative impact of financial distress on firm value and forcing these firms to alter
their operational approaches to improve the efficiency.

Breakthroughs in information technology and computer science enable the retrieval of
vast quantities of data in the field of finance, as well as in virtually every other discipline.
Existing and previously unknown relationships raise the significance of data processing. It is
argued that the solution to a problem may depend on undiscovered correlations between the
given data; consequently, identifying these relationships may offer the opportunity to solve the
problem (Awad and Khanna, 2015: 5). Artificial intelligence methods such as machine learning
use systematic algorithms to identify and synthesize data and information correlations.
Clustering analysis is an approach to machine learning that groups variables based on their
shared properties and separates them into clusters. Cluster analysis groups data by similarity,
with the most similar in one cluster and the least similar (those with the greatest disparities) in
another (Shih et al., 2010).

In the finance literature, cluster analysis has been used to look at how companies are put
into groups based on their differing characteristics and, these groups are formed based on
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known variables such as companies' sector and size. However, sectorial classification is an
expected clustering criterion. In this study, cluster analysis was used to group companies in the
same sector according to their financial ratios. Thus, organizations can be categorized based on
financial criteria that are not sector-specific, even if they are in the same industry and have
financial ratios that are dispersed around the sector average. When these groupings are analyzed
in detail, it is possible to rank the companies financially. Hence, cluster analysis is employed to
detect financial distress and to rank companies so they differ in terms of financial distress.
Therefore, cluster analysis can be used to detect financial distress, and companies can be
categorized according to their risk of financial distress. Financial distress is a critical issue that
concerns companies, investors, creditors, and the wider economy. Studies conducted over the
last few decades in identifying this situation have enriched the literature and provided insights
into companies' effective management practices and formulated sound strategic decisions.

With the recent studies, the methods and models applied in this field are evolving and
contributed by the latest trends such as machine learning and its applications. This study stands
out by employing the k-means clustering algorithm by using financial ratios, an unsupervised
learning data mining technique, to identify the financial distress of the firms listed on XUSIN.
Previous studies have used clustering techniques for financial performance analysis in various
contexts. For example, Horobet et al. (2008) identified similarities between clusters of forest
product companies and other sectors. Akyuz et al. (2012) used the alignment of clusters via
financial ratios of manufacturing firms with their respective sectors. Ozkan and Boran (2014)
examined clusters of firms in the manufacturing sector, while Ari et al. (2016) and Gazel and
Akel (2018) analyzed the financial performance and sector classification compatibility of firms
listed on BIST (Borsa Istanbul).

However, no prior study has been found that predicts financial distress by clustering firms
based on their financial ratios. Another distinctive aspect of this study is its approach to
predicting financial distress. Typically, methods including artificial neural networks require
official identification of firms experiencing financial distress for prediction. The k-means
clustering method, in contrast, does not require an official diagnosis of financial distress. It
predicts financial distress by forming clusters based on similarities in financial ratios and
identifying distinct characteristics within these clusters. Additionally, the specific financial
ratios used in this study add another layer of perspective compared to other research.

This study consists of 4 sections. Following the introduction, a thorough review of the
relevant literature is presented. And, in the third section, the data, methodology and approaches
are explained where the findings are displayed. The results were then analyzed in the discussion
and conclusion which is the fourth section.

2. Literature Review

The concept of financial distress describes various situations in which companies face
financial difficulties. In general, terms such as “bankruptcy,” “failure,” “inability to pay debts,”
and “default” have been used to explain these situations. Altman (1993) initially provided a
comprehensive definition of financial distress. According to this definition, the term
“bankruptcy” was considered the closest legal definition of financial distress. Zmijewski (1984)

defined financial distress as the act of filing for bankruptcy. However, Theodossiou et al. (1996)
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stated that when financially troubled firms were evaluated, many of them did not file for
bankruptcy due to mergers or privatizations, whereas financially sound firms often filed for
bankruptcy to avoid taxes or lawsuits. Additionally, “failure” was defined as the firm’s inability
to make payments to its creditors, preferred shareholders, or suppliers, or the firm’s state of
bankruptcy. These situations resulted in disruptions to the firm’s operations (Dimitras et al.,
1996). Altman (1993) defined failure as a significant and persistent decrease in the realized
return on invested capital, risk assessment allowance, and rates of return compared to similar
investments. Zopounidis and Dimitras (1998) defined “inability to pay debts” as negative
performance due to liquidity problems. Companies commonly go bankrupt by accumulating
excessive debt. “Default” was defined as a situation where the firm violates the agreement
condition with its creditor, leading to a legal action. The Ministry of Corporate Affairs in India
has previously published a list of companies that defaulted on their obligations (Zopounidis and
Doumpos, 1999).

Financial distress refers to a financial decline experienced by a company before its
bankruptcy or liguidation occurs. Indicators of a company experiencing financial distress
include the inability to meet its obligations due to insufficient funds and difficulties in
conducting operational activities (Plaat and Platt, 2002). Financial distress occurs when a
company has insufficient cash flow to fulfill matured obligations such as trade debts or interest
expenses (Mohammed, 2017). Agustini and Wiriwati (2019) defined financial distress as the
inability of a firm to manage and sustain its financial performance, leading to losses within the
current fiscal year. If financial distress is accurately identified in a firm, preventive measures
can be taken to address situations such as liquidation or bankruptcy by evaluating the company.

Edward I. Altman developed the Z-score factor in 1968 to predict corporate bankruptcy
risk. This score has helped analyze the financial distress of manufacturing firms using publicly
available financial data. Altman (1968) emphasized that solvency, liquidity, and profitability
ratios are the most critical determining financial indicators for bankruptcy prediction.
Furthermore, it was found that the Z-score model accurately predicted the likelihood of default
for 94% of the sampled firms across different periods. Additionally, it was concluded that the Z-
score could effectively predict firms’ credit risk up to two years in advance (Altman, 1968).
Altman et al. (1977) later developed a new default prediction model by modifying the
independent variable data. Altman (2005) also developed an emerging markets model applicable
to developing countries which employed by numerous later research (Saif and Al Zaabi, 2011;
Ozdemir, 2014; Pradhan, 2014; Ariesta et al., 2015; Joshi, 2020). The Altman Z-score model
has been tailored for specific applications by modifying the variables used from 1968 to 2005.
The Altman Z-score model is being widely used today. For example, Cleary and Hebb (2016)
increased the variables of the Altman Z-score by including credit dependency, credit quality,
capital adequacy ratio, and off-balance sheet items when using discriminant analysis to predict
bank distress. Almamy et al. (2016) created a new J-UK model with a prediction power of
82.9% by adding cash flow variables to the Z-score model.

Previous research has predicted the financial condition of companies using the Altman Z-
score model. Kulali (2016) used the Altman Z-score to predict the financial failure risk by using
data from bankrupt firms listed on Borsa Istanbul between 2000 and 2013 and, obtained results
indicating the high predictive power of the Altman score model in forecasting financial failure.
Gunawan et al. (2017) found that the variables included in the Altman Z-score model explained
65% of the financial distress, while the remaining portion was influenced by other variables in
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the study. Mohammed (2017) and Panigrahi (2019) used the Z-score model to predict the
financial distress of companies operating in the cement and pharmaceutical sectors. The
findings indicated that bankruptcy was not a concern for companies in these sectors, and
investors should have confidence in their investments. Utilizing the Altman Z-score, Springate
S-score and Zmijewski J-score financial distress prediction methods, Kiraci (2021) indicates
that in times of crisis, airline companies’ bankruptcy scores are affected by firm level indicators
such as leverage, asset structure, size, profitability, and liquidity. Guizani and Abdalkrim (2022)
employed Altman Z-score model as a proxy for financial distress and employed two regression
models to indicate the impact of board gender diversity on financial distress. The study by Ullah
et al. (2023) investigates the impact of corporate social responsibility on the financial distress of
non-financial firms in Pakistan. The research found a negative relationship between corporate
social responsibility and financial distress where, Islam et al. (2023) examined the relationship
between the comparability of financial statements and financial distress. Their study discovered
that as accounting comparability increases, the likelihood of financial distress decreases. The
Altman Z-score model used in the studies has been criticized for unrealistic assumptions such as
multivariate normality and independent predictive variables. Dimitras et al. (1996) extensively
examined statistical methods used for financial distress prediction. Logistic regression was
commonly employed to predict the probability of financial distress. However, with the
development of Al-based methods, they are widely used in research for predicting financial
distress.

Regarding the use of artificial intelligence-based machine learning methods, Ravi Kumar
and Ravi (2007) stated that researchers employed various techniques, along with neural
networks being the most commonly used. Recently Zhang et al. (2022) proposed a new XAl
(explainable artificial intelligence) model to predict financial distress for Chinese listed firms
where they employ a filter and wrapper technique. Ben Jabeur et al. (2023) employ an improved
version of XGBoost algorithm where they reach more accurate predictions compared to the
traditional feature selection models and provide an alternative for financial failure prediction.
Other techniques included decision trees (Frydman et al., 1985), case-based reasoning (Li and
Sun, 2009), genetic algorithms (Shin and Lee, 2002), simulation analysis (Cohen et al., 2012),
and support vector analysis (Gestel et al., 2006). Altinirmak and Karamasa (2016) utilized
support vector machines and artificial neural networks, which are machine learning techniques,
to early detect the financial distress of banks operating in Turkey. The results of the prediction
indicated that those methods were superior as early warning systems for assessing financial
distress. Research by Kristianto and Rikumahu (2019) in Indonesia asserted that financial
predictions using artificial neural networks outperformed conventional methods. Similarly,
Alamsyah et al. (2021) successfully predicted the financial distress of 33 companies listed on
IDX using artificial neural networks and achieved an accuracy rate of 95.6%. Zhu et al. (2022)
predicted the financial distress of 3424 companies listed on the Chinese stock exchange using
neural networks, support vector machines, decision trees, and logistic models. The analysis
yielded better results compared to traditional methods. Wu et al. (2022) combined a multilayer
perceptron artificial neural network (MLP-ANN) with the conventional Altman Z-score to
create a financial distress prediction model using data obtained from Chinese companies. The
results indicated that the new model achieved an average accuracy rate of 99.40%, compared to
86.54% for the Altman Z-score and 98.26% for artificial neural networks alone. This indicates
that the new model provides earlier warning signals compared to the others. Kristanti et al.
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(2023) predicted financial distress using artificial neural networks on data from 17 construction
firms listed on the Indonesian Stock Exchange. The analysis revealed financial distress in 6
firms and stability in 11 firms. In their research, Dube et al. (2023) utilized artificial neural
networks to predict the financial distress of companies in the financial services and
manufacturing sectors listed on Johannesburg Stock Exchange (JSE). The analysis reveals that
artificial neural networks accurately predicted financial distress 96.6% of the time. Similarly,
Aker and Karavardar (2023) employed Logistic Regression, Decision Tree, Random Forest,
Support Vector Machines, K-Nearest Neighbor, and Naive Bayes models in their study to
predict financial distress in small and medium-sized enterprises in Turkey. Their results showed
a 97% improvement in classification accuracy.

As seen by previous research, financial ratios have been used as basic data input in cluster
analysis, as well as in numerous other analyses and methods. For example, Kalbuana et al.
(2022) benefitted from financial ratios such as profitability ratio besides other firm level
variables as diversity and board size where they proved profitability ratio has a negative impact
on financial distress. In their paper, Tekin and Temelli (2021) analyze financial success and
evaluate the companies’ financial situation using cluster analysis and financial ratios, where
they include 72 companies listed on BIST for 2011-2019 period, obtaining 14 clusters. In the
two-step cluster analysis used as another method, companies are grouped in 5 clusters. As a
result of the analysis, it was seen that the banking, non-bank finance and real estate investment
trusts sectors differ significantly from the others. Since the financial ratios of companies from
different sectors are used in the study, these ratios are naturally expected to vary. This can lead
to sector-based differentiation, which is a factor that facilitates grouping in cluster analysis. This
may make the distinctiveness of the clusters formed dependent on the sector. Using cluster
analysis with financial ratios, Alexandra et al. (2008) clustered 115 companies operating in four
different countries. As a result, the companies were grouped in 8 clusters and both of the
financial ratios used in this grouping had significant effect. Horobet et al. (2008) examined the
profitability of companies operating in different sectors in four different countries using
hierarchical clustering and K-means clustering analysis. It has been determined that cluster
structures have changed during the time period considered and the companies’ financial
performances are predicted. Bassetto and Kalatzis (2011) used a hybrid clustering method to
analyze the presence of financial constraints on investment decisions in 367 Brazilian firms.
Results indicate that clustering techniques give robust results on financial constraint
determination. Using financial ratios and clustering and separation analysis, Akyuz et al. (2012)
focused on the manufacturing industry sector. They found that the cluster of industries
producing forest products shared characteristics with other industrial sectors. Prediction
accuracy was one of the comparison criteria which 21 models conducted on five related
datasets. Ozkan and Boran (2014) examined manufacturing industry companies with k-means
cluster analysis using financial ratios detecting the companies in the clusters were compatible
with their sectors. Ari et al. (2016) evaluated the financial performance of companies listed on
BIST using financial ratios. The two-stage clustering analysis produced two clusters with a
medium quality. Gazel and Akel (2018) attempted to determine the BIST sector classification
through cluster analysis in their study. It was discovered that some stocks were clustered
according to their sector classification in the analyses carried out using hierarchical
agglomerative clustering analysis.
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3. Data and Method

The study included companies that were listed on the BIST Manufacturing Industry Index
between 2011 and 2021 and whose data was available. Data were obtained from Thomson
Reuters Datastream database and Public Disclosure Platform (KAP). K-means cluster analysis
was used in the analyses, and it was performed for each year, offering researcher the chance to
look at how the companies in the clusters have changed over time. Since the data used in the
analyzes were financial ratios, no adjustments were needed due to scale differences. The aim of
the study is to sort 24 companies whose data are useable into clusters, considering that
companies with similar characteristics will have similar financial ratios, it is envisaged that
companies with and without financial distress risk can be divided into clusters.

3.1. Traditional Methods

Altman's Z-score model (1968) is a discrimination and prediction model designed to
predict corporate bankruptcy by estimating the distance between the financial values and default
values of manufacturing companies (Al Zaabi, 2011). Altman Z-score approach combines the 5
variables (shown in Table 1) with different weights in a single Z-score value. The calculation
function of Altman’s approach is shown in equation 1.

Table 1. VVariable Definitions

Variable Ratio
X1 WCITA Working Capital to Total Assets (CA=CA-CL)
X2 PITA Profit to Total Assets
X3 EBIT/TA Earnings Before Interest and Taxes to Total Assets
X4 MVE/TL Market Value of Equity to Total Liabilities
X5 STA Sales to Total Assets

Note: WC: Working Capital, TA: Total Assets, CA: Current Assets, CL: Current Liabilities, P: Profit,
EBIT: Earnings before interests and Taxes, MVE: Market Value of Equity, TL: Total Liabilities, S: Sales

Z=12XI + 1.4X2 + 3.3X3 + 0.6X4 + 0.99X5 €]

The threshold value of z=2,675 is found best for separation by Altman. The classification
of Z-score values is shown below, equation 2.

z > 2.675, Financially healty,no risk
f(z) =4{1.8 <z < 2,675, Grey area,risky zone ()
z < 1.8, Danger zone

Altman Z'-score Approach
7!=0.717X1 + 0.847X2 + 3.107X3 + 0.420X4’ + 0.998X5 3)
The criterion in equation 4 is used to evaluate the calculated z'-score value.

z' > 2.90, Financially healty,no risk
f(z) = 1.23 <7 <290, Greyarea,risky zone 4)
z' < 1.23, Danger zone

The Springate S-score approach, which is an enhanced iteration of the Altman Z-score
model (1968), has proven to be effective for organizations in the manufacturing sector. The
variables have been removed from this method; they are defined as follows: X1 working capital
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to total assets; X2 earnings before interest and taxes to total assets. For the calculation of S-
score, see below.

S=1.03X1 + 3.07X2 +0.66X3 + 0.4X4 ©)
Evaluating the calculated S-score value requires the scale in Equation 6.

§$>0.862, Financially healty,no risk
f(§) = §<0.862, Danger (risky)zone (6)

This study also predicted financial distress via firm level financial criteria. (Ural et al.,
2015; Salur, 2021; Susler, 2022). These criteria are as follows; (i) Having made a loss for at
least 2 years in a row, (ii) 10% decrease in assets, (iii) The equity value is negative.

In order to assess the efficacy of this method, it is necessary to have knowledge of the
examined companies' financial distress. Thus, the method's efficacy can be determined by
comparing the Altman Z-score result to the actual situation. The model Wu et al. (2022) used
showed a very high performance with a successful prediction of 86.4%. However, there is no
outcome data to determine the efficacy of such methods in markets such as Turkey, where
financial distress is not formally defined, and companies avoid filing for bankruptcy. However,
there is no outcome data to determine the efficacy of such methods in markets such as Turkey,
where financial distress is not formally defined, and companies avoid filing for bankruptcy. As
a matter of fact, when the Altman Z-score method is employed, During the 12-year period of 35
companies, only 3 were determined to be financially healthy in 11 time periods, while 1 was
determined to be risky in only 1 time period and financial distress was calculated for all other
companies and time periods (Appendix 1). Based on this analysis, 1 indicates unsuccessful, 2
indicates risky, and 3 indicates unsuccessful companies.

According to the analysis results given in Annex 1 and Table 2, it was seen that the
Altman Z-score method classified the companies as mostly unsuccessful for all years, evaluated
at most 1 company as successful and 3-4 companies as risky. This shows that the Altman Z-
score method is not discriminative enough for manufacturing sector in Turkey. While corporate
financial indicators may suggest financial distress, the rarity of official bankruptcy may also
contribute to the occurrence of this circumstance.

The Altman z'-score method identifies a bigger portion of companies as financially
successful and financially risky in comparison to the Z-score method. Although there were a
comparatively greater number of successful companies from 2013 to 2019, the number of
successful companies in the pandemic periods of 2020 and 2021 was determined as 2 and 3,
respectively.

When the results of the Springate S-score method are examined (Appendix 1),
considering that the method evaluates two situations as financial success and failure without a
financial risk criterion, it is seen that the number of companies evaluated as financially
successful is more than half.
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All traditional methods results same
K-means clustering results
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2015

Z and Z' score results same

Z, Z' and S-score results same

All traditional methods results same
K-means clustering results
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Table 2. Continued

2016

Z and Z' score results same

Z, Z' and S-score results same

All traditional methods results same
K-means clustering results

+ +

+ +

+ +

+ +

2017

Z and Z' score results same

Z, Z' and S-score results same

All traditional methods result same
K-means clustering results
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2018

Z and Z' score results same

Z, Z' and S-score results same

All traditional methods result same
K-means clustering results
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2019

Z and Z' score results same

Z, Z' and S-score results same

All traditional methods results same
K-means clustering results
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2020

Z and Z' score results same

Z, Z' and S-score results same

All traditional methods results same
K-means clustering results
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2021

Z and Z' score results same

Z, Z' and S-score results same

All traditional methods results same
K-means clustering results

+ 4+

2

+ F|N O+ [

2

+ 4+ (N

2

+ + |

2

+ 4+ (N

2

1
1
+ 4+

121

+ + [N

2

1

+ + [N

2

+ [~

1

1

+ 4+ |~

2

Note: The "+" sign denotes whether the compared methods evaluated the same group of companies while, the
group. 1 and 2 represents the groups assigned by the k-means clustering algorithm (exclusively applicable to the k-means clustering algorithm).
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In previous studies, the Altman Z-score, Z'-score, and S-score are employed commonly to
predict financial distress. Table 2 provides a comprehensive analysis of the compatibility and
similarity of the outcomes generated by these methods which demonstrates whether the methods
yield identical results annually or whether the same group is assigned to the same company
(successful, risky, unsuccessful). A "+" symbol indicates if a company was assessed by the
compared methods for the same group. They are denoted with a "-" sign if they are not included
in the same group. For instance, in 2010, eight companies were categorized in the same class by
both the Altman Z-score and Z'-score methods, and seven companies were categorized in the
same class by the combination of the Altman Z-score, Z' -score, and Springate S-score methods.
It is evident that even very similar methods yield very different classification results.

Studies by Salur (2021), Susler (2022), and Ural et al. (2015) demonstrate that analyses
that consider financial circumstances produce results that are comparable to those of the S-score
approach. Table 2 compares successful and unsuccessful companies via Altman Z-score, Z'-
score and S-score methods, using the financial situation as a criterion. Since one of the financial
criteria is "Having made a loss for at least 2 years in a row" and our data is available from 2011
to 2021, there are no results available for 2010. Two companies met all three Altman Z-score,
Z'-score, S-score and financial situation criteria in 2011, 2012, 2015, and 2017; 2 companies for
2016 and 2018; 5 companies for 2013 and 2014; 4 companies for 2019; 1 company for 2020
where no companies are grouped in the same groups for 2021, meaning the methods' ability to
produce same result is low.

3.2. K-means Clustering Approach

Cluster analysis is a multivariate technique that allows multiple factors to be evaluated
and grouped together. The groups obtained by cluster analysis are similar to each other in terms
of various variables, and different groups differ from each other in terms of various variables
(Karaatli and Yildiz, 2021). In the study, the companies in the XUSIN Index were clustered in
terms of their financial ratios, and companies that were similar and different from each other
were grouped.

Although there are various algorithms used for clustering variables, the K-means
algorithm is an effective clustering algorithm that minimizes the sum of distance squares. The
K-means algorithm is a simple clustering algorithm that divides data points into a specified
number of discrete subsets (Lloyd, 1957). Since the sum of squares is the square of the
Euclidean distance, the intuitive meaning of "nearest" (equation 3) can be expressed as the sum
of the squares of the distance of each value of the variable to the average value of the variable
(Awad and Khanna, 2015: 10). The K-means clustering algorithm has two basic steps; i) data
points are assigned to the cluster to which the cluster center closest to it belongs, ii)
recalculation of each cluster center to be the center of all assigned data points. The steps of the
algorithm are repeated until a stopping criterion is met, such as no change in the clusters to
which data points are assigned. In each iteration, comparisons are made equal to the number of
data points x the number of clusters and require a significant processing load.

K
=) ) Ml Q

J=1mnes;
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Xn represents the n™ data point and y; represents the geometric centroid of the data points
in Sj, "K" represents a data point in the dataset, while "Sj" denotes the relevant cluster. Equation
7 facilitates cluster formation by measuring the distance of each data point from the geometric
mean of the data points in a cluster. This measurement aids in deciding which cluster to assign a
specific data point to.

Table 3. K-Means Clustering With 2 Clusters

2 Group Clustering

Companies

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Aksa Akrilik Kimya Sanayi
Alkim Alkali Kimya

Anadolu Efes Biracilik Limited
Anadolu Isuzu Otomotiv Limited
Arcelik

Bagfas Bandirma Gubre

Bursa Cimento Fabrikasi

Cimsa Cimento Sanayi ve Ticaret
Coca Cola Icecek

EGE Endustri ve Ticaret

Eregli Demir Celik

Ford Otomotiv Sanayi

Gubre Fabrikalari

Konya Cimento Sanayi

Otokar Otomotiv ve Savunma
Oyak Cimento Fabrikalari A S
Petkim Petrokimya Holding
Sasa Polyester A

Selcuk Ecza Deposu

Tofas Turk Otomobil Fabrikasi
Tupras Turkiye Petrol Rafineleri
Turk Traktor ve Ziraat Makineleri
Ulker Biskuvi Sanayi

Vestel Beyaz Esya Sanayi ve
Ticaret

P PR NRPRRPRPRPRPRRPRPRPRERREPRPRPRERREPRPRERRRER
N NDNNRPRRNRPRPNNERENERERRNONNNNOMNRODNONNENDNN
N RPRRPRPRPNRPRPRPRREPRPRPREPREPRPRPRERREPRERPRERRERER
N RPNRPRONNRPRPRNREPNERPRRDNONNNNOMNRODNONNNDRNDNNNN
N NDNNNEFRPRNREPRNRDRNONNNONRODNONNNNONRODNONNDRNDRNNN
P RPNNNMNNNERPNNNRPNRPNNNRRNNRPRNRRNRERE
N PNRPRPNNRPNNRPNRPRPNNRPRNRNNERENRE
P PR RPRPRPRPRPNNRPNRPRPRPNRRPNRRRERNRE
N RNDNNNNMNNONNNNNMNERPRNRPNMNNNERENMNNERENNNDNEN
P PR RPRPRPRPRPNNRPNRPRPREPNRPRPNRRPRENRE
N RPRPNMNNNERPNRPNNNRPNRPRRNNNNEREPNNNDNEREN
N NREPNRPRPNRPRPRPREPNNRPRPREPNRPERPNNNDNEN

With the K-means clustering algorithm, the financial ratios of the companies included in
the analysis were grouped according to their similar characteristics. Two situations were
examined in the application of cluster analysis. In the first case, the companies were divided
into two groups, so that the companies were divided into two groups as financially successful
and less successful. In the two-group analysis results shown in Table 3, it was seen that the
algorithm had the power to distinguish companies. By examining the financial information of
any two companies selected from the clusters formed by the k-means algorithm, it can be
determined which group (risky and risk-free) the companies belong to. For instance, by
evaluating the financial indicators of companies assigned to the clusters, the cluster with more
successful financial indicators can be identified as the one containing financially healthy
companies. Thus cluster 1 denotes risky companies whereas cluster 2 denotes risk-free
companies.
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Table 4. K-Means Clustering With 3 Clusters

3 Group Clustering

Companies

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Aksa Akrilik Kimya Sanayi

Alkim Alkali Kimya

Anadolu Efes Biracilik Limited

Anadolu Isuzu Otomotiv Limited

Arcelik

Bagfas Bandirma Gubre

Bursa Cimento Fabrikasi

Cimsa Cimento Sanayi ve Ticaret

Coca Cola Icecek

EGE Endustri ve Ticaret

Eregli Demir Celik

Gubre Fabrikalari

Konya Cimento Sanayi

Otokar Otomotiv ve Savunma

Oyak Cimento Fabrikalari A S

Petkim Petrokimya Holding

Sasa Polyester A

Selcuk Ecza Deposu

Tofas Turk Otomobil Fabrikasi

Tupras Turkiye Petrol Rafineleri

Turk Traktor ve Ziraat Makineleri

Ulker Biskuvi Sanayi

1
1
3
1
1
1
1
3
3
1
1
Ford Otomotiv Sanayi 1
3
1
1
1
1
2
1
1
3
1
1
1

R RWNRWONRWRWRWRWER PR W R PR P e
RINWRRNRN R NRNRNRNRNRNRN N NN NN NN N NN
RPRNR RN ERNER N R R RNERE NN R RN R NN
RPRrRrwwRr W R WR W R R R R R R WER-
WwwwwwwwRrwNhWR WD W R R R wWwww N
NWRWWRNNWRWERWWN R WW R W N W R w
NNNN R NN WRNW R R NWRN R W R NN N W -
RN R RNRER NN W R R NDW R R W RN R R W -
RlwwRrRPR kR wNn W N R RPN R W RN e
N R RN NN NN N W N NN W NN R NN NN RN
RWN R NN R NN R NN R NN R W R RN -

Vestel Beyaz Esya Sanayi ve Ticaret

In the second case, companies were evaluated in 3 groups. Companies with similar
characteristics were categorized via this approach while it does not differentiate between
successful and unsuccessful companies. The analysis results, in which companies are grouped
as risky, less risky and risk-free, are shown. Based on the three groups formed in Table 4
above, it can be determined to which group (risky, less risky and risk-free) the companies
belong, as categorized by the clusters created by the k-means algorithm, where the cluster 1
denotes risky companies, cluster 2, less risky companies and cluster 3 represents risk-free
companies, respectively.

4. Discussion and Conclusion

Increase in uncertainty have forced companies to utilize their resources even more
cautiously with recent adverse global events. Thus, it would be beneficial for companies to use
appropriate models and technological innovations to forecast financial distress or bankruptcy.

The focus of this study is to predict financial distress in XUSIN companies using the
Altman Z-score and Springate S-score models, financial ratios, and the k-means clustering
method for 2010-2021 period. One of the machine learning approaches, the k-means clustering
algorithm of cluster analysis, and traditional techniques used to predict financial distress. It has
been determined that the Altman Z-score model, which has been utilized in numerous previous
studies, is incapable of distinguishing between companies in the XUSIN index based on their

s
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financial ratios in terms of financial distress. The k-means clustering algorithm, as a data mining
tool able to determine the undiscovered relationships in data, has been utilized to the prediction
of financial distress which allows items to be grouped based on their similarities and differences
in terms of numerous variables.

In this study, the Altman (1968) model indicates that the Altman Z-score method
classifies companies as mostly unsuccessful for all years, evaluates at most 1 company as
successful and 4 companies as risky. The Altman Z-score method identifies a relatively small
number of financially successful companies, indicating that the method's distinctiveness is
insufficient for Turkish manufacturing sector. The second model utilizes the criteria for
financial distress established by Ural et al. (2015), Salur (2021), and Susler (2022). Unlike the
z'-score method, the Altman Z-score method identifies over fifty percent of the companies as
financially successful. Evaluating the number of companies determined to be financially
successful via Altman Z-score approach year by year, it is shown that relatively more
companies were deemed financially successful between 2013 and 2019 while, only two
companies were deemed successful in the first of the last two years of pandemic and, only three
companies in the second. The Springate S model is a method to forecast the financial distress of
manufacturing companies. Since our sample consists of manufacturing companies, s-score was
used for the forecast. Similar to the z'-score method, the S-score method groups successful
companies more evenly and reveals more financially successful companies. By considering
solely two potential outcomes—successful and unsuccessful—the s-score method yields results
that are comparable to those produced by the Z-score method. Apart from the financial distress
prediction models, machine learning based forecasts are also being utilized more often recently.

In this study, the k-means clustering method was used to create groups. Considering
companies with similar financial characteristics will be clustered in the same group, it is
possible to rank the companies as financially healthy and less healthy as a result of clustering
and examining these clusters. As a result of the application of the 2-group k-means clustering
algorithm, it has been seen that the algorithm has the ability to separate companies according to
their characteristics and companies can be classified as financially healthy and less healthy. The
K-means clustering algorithm only groups firms based on how similar their financial ratios are.
Once these groups have been established, the financial ratios can be used to determine which
group relates to which. The important thing is the separation of data based on undiscovered
features and relations. For example, in 2012 which was considered a financial crisis period in
the world, only 2 firms SASA and Vestel clustered in the same group that can be considered as
financially healthy due to the export capability of these firms. This situation changed where it
can be considered a relatively financially stable period after 2014. Financial indicators such as
sales, profits, and liabilities have more effect on determining the clusters resulting in more
mixed groups with more firms.

In previous research, financial distress prediction models, cannot perform well in every
country due to the economic conditions of the country, financial rules and strategies of firms,
etc. While Altman and Springate S-score models performed better for Chinese firms, they didn't
have enough separability for Turkish firms. On the other hand, clustering techniques provide
robust results in determining financial constraints in Brazilian firms (Bassetto and Kalatzis,
2011). Tsai (2014) combines cluster analysis with classifier methods to predict financial
distress. The clustering techniques and classifier ensembles were combined to predict the
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failure. These studies show the effective usability of clustering techniques which supports the
main idea of this research.

Investors, creditors, or managers who are concerned with the financial distress and
bankruptcy of companies will benefit more from using the K-means clustering algorithm, as it
provides more accurate results in clustering due to its higher ability to separability, compared to
other traditional methods. Since only manufacturing sector enterprises were included within the
limitations of the study, comparisons can be made with different sectors. However, in methods
such as machine learning and artificial neural networks, more financial ratios can be utilized
since there are no assumption restrictions among the independent variables. In studies
proceeding in this direction, an appropriate set of financial ratios can be created by trying
different combinations using the financial ratios of companies in different sectors.
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Abstract
This paper examines the concentration of wealth and power in the networked
ecosystem of digital platforms in light of the Marxist theory of rent, which
views rental income as a form of economic gain without engaging in
productive labor. The article discusses the dominance of digital platforms and
their transformative effects of platform capitalism on labor markets,
highlighting the growth of gig economies and the challenges of labor rights,
income security, and regulatory frameworks in this new paradigm. Since
platforms enabled by advancements in technology and digital connectivity,
they have revolutionized traditional business models and reshaped the ways in
which value is created, distributed, and captured. These platforms, while
revolutionizing economic interactions and information exchange, also reflect
elements of rent extraction identified in Marxist thought. This amplifies
concerns over economic inequality and the accumulation of power, mirroring
the Marxist critique of rent as an exploitative mechanism. By scrutinizing
digital platforms through a Marxist rent theory framework, this study aims to
comprehend how these platforms fit into the broader landscape of capitalist
relations, shedding light on the complex interplay between technological
innovation, economic structures, and the perpetuation of class divisions.
Oz

Rant gelirini iiretken emege basvurmadan elde edilen ekonomik kazang bigimi
olarak goren Marksist rant teorisinin 1s18inda, bu makale dijital platformlarin
ag baglantili ekosistemindeki zenginlik ve gii¢c yogunlasmasini incelemektedir.
Bu c¢aligma, dijital platformlarin hakimiyetini ve platform kapitalizminin
isgiicii piyasalar1 iizerindeki doniistiiriicii etkilerini tartisirken; esnek
ekonomilerin biiylimesini ve bu yeni paradigmada is¢i haklari, gelir giivenligi
ve diizenleyici g¢ercevelerle ilgili zorluklari vurgulamaktadir. Teknoloji ve
dijital gelismelerin miimkiin kildig:1 platformlar, geleneksel is modellerini
doniistiiriirken, degerin yaratilma, dagitilma ve elde edilme yodntemlerini
yeniden sekillendirmektedir. Bu platformlar, ekonomik etkilesimlerde ve bilgi
aligverisinde devrim yaratirken ayn1 zamanda Marksist diigsiincede tanimlanan
rant elde etme unsurlarini da yansitiyor. Bu durum, ekonomik esitsizlik ve gii¢
birikimine iliskin kaygilar1 arttirarak, rantin bir sémiirii mekanizmasi oldugu
yoniindeki Marksist elestiriyi yansitmaktadir. Dijital platformlar1 Marksist rant
teorisi gergevesinde inceleyen bu ¢alisma, bu platformlarin daha genis
kapitalist iligkiler gergevesine nasil uydugunu kavramayi, teknolojik yenilik,
ekonomik yapilar ve siif ayrimlarinin arasindaki karmasik etkilesime 1s1k
tutmay1 amaglamaktadir.

*

Dr. Ogr.

Uyesi.,

Selcuk  Universitesi, IIBF, Uluslararas1 Iliskiler, Konya, Tiirkiye,

duyguozluk@selcuk.edu.tr, ORCID: 0000-0001-9818-2671

Received Date (Makale Gelis Tarihi): 28.08.2023

This article is licensed under Creative Commons Attribution 4.0 International License.

Accepted Date (Makale Kabul Tarihi): 30.11.2023

681


https://creativecommons.org/licenses/by/4.0/

D. Ozliik, “Next Stage of Global Capitalism: Digital Platforms and Rentier Capitalism”

1. Introduction

At the core of Marx's understanding lies a comprehensive analysis of socioeconomic
structures and historical development and comprehending capitalism and other societal
frameworks hinges on dissecting social classes, their structures, and the shifts within them.
Scrutinizing class divisions and the conflicts they entail holds particular significance in grasping
the essence of capitalism. Marx perceived history as a series of class struggles, with each epoch
defined by its dominant modes of production and ownership. From Marxist perspective,
examining humans within the framework of their social and historical context is essential for
understanding the conceptual framework of a new stage of global capitalism. In the
contemporary world, structural influences and oppressions inherent in the modern capitalist
economic system increasingly contribute to the global economy and foster greater economic
interdependence. According to Marx, the fundamental elements of individuals' material
circumstances consisted of both the production forces and the relations of production and these
together constituted a mode of production. Therefore, the theory of rent and landed property had
a crucial role in the rise of capitalism. Marx argued that a shift from the feudal society to the
capitalist society had taken place in the mode of production. The main determinant of this
change was the class antagonism existing within the capitalist mode of production. According to
Marx, history is steered by an unceasing and recurring cycle wherein humans respond to their
material circumstances, transform those environments, and consequently experience the impact
of newly formed material conditions.

Marx's theory postulated that historical progress was propelled by the conflict between
classes: a result of the tensions between different classes that had propelled the changing
dynamics of societal interactions within various modes of production, progressing from
communalism and feudalism to capitalism. According to his viewpoint, the role of social theory
encompassed deciphering the repressive mechanisms of capitalism through the lens of class
struggle, and subsequently, altering the societal behaviors that had estranged and subjugated the
working class (Roach, 2008: 57). Change stands as a fundamental way to delineate Marx's
philosophy and his role as an activist.

According to Marx's vision, humanity has undergone transformations, advancements, and
the establishment of diverse economic systems in order to distribute limited resources and
establish societal organization. Yet, during the 20th century, technology has ushered in new
possibilities to address economic challenges and fulfill economic ambitions, potentially marking
an unprecedented moment in history. Numerous shifts occurred in 1980 as the foundations were
established to bolster capitalism further through the implementation of neoliberal principles. In
conjunction with the evolution of the internet and communication technologies during the
1990s, the methods of production have transitioned from factories to platforms. This
transformation has led the global community to experience a novel economic revolution
following the industrial revolution (Chan et al., 2019: 2). In this context, it can be stated that the
emergence of digital platforms and their increasing dominance in the economy is in relation
with neoliberal capitalist expansion. *

! This period, fueled by neoliberal policies can be interpreted as a new era in capitalism, and underscores Polanyi's
examination of the industrial revolution, in particular, how industrial revolution occurred within the institutional
framework of a self-regulating market resulted in substantial harm to society, and with severe social disruptions.
According to Polanyi, dominant class deliberately lacked the instruments to quantify the harm that was being
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The emergence and growth of the platform economy in the first quarter of the 21st
century align with the advancements in worldwide information systems, algorithm-driven
digital infrastructure, networking, individualization, and the evolution of digital business
models. Today, the digital platform economy revolves around eight of the ten most valuable
companies such as Apple, Google, Microsoft, and Amazon, and these companies dominate
global economic activity. On the one hand, these technology companies manufacture, develop,
or innovate; on the other, they widen wealth disparities while extracting rents over the scarce
digital assets.

The most powerful companies in the global economy are those built on or transformed
into platforms. Digital platforms provide a new business model based on extracting data, digital
interactions, and economic activities. The digital platform businesses focus on getting more
data, collecting rent, extending data extraction tools, and keeping their economic power. While
these big technology companies aim to protect their monopoly power, this major transition of
capitalism exacerbates vast inequalities reminiscent of technology-powered feudalism
(Sadowski, 2020: 569).

To analyze rentier and platform capitalism, one needs to figure out the theory of rent.
This study aims to explore the depths of increased inequalities through the lens of the Marxist
theory of rent and the ills of empowerment of wealthy rent-seeking companies with the
digitalization of capitalism. Furthermore, this study attempts to analyze new financial actors and
their new practices, focusing on increased inequalities and wealth grabbing. On a theoretical
level, this paper follows critical discourse analysis based on the exploitative nature of rentiers
and Nick Srnicek's work on platform capitalism and discusses whether digital platforms operate
as rentiers.

This research assesses the interconnection between rentier capitalism and platform
capitalism, contending that the growth of platforms and the platform economy is fueled by the
rent-based economy. As a result, the research has established its theoretical foundation using
rent theory. Initially, the study examines rent theory and subsequently endeavors to elucidate
rentier and platform capitalism. Additionally, this research addresses the emergence of
challenging circumstances for the labor force within the context of the digital era.

2. The Economic Concept of Rent

The concept of rent evolved over time; today, it is an almost two-century-old concept
(Horn, 2018: 8). Economic rent is based on the value of agriculture, natural resources, and land,
but the concept of economic rent has a significant role in establishing the conceptual framework
for allocating tangible or intangible assets (Milios et al., 2002: 8). In recent years, there has been
a growing need to review and analyze the classical theory of rent to better understand the
theoretical basis of rentier capitalism.

The rent can be characterized as a 'passive income' derived from a property that the owner
can receive payments without direct involvement in entrepreneurial activities (Tori, 2017). In
other words, the concept of rent expresses all kinds of income that is not based on labor. In the
economics literature, it is the additional income acquired from a resource (such as land, capital,

inflicted. Similar to Polanyi’s examination; the ideology embraced by numerous figures in Silicon Valley and
epitomized by the ethos of moving rapidly to the extent of causing disruptions (Polanyi, 1957; Curran, 2023).
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or labor) due to its current utilization (Rasmussen, 2011: 290). Rent is defined as income
received through the ownership, possession, or control of the assets in the absence of significant
competition (Christophers, 2021: 3). In modern terms, these 'properties' can manifest as diverse
assets like stocks, bonds, monetary deposits, real estate, labor markets, monopolies and other
financial instruments that generate income through interest (Tori, 2017).

Nassau William Senior, a prominent economist from the 19th century who extended the
concept of rent to all production inputs, claims that the interests of the landlord and the interests
of the public align and states that the elements described as profit and wages contain a
significant amount of rent (Rasmussen, 2011: 290). According to him, if any worker or
capitalist enjoys an advantage that his competitors cannot reproduce, then a portion of wages or
profits becomes rent (Rasmussen, 2011: 291).

Karl Marx devotes a separate section to rent in his work and refers to this section as "The
Transformation of Surplus Profit into Ground Rent" after his observations and the impact of the
relations of production in nineteenth-century Britain (Marx, 2015). Marx was influenced by his
predecessor writers on land and rent and considered rent as a significant factor in completing the
analysis of capital. Marx argues that the capitalist farmer compensates the landlord for the use
of leased land, which is integrated into his capital, through a payment known as rent (Basu,
2018: 2). Under the framework of capitalism, a group of landowners possesses land, and from
individuals who seek to lease the land, this class garners a rent of specified value and duration.
Entry to the land is barred until the rent is settled, and the landowner enforces their ownership
entitlement. Consequently, the land also constitutes a form of property monopoly. The
compensation for utilizing the land is termed ground rent (Marx, 2015). In this context, rent can
be defined as the price paid by a person who wants to use a piece of land for a certain period,
and the owners receive from production without making any contribution and producing.

Rent on lands is still in existence and rent is a considerably more significant concept to
modern capitalism than Marx and Keynes could have ever envisaged, moreover, the domination
of rents is undoubtedly unmatched in the nineteenth-century world. As in the centuries-old
concept of economic rent, which involves acquiring scarce assets like natural resources or land
without putting any effort or expenditure, the modern concept of economic rent can be defined
as the ownership of rent-extracting businesses (UCL, 2023). Therefore, the impact of the studies
conducted by economists and Marxist land rent theory helps to understand capital accumulation
in digital platform enterprises (Qiao and Feng, 2023: 52).

3. What Is Rentier Capitalism?

Capitalism is commonly perceived as an economic structure where private individuals
possess and manage assets according to their preferences. Prices are established through the
interplay of supply and demand within markets, to potentially benefit the welfare of society.
The fundamental characteristic of capitalism lies in the drive to generate profits (Jahan and
Mahmud, 2015: 44). Capitalism emerged due to the capital accumulation flowing through
colonialism, and modern capitalism originated as a societal structure in Western Europe during
the initial decades of the 19th century (Norel, 2013: 65). The term "capitalism" is employed in
diverse ways, encompassing an economic and societal arrangement, a contemporary
manifestation of political authority, a dynamic method of production, a phase within a global
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historical progression from feudalism to communism, a point of ideological adherence in the
West, a lasting structure of inequality, or, in simpler terms, an entity (Sonenscher, 2022). Over
the centuries, it has transformed itself and other social processes rebuilt the production,
circulation, and distribution processes that did not exist before, became the engine of the
development of new technologies, and brought about a rapid and radical transformation in all
areas of life. Within a capitalist system, it becomes imperative to enhance profit margins, foster
economic expansion, and adapt interaction dynamics to ensure the ongoing accumulation of
capital. This underscores the vital role of capital accumulation within this framework. Failure to
achieve this would lead to unavoidable decline, compelling economic participants to
consistently explore new markets.

During the 20th century, income distribution between capital and labor was managed
through government regulations, fiscal strategies, and social safety nets, until the onset of
liberalization movements in the 1980s (Sachs, 1999: 98). Then, globalization began to put
pressure on workers' wages and rights of workers, and companies started to employ
subcontracted workers and aim to reduce their costs by directing the workforce to low-wage
places (offshore) to survive in the competitive environment and enlarge their businesses (Ritzer,
2010: 120). During this period, the global economy is transformed when rental income became
a dominant factor with heightened inequalities associated with low wages and the promotion of
increased welfare and growth along with private ownership of land, resources, and the platforms
in the capitalist system.

Hofstadter (1963: 236) expressed his criticism towards the capitalist system as “once
great men created fortunes; today a great system creates fortunate men.” Today, many scholars
do not deny the transformation of the capitalist system into rentier capitalism, where disparities
grow and access to scarce assets with intellectual property laws is limited. According to Guy
Standing, there are five lies about rentier capitalism, and the most prominent one is the claim
that global capitalism is based on free markets (Standing, 2016). He explains this, “today’s
market system is the most unfair system; the intellectual property became a primary source of
rental income, this creates a monopoly on knowledge and restricts access to knowledge”
(Standing, 2016).

Marx noted a growing concentration of capital as it amassed in the hands of a small group
of individuals, leading to the emergence of monopolies. The term "monopoly capital” is
frequently employed in Marxian political economy, and Paul Baran and Paul Sweezy
successfully carried forward Marx's endeavors in their “Monopoly Capital” work that viewed
the monopolies as the defining feature of 20" century capitalism (Baran and Sweezy, 1966). In
the context of monopoly capitalism, the extraordinary profits of multinational corporations
wield dominance through innovation or intellectual monopolies (Rikap, 2021).

Diverging from the monopolies described in Paul Baran and Paul Sweezy's theory of
monopoly capital, which concentrate on consolidating tangible capital, intellectual or digital
monopolies predominantly and consistently wield control over knowledge. In this context, a
rentier can be defined as an entrepreneur who increases his wealth without increasing the net
wealth of the economy. In other words, rent-seeking is the attempt of economic units that have
the power to establish and maintain exclusive control and access to knowledge and information.
Companies that foresee the opportunities have become a kind of monopoly by taking advantage
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of the opportunities of technology and creating new rent areas in the markets in which they are
involved. Therefore, it is essential to understand the political economy of digital technology.

Economist Cédric Durand in his study, Techno-feudalism, examines the functioning of
the digital economy in detail and makes a connection with the feudal economies of the past.
Durand asserts that monopoly-driven digital corporations exploit the data generated by their
enslaved consumers much like feudal lords would exploit the yields of the land cultivated by
their serfs during the Middle Ages (Cayla, 2022). Durand analyzes the historical evolution of
capitalism and the nature of the digital economy, and in his techno-feudalism hypothesis, claims
that digitalization is far from the peak of modern and civilized capitalism; on the contrary, it is
in a great recession. The outcome of this recession can be traced back to the practices of
neoliberal ideology, and the primary source of techno-feudalism lies in creating value. The key
here is the intangibility of digital assets; unlike traditional land or industrial monopolies, the rent
of the abstract is based on an unprecedented capacity to accelerate profits. In his work, Cédric
Durand argues that intellectual monopolization has become the most powerful means of
extracting value, and monopolization is no longer controversial; it has become the mode of
operation of modern (rentier) capitalism (Godin, 2020). Today, patents, copyrights, and
intellectual property constitute rent income.

Nonetheless, the discourse of neoliberalism presents corruption and economic challenges
as problems confined to the developing world, attributing them to governmental policies.
Conversely, UNCTAD offers an alternative perspective by characterizing rentier capitalism
established through influential corporations gaining control over the state within advanced
capitalist systems. To begin with, immense financial capital wield authority over the state
machinery, progressively generating substantial profits and rents. These impositions primarily
affect the laboring masses and their wages, followed by the strain on state services or productive
investment capital. Chapter VI of the UNCTAD Report extracts the critique of speculative
financial rents from the financial system, unveiling a trend in contemporary capitalism
characterized by rent-seeking that spans all sectors. The report describes rents as "enterprises
not from innovation or the efficient use of labor, but income directly derived from the
ownership and control of assets” (Boratav, 2017; UNCTAD, 2017: 129). According to the
report, there is a fundamental deterioration at the source of all these practices that create rents
and thus lead to rentier capitalism; money is used to gain political power in a vicious circle in
which political power is also used to make money (UNCTAD, 2018). In this circle, rentier
capitalism is fueled by the economic and political power intertwined.

To sum up, the global economy hovers on the verge of entering yet another phase of
extensive reorganization. Over the past two decades, the emergence of the digital economy has
presented new challenges for competition policies (Cayla, 2022). Monopolistic tendencies and
protected intellectual property in digital economy cause greater concentration and market power
compared to the non-digital economy. Historical patterns reveal that technological
advancements often coincide with cycles of capitalist turmoil and societal unrest. Central to this
restructuring is the digital economy, founded on sophisticated information technology, the
acquisition, manipulation, and evaluation of data, and the widespread integration of
digitalization across all facets of worldwide society. The capitalist class searches for new
channels and opportunities in the global economy, and digital technologies transform traditional
flows with rents into a digital global economy. In the end, the extensive adoption of
digitalization, where technology substitutes labor, drives costs to nearly negligible levels. In
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“The Zero Marginal Cost Society”, Rifkin also claims that the near-zero marginal cost of the
sharing economy with new digitalization will bring about the eclipse of capitalism (Rifkin,
2014). This intensifies all the inherent conflicts within capitalism (Robinson, 2018: 8).

4. Platform Capitalism

This modern economy centered around digital platforms has been assigned various titles,
often used interchangeably. Some of these designations include the ‘creative economy,' the
'sharing economy,' the 'gig economy," and the 'peer economy (Chan, 2019: 2). The Platform
economy is preferred in this article.

The immense impact of new information and communication technologies on labor led
to fundamental changes in every aspect of the economy and the transformation of capitalism.
According to Nick Srnicek, to be able to understand platform capitalism, firstly capitalism
should be defined; as the uninterrupted optimization of workforce processes and productivity
through technological innovations, which indicates a systematic imperative to reduce production
costs (Tellan, 2021).

21st-century digital economy breaks down traditional capitalism's production and
distribution structures, but it is difficult to say that a more equitable system has taken its place.
The network effect in the economy has led to the centralization of platforms, the weakening of
competition, and the provision of fewer alternatives for consumers. In this process, personal
data is turned into a product (EU Commission, 2023).

The platform's way of working depends on the participation of three principal economic
actors. It is possible to consider it as a digital infrastructure that is based on these actors;
‘'employee’ (service provider), 'customer' (service user), and ‘platform' (allows matching
requests). Here are the main distinguishing features of the platform’s way of working: (i) There
is a triple relationship between the digital platform, the employee, and the customer. (ii) The
relationship between platform employees and customers is regulated through a digital platform.
(iii) 1t aims to fulfill tasks or solve various problems over digital work platforms. (iv) Jobs on
the platforms are divided into tasks and shared between people on a global scale. (v) Jobs on
digital platforms are fulfilled when there is a demand (Eurofound, 2018; Kovanci, 2020).
Digital work platforms ensure that the request matches with the supply of service in return for a
fee. These platforms also reduce their costs through this system and increase self-employment
options.

The foundation of the platform business model rests on offering products and services
intended for communal use. In return, the platform earns a portion (commission) from the fee
paid by the user for utilizing the service. There are multiple variations in terms of the categories
and operations of digital platforms. In his book Platform Capitalism, Srnicek (2016: 50-88)
mentions five different platform models. Srnicek categorizes five types of platforms, which
might be present in different combinations (or entirely) within a specific platform corporation.
These categories encompass advertising platforms (e.g. Google, Facebook), which gather user
data and profit from advertising area; cloud platforms (e.g. Salesforce), which possess and lease
hardware and software; industrial platforms (e.g. Siemens), which create the required structures
to convert conventional manufacturing into internet-interconnected procedures; product
platforms (e.g. Spotify), which utilize other platforms to shift a traditional product into service;
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and lean platforms (e.g. Uber, Airbnb), which function with a business approach focused on
minimal possession of assets.

According to the UNCTAD Digital Economy Report 2021, a few powerful corporations
exert substantial influence and control across diverse sectors in the digital platform landscape.
These key players have not just influenced the progression of the digital economy but also
possess significant authority in global markets. The major players among these platforms, U.S.
and Chinese companies, — Apple, Microsoft, Amazon, Alphabet (Google), Facebook, Tencent,
and Alibaba—are increasingly investing in every facet of the global data value chain. In 2009,
digital platforms constituted %16 of the top 20 companies. Notably, four of the top 10 firms in
2021—Amazon, Alibaba, Facebook, and Tencent—did not even rank among the top 100 in
2009 (UNCTAD, 2019, 2021) The report adds that while these companies maintain a
competitive advantage in data due to their platform power, they have transformed beyond being
solely digital platforms. These entities have evolved into global digital corporations with a
worldwide presence, possessing substantial financial, market, and technological influence, along
with control over extensive datasets on their users (UNCTAD, 2021).
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The companies within this sector, aside from experiencing "exceptional profitability,”
should be considered as “the fact that they are near-monopoly distributors makes them public
utilities and should subject them to more stringent regulations, aimed at preserving competition,
innovation, and fair and open universal access” (Soros, 2018). Expressing concern about the
possibility of these companies inducing addictive behavior and manipulating users' attention,
Soros asserted that social media companies are leading people to relinquish their autonomy
(Cayla, 2022). The feature that distinguishes flexible platforms from other platform models is
that their devastating effect on traditional economic models is not limited to the valuation
between goods and services and the market. This business model reverses the traditional
producer, consumer, and employee relations, and it makes workers precarious and outsources
real costs.

Although flexible work arrangements and subcontracting are on the rise, there's a global
decline in the prevalence of permanent employment (ILO, 2021: 2). Globally, wages have failed
to keep pace with inflation, and the emergence of new business models in the digital platform
labor economy has exacerbated instances of exploitation and discrimination through online
labor brokerage (Boranova et al., 2019). The swift erosion of initiatives aimed at safeguarding
workers' rights and advancements is evident. In brief, as the majority experiences declining
prosperity, wealth is progressively concentrated within a smaller segment of the population.

In the context of social media, it is one of the fastest-growing areas of the technology
industry. Many sectors such as e-commerce, health, nutrition, and transportation are being
reshaped with social media with an increasing number of influential social media users. In an
order where the use of the internet and social media has increased so much, companies are
trying to keep up with this trend in a way that will benefit them the most. According to Data
Reportal typical social media user spends more than 2.5 hours per day on social media
platforms (Ali, 2023). 4.8 billion users, as of 2023 60% of the world's population uses social
media, and this roughly means that the world's population spends 12 billion hours a day on
social media (Chaffey, 2023). Technology companies that want to benefit from such potential
are also fed by the data produced and consumed by so many users. Privacy of data is an illusion,
for example, technology companies such as Meta, Apple, Twitter, and Google admit that they
collect user data and use it to improve their algorithms to offer a richer experience to the end-
user (Pathak, 2022). The majority of today's search engines use machine learning algorithms
that combine thousands of different criteria. Due to the existing firms' extensive databases of
past user behavior, new players—even ones with better algorithms—cannot enter the market
and effectively compete with them. While data monopolies are detrimental to both large,
established businesses and tiny start-ups, the biggest corporate actors enjoy the greatest data
advantages. Similar to the ability of the oil monopolist Standard Oil or the railroad monopolist
Northern Securities Company, data monopolists have the potential to prevent competitors from
entering the market (Radinsky, 2015).

The emergence of the platform economy presents a range of prospects, and corporations
such as Amazon, Etsy, Facebook, Google, Salesforce, and Uber are constructing online
frameworks that enable diverse human endeavors. This paves the path for essential changes in
how we engage in work, interact socially, contribute to the economy, and vie for resulting
profits. On the other hand, the flexibility of jobs often accompanies the weakening of the legal
and social standards of employees. So, as the platform economy grows, in terms of the erosion
of labor standards and social protections, it is unclear by whom and on what basis the protection
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requirements of platform employees are met (Aleksyanska et al., 2019: 5). As long as platforms
play an intermediary role, misclassification of employment status, the duties and responsibilities
of an employer will be a prominent challenge that needs to be resolved (Florisson, 2018).

5. Digital Labor Platforms and Challenges

Those with a negative outlook argue that the platform economy encourages neoliberal
economic patterns and strategies that view workers as commodities, ultimately eroding market
regulations. At the end of the 20th century, corporate structures have undergone radical changes
with the digitalization process. In the last decade, the platform economy and digital employment
proliferated steadily, and the digital economy spread beyond national borders. Through
technological advancements, the process of digitization generates fresh employment
opportunities and careers, modifies organizational frameworks, redefines job roles and skill sets,
introduces novel products and services, affects the spatial aspect of production, alters production
methods and processes, transforms marketing networks, and changes how goods and services
are accessed (Sabbagh et al., 2013: 35-42). The process of digitization and digital
transformation, while leading to the expansion of businesses, also eliminates many professions
and fragments employment (Voss and Riede, 2018: 5). One of the new forms of work that
emerged in the digitalization process is platform work. Those working on digital platforms often
have few connections with their employers. Digital platforms break down formerly complete
work tasks into small microtasks that are assigned to multiple individuals who compete in a
highly competitive global market. The status of employees as independent contractors causes
loss of rights and employees fall outside of the legal protection they need (EU Commission,
2021). As a result, the platform economy fails to generate fulfilling employment opportunities,
instead leaving workers disempowered as they anticipate the next low-paying gig to appear
online (Hoang et al., 2020). Since most of the digital platform jobs are short-term and unstable,
self-employed platform employees take the cost of their social protection on themselves.

Digital platforms represent the latest technological trend that is altering and restructuring
the economic and workforce environment. These digital platforms cover a wide array of
services that depend on a continuously expanding workforce to address requests made on a per-
demand basis. Over the past ten years, there has been a fivefold growth in digital labor
platforms. In G20 nations, the count of platforms surged from 128 to 611 within the same time
frame (refer to Figure 3). Workers associated with these platforms encounter challenges
concerning the consistency of employment and earnings, working circumstances, social
security, effective skill utilization, the ability to form associations freely, and the entitlement to
engage in collective bargaining (ILO, 2021: 3). While the utilization of platforms enabled
workers to enter gig work and access income streams that might have been inaccessible before
digital platforms, it did not inherently enhance job security or improve the quality of life for
workers. Previous studies indicate that a significant proportion of individuals who depend on
the gig economy for income are migrant workers (Lata et al., 2023: 7). The promotion of
isolation and constant competition is a significant obstacle for platform workers that each
worker perceived as a component within the supply chain, where algorithms oversee and guide
each "machine" to perform tasks as needed. The worker's body becomes a consumed entity in
the production process. The reduction of shared risk amplifies the instability and mistreatment
experienced by gig economy workers, leading to a division between types of employment;
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therefore, low wages, security issues, and exploitation are now global problems that need to be
addressed. (Lata et al., 2023: 7).
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Figure 3. Online Web-Based and Location-Based Platforms in G20 Countries, 2010 and 2020
Source: ILO, (2021).

6. Conclusion and Policy Implications

The concept of capitalism, as Marx defined it, has persisted since the 16th century, and
over the subsequent five centuries, it has undergone notable transformations. Nonetheless, none
of these shifts have been as extensive and consequential as the changes witnessed in the past
fifty years. The emergence of globalization, coupled with advancements in transportation and
information technologies, has profoundly impacted both the ramifications of capitalism and its
fundamental essence. These changes lead to the emergence of new means of production and the
obsolescence of old relations of production. In line with the newly emerging means of
production, relations of production are also transforming, and as a natural result of all these
changes, an important social change emerges, and consumers, workers, markets, and all
structures are affected by this situation. Nonetheless, the primary catalyst for transformation is
technological advancement: “The hand-mill gives you a society with feudal lords, the steam
mill a society with industrial capitalists” (Bottomore, 1992: 156).

Currently, we are observing the emergence of novel forms of capitalism and new means
of production. Within these, platform capitalism stands out as one example, giving rise to
innovative production dynamics through the utilization of hardware and software platforms. The
growing economic influence of these platforms within the framework of capitalism is steadily
on the rise. These platforms yield favorable outcomes in various aspects, including heightened
competition, lowered expenses, and convenient service access. Nonetheless, functioning as
highly potent economic entities, these platforms have begun to establish monopolies within their
specific domains. In addition, since it creates a new form of alienation in the sense used by
Marx, especially in the protection of the rights of individuals who work in production relations,
and most importantly, a new type of rent other than traditional rent, new feudal lords, and
monopolies with enormous economic power in a very short time; platform capitalism needs to
be regulated. If not addressed, the global landscape would transition into a new phase of the
market-state dynamic, and this transition would entail recognizing that these platforms,
operating largely outside the democratic mechanisms, wield direct influence over the
configuration of political and societal realms.
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In the context of the changing dynamics of platform capitalism, policymakers should
adopt a comprehensive set of regulations to redefine labor standards, safeguard consumer and
worker rights, and ensure fair competition. Dealing with the inequality propagated by digital
platforms demands a multifaceted strategy that gives importance to fair access, workers’ rights,
and promoting inclusive economic advancement. Transparency and accountability are vital
components of any policy addressing platform inequality. Hence, requiring platforms to reveal
their algorithms and practices in utilizing data can aid in recognizing and correcting
discriminatory behaviors. To promote inclusive economic growth, governments can encourage
platform diversity by supporting small and local businesses. The cooperation among
governments, civil society entities, labor unions, and platform administrators is pivotal in
devising impactful regulations. This joint endeavor helps that policies are sufficiently resilient
to tackle current disparities and adaptable enough to accommodate the swiftly changing digital
landscape. Any global structure regulating the movement of data across borders must align with
and be consistent with national policies to effectively harness the potential of the data-driven
digital economy for development. It must be flexible to balance nations with diverse levels of
preparedness and capacities to adapt the necessary policy for formulating and executing
development strategies in the data-driven digital economy. By implementing these
recommendations, governments can take significant steps toward mitigating inequality on
digital platforms and fostering a more just and inclusive digital economy.
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Oz

Son doénem literatiirde, teoride risksiz kabul edilen yerel para cinsinden devlet
tahvillerinin bir risk primi ile fiyatlandig1 goriilmektedir ve bunun sebebi 6zel
sektoriin tasidigr yiiksek doviz borcundan dolay: para basarak bor¢ ddemenin
maliyetlerini goze alamayip temerriidii tercih etme olasiliklaridir. Bu
caligmada 17 gelismekte olan iilkenin yerel para cinsinden tahvillerinin
temerriit riski primi iilke riski gostergesi olarak alinarak; 2010-2020 arasi
donemde mili gelire oranla kamunun doéviz borcu, kamunun yerel para
cinsinden borcu, 6zel sektoriin dis borcu ve briit rezervlere oranla kisa vadeli
dis borg, bir yillik dis finansman ihtiyact olmak iizere toplam 5 degiskenle
beraber panel VAR yontemi kullanilarak nedensellik analizleri ve etki-tepki
fonksiyonlar1 incelenmistir. Literatiirle uyumlu olarak milli gelire oranla 6zel
sektor doviz bor¢lulugundaki artiglarin, iilke risk primini arttic1 etkiye sahip
oldugu goriilmiistiir. Briit rezervlere oranla bir yil vadeli dis finansman
gereksiniminin, lilke risk primi tizerinde 6zel sektor dis borglulugu ve yerel
veya yabanci para birimi cinsinden kamu borg¢lulugunun toplam etkisinden ¢ok
daha giiglii bir etkiye sahip oldugunun goriilmesi, bu ¢alismanin 6zgiin katkist
olarak 6ne ¢ikmaktadir.

Abstract

In this study, the spread of default risk on local currency (LC) sovereign bonds
serves as the metric for assessing country risk across 17 emerging nations.
Despite traditional theoretical views deeming these bonds risk-free or default-
free, recent research indicates that they carry a risk premium and are not priced
at risk-free interest rates. The intriguing explanation lies in the cost of printing
money. When local companies have excessive FC debt funded by LC assets,
then printing money to pay LC debt will trigger an inflationary process,
eventually ending up with a collapse in the real economy and LC. Thus, we
run a panel VAR model, spanning a period between 2010-2020, where LC
sovereign default risk, LC public debt, FC public debt, private sector external
debt, and external finance need are included in the main model. Results show
that public debt in LC and private external debt are found to be positively
associated with LC sovereign spread, in line with the literature. However, the
observation that the need for one-year external financing relative to gross
reserves has a much stronger effect on the country's risk premium than the
total effect of private sector external debt and public debt in local or foreign
currency represents an original contribution of this study.
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H.A. Kiigiikgdde & K.A. Kose “Gelismekte Olan Ulkelerde Ozel Sektdr Doviz Borglulugunun Ulke
Riskine Etkisi”

1. Giris

Bretton-Woods sisteminin ¢okiisii ve ABD dolarinin rezerv para olusu; heniiz
sanayilesmesini tamamlayamamus iilkeler i¢in bu para birimi iizerinden borg¢lanmanin 6niiniin
acilmasi, sermaye akimlarinin ve dogrudan yatirimlarin kiiresellesmesinin, dolayisiyla
kiiresellesmenin Oniinii acan en 6nemli gelisme olarak tarihte yerini almistir. Sekil 1°de diinyada
ticaretin kiiresellesmesine ait grafik goriilmektedir. Yirminci yiizyilin son ¢eyreginden itibaren
kiiresellesme sirketlerin ve yatirimcilarin diinyasinda hakim tema haline gelmistir. Sekil 1’e
bakildiginda iki Diinya Savasi’ndan sonraki dénemde kiiresel oOlgekte iilkelerin toplam
ihracatlarinin milli gelirlerine oranlarimin uzun bir siire artmadigi goézlemlenmektedir. Bu
orandaki artis, ancak 1970’lerden itibaren miimkiin olabilmistir ki bu da Bretton-Woods
sisteminin ¢okiisiiyle aynt doneme isabet etmektedir. Bu sigramanin ardindan 1980°lerdeki
Latin Amerika borg krizi ile diinya ticaretinin kiiresellesme siirecinin savas sonrast dénemde ilk
kez ciddi olarak sekteye ugradigi goriilmektedir. Buna ragmen diinya ekonomisi bu siiregteki
istahini, adeta kriz hi¢ yasanmamiscasina 1990’larin sonundaki Dogu Asya krizini nispeten
yatay gecerek 2008-2009 mortgage krizine kadarki hizli yiikselisi ile gostermistir. Ancak
tizerinden 13 yil gecmesine ragmen, diinya ticaretindeki kiiresellesme 2021 yili sonu itibariyle
hala kiiresel kriz Oncesi seviyeye ulasabilmis degildir. 2020 Mart’inda baglayan pandemi
yasanmasaydi da ¢ok biiyiik ihtimalle 2020-2021 yillarinda kriz 6ncesi seviye ancak yakalanmig
olacakt.

Kiiresel Thracat

(Diinya Milli Gelirinin Yiizdesi Cinsinden )
35
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=@==K({iresel mal ihracati Kiresel mal ve hizmet ihracati

Sekil 1. Diinya’da Ticaretin Kiiresellesmesi
Kaynak': Fouquin ve Hugot (2016), World Bank ve OECD.

Ulke riski®> konusu kiiresellesme ile yakindan ilgilidir. Giiniimiizde mal ve sermaye
piyasalarmin entegrasyonuyla beraber iilke riski; devletler, sirketler, kurumsal ve bireysel

! Kiiresel mal ihracat: verisi icin bkz: Fouquin ve Hugot (2016). Kiiresel mal ve hizmet ihracati verisi igin
bkz: World Bank national accounts data and OECD National Accounts data files.

2 Ulke riski i¢in yapilan en sade ve basit tanimlamalardan birisi Bouchet vd. (2003) tarafindan yapilan
“Yerel islemlere kiyasla yurt disinda bir is yaparak alman ek risklerin tamamuidir” seklindeki
tanimlamadir
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yatirimeilar icin son derece dnemli bir kavram haline gelmistir. Oyle ki; Damodaran’a (2020)
gbre giiniimiiz diinyasinda biiylime ve gelisme genellikle kiireseldir ve iilkelerin ekonomik
gelecekleri birbirine siki sikiya baglidir. Dolayisiyla hepimiz — az veya ¢ok — {ilke riskindeki
degisimlerden etkilenmekteyiz. Damodaran’in finansal piyasa yatirimcilar: 6rnegini ele alalim.
Tavsiye edildigi lizere, yatirnmlarini ¢esitlendirme adina kendi iilkesinde borsaya kote olan bir
yabanci sirkete veya gelismekte olan iilkelerin varliklarini igeren fonlara yatinm yapan
Amerikali bir yatirimei; bu gesitlendirme ile bazi risklere karsi kendisini korumus olsa da daha
once karsilagsmadigi bazi politik ve iktisadi risklerle karsi karsiya kalacaktir. Bununla beraber
yatinmlarin1 yerel sirketlere ait finansal enstriimanlarla sinirlayan yatirimcilar dahi, bu
sirketlerin uluslararas1 yatirimlart nedeniyle iilke riskine maruz kalmaktadirlar. Yapilan
calismalar gostermektedir ki ¢ogu biliylik sirketin performansi, yabanci piyasalardaki
gelismelere gittikce daha bagimli hale gelmektedir. Uluslararasi yatirimeilar agisindan
bakildiginda ise; bir kez konfor alani terk edilip, daha fazla getiri potansiyeli goriilen yabanct
piyasalara gidildiginde farkli iilkelerde farkl firsatlar oldugu kadar, farkli riskler de yatirimcilar
beklemektedir. Bu risklerin anlasilmasi ve ydnetilmesi, farkli uzmanliklar ve enstriimanlar
gerektirmektedir. Bircok gelismekte olan piyasa yatirimeisi, portfoylerine farkli {ilkelerden
sirketlerin yatirim enstriimanlarini ekleyip yatirimlarini gesitlendirerek birtakim risklere karsi
koruma saglamaktalarsa da elbette kamulastirma veya darbe gibi olasi politik risklere maruz
kalmaya devam etmektedirler.

Sirketler tarafindan bakildiginda ise kiiresellesmenin etkisi, karhiligin uluslararasi
piyasalara bagimliligin artmasi seklinde gerceklesmistir. Bir Onceki paragrafta bahsedilen
kamulastirma veya darbe gibi olagan dist politik riskleri bir kenara birakirsak, kendi iilkeleri
disinda tesisler kuran sirketler i¢in yatirim degerlemelerinin ve fizibilite analizlerinin saglikli
sekilde yapilabilmesi adina sermaye maliyetlerinin dogru sekilde hesaplanabilmesi son derece
onemlidir. Bu oranlarin hesaplanmasinda da en onemli kalemlerden belki de ilki iilke risk
primidir ve adindan da anlasilacag tizere iilke riski diizeyi ile dogrudan iliskilidir. Dolayisiyla
yerel hiikiimetlerin aldiklar1 kararlar ve uyguladiklar1 politikalarin {ilke risk primi iizerinde
dogrudan etkisi oldugu diisliniildiiglinde, dolayli olarak sirketlerin performanslar1 da
hiikiimetlerin aksiyonlarindan etkilenir hale gelmektedir.

Ulke yonetimleri acisindan bakildiginda ise iilke riski; tam olarak belirleyici konumda
olamamakla beraber, izledikleri politikalarla olumlu veya olumsuz yonde etki edebildikleri bir
gosterge olarak goriilmektedir. Ulke riskinin artmasi; iilkeye gelen yabanci yatirimlarin
miktarini genellikle azaltir, dis finansman maliyetlerini arttirir, biiyiimeyi diigiiriir ve sonug
olarak politik krizlere yol acabilir ki bu durum da elbette yine iilke riskini arttirir.

Dolayisiyla iilke riskinin tanimlanabilmesi ve miimkiin olan en dogru sekilde
olgiilebilmesi tim ekonomik aktdrler i¢in bugiin hayati 6nem tasimaktadir. Bu nedenle her
iilkenin makroekonomik gostergelerinin kiiresel soklara ne kadar tepki verdigini Olgerken,
oOzellikle tilkenin kendisine ait faktorlerin etkisini de icerecek modelleri ortaya koyma gerekliligi
dogmaktadir. Beslendigi bu kadar cesitli kaynak varken, iilke riskini dogru sekilde olgiip
rakamsal bir degerle ifade edebilmek pek de kolay degildir. Ancak iilkelerin risk diizeylerini
anlayabilmek ve karsilastirma yapabilmek agisindan bizlere yardimci olabilecek bazi kurumlar
ve gostergeler bulunmaktadir. Standards and Poors, Moody’s, Fitch gibi kredi degerlendirme
kuruluslarimin agikladigi kredi notlar1 bunlarin iginde en bilinen ve yatirimcilarin en ¢ok dikkate
aldig1 gostergelerdendir. Bunun disinda Political Risk Services (PRS), Euromoney ve The
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Economist gibi 6zel sirketler ile Diinya Bankasi’nin yayinladigi endeksler de tiim diinyada en
cok dikkate alinan iilke riski gostergelerindendir.

Bir iilkenin riskini rakamsal olarak ifade edebilmek adina kullanilan en eski 6lgiit ise, o
iilkeye verilen borclarin geri 6denememe riskinin fiyatlanmasi ile elde edilmektedir ve buna
‘devletin temerriit riski’ (sovereign default risk) denilmektedir. Anlik olarak takip edilebilmesi
sayesinde yeni bilgi ve olaylarin iilke riski iizerindeki etkisinin dogrudan goriiliip 6l¢iilebilmesi
nedeniyle literatiirde en ¢ok kullanilan {ilke riski gdstergesi de devletin temerriit riskinin nasil
fiyatlandigini gdsteren marjlardir. Bu marj, bir devletin tahvil faizi ile, risksiz kabul edilen ABD
tahvillerinin faizi arasindaki fark: ifade etmektedir.

Diinyada gec¢miste yasanan temerriit durumlarina bakildiginda bunlarin ¢ogunlugunun
yabanci para cinsinden borglarin geri 6denememesi seklinde gergeklestigi goriilmektedir.
Devletlerin yabanci para cinsinden borglarint geri 6deyememe durumlar anlasilabilirdir. Ciinki
devletler yabanci para basamazlar. Fakat yerel para cinsinden borglarin geri 6denememesi
durumunun agiklanabilmesi ¢gok daha zor ve karmasiktir.

Izah edilmesi ¢ok daha kolay olan yabanci para cinsinden temerriit riski gostergeleri
olarak, gelismekte olan iilkelerin dolar cinsinden devlet tahvili faizleri ile ABD’nin tahvil faizi
arasindaki fark veya bununla korelasyonu olduk¢a yiiksek olan ve borcun Odenememe
ihtimaline karsilik 6deme taahhiidiiniin, bir baska ifadeyle sigortanin bedelini ifade eden ve
finansal piyasalarda alim-satimi yapilan CDS primleri kullanilmaktadir. Ancak Pan ve Singleton
(2008), Longstaff vd. (2011) ile Du ve Schreger (2016) calismalarinda bu gdstergelere ait
rakamlarin, gelismekte olan iilkeler kapsaminda birbirleriyle iliskilerine bakildiginda, oldukga
giiclii pozitif korelasyonlar goriilmiistiir. Dahas1 bu gostergelerin ABD hisse senedi piyasasi ile
ve S&P 500 hisselerinin gelecek 30 giinliik beklenen volatilitelerini opsiyon fiyatlar1 araciligi
ile 6lgen VIX endeksi ile giiclii sekilde iliskili olduklart ortaya konulmustur. Bunun anlami,
spesifik olarak iilkelere ait makroekonomik gdstergelerin ve diger risk faktorlerinin devletlerin
fiyatlanan temerriit risklerine etkisinin son derece sinirli oldugudur. Buna gore iilke riskleri
iilkelerin kendi performanslari, kararlari ve goOstergelerinden c¢ok, kiiresel faktorlerle
aciklanabilmektedir. Bir bagka deyisle bu gostergeler iilkelerin risklerini 6lgmekten ziyade,
adeta Amerikali bir yatirimc1 goziiyle gelismekte olan iilkeleri bir biitiin olarak gormekte ve
kiiresel riskleri 6l¢mektedir.

Du ve Schreger’in (2016) calismasina kadar yerel para cinsinden temerriit riski ¢ok da
tizerinde durulmayan bir konudur. Bunun nedeni asikardir: Devletler kendileri basabildikleri
para cinsinden olan borg¢larindan temerriide diismezler. Dolayisiyla devletlerin yerel para birimi
cinsinden borglart risksizdir. Ancak yazarlar ¢aligmalarinda inceledikleri 30 iilkenin yerel para
cinsinden devlet tahvillerinin risksiz faiz oram ile fiyatlanmadigini ortaya koymuslardir.
Literatire bakildiginda tarihte gerg¢eklesen temerriit durumlart 1ii¢ ana sebebe
dayandirilmaktadir. Damodaran’in (2020) g¢alismasinda bu sebepler; ilk olarak bir dénem
uygulanan para sistemlerinden biri olan Altin Standardi uygulamasi, ikinci olarak — 2010’Iu
yillarda Euro bolgesinde yasanan borg krizinde oldugu gibi — ortak para birimi uygulamasi,
iciincii olarak ise 0zel sektoriin yiiksek miktarda doviz a¢igi olan iilkelerde para basmanin
maliyetleri baslig1 altinda gelen enflasyon, devaliiasyon ve devaminda reel ekonominin ¢okiisii
olarak derlemistir. Sayilan sebeplerden ilk ikisi zaten iilkelerin fiziki olarak para basma
yeteneklerinin olmadigi veya sinirlandigi durumlardir. Ugiinciisiinde ise iilkeler para
basmaktansa temerriide diismeyi tercih ederler.
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Glnilimiizde yerel para cinsinden tahvillerin temerriit riski gittikce daha ¢ok Gnemsenen
bir konu haline gelmistir. Bunun temel sebebi devletlerin 21. yiizyil itibariyle degisen borg
yapilaridir. Ozellikle 1980’lerden ve 2000’lerin basina kadar yasanan krizlerin (Meksika, Asya,
Rusya, Brezilya, Arjantin, Tiirkiye gibi) merkezinde, iilkelerin bor¢larinin biiyiik ¢ogunlugunun
yabanci para cinsinden olmasinin getirdigi kur uyusmazIligr bulunmaktaydi. Gelismekte olan
iilkelerde devletler, bu durumdan korunmak i¢in toplam borg i¢inde yerel para birimi cinsinden
bor¢larin oranini arttirirken, yabanci para cinsinden borglarin oranini ise ciddi sekilde azaltma
yoluna gittiler. Buna karsilik ayn1 dénemde yine ayni iilkelerde 6zel sektoriin doviz cinsinden
borglarin toplam dis borg igerisindeki oraninda kayda deger bir degisim gézlemlenmemektedir.
Du ve Schreger (2022) sirketlerin doviz varliklarinin bu déviz borcunu karsilayabilecek
seviyenin ¢ok altinda oldugunu ve bu ag¢igin biiyiik oranda kur riskine kars1 korumasiz oldugunu
gostermislerdir.

Bu ¢aligmanin amaci, daha fazla getiri igin yabanci iilkelere yatirim yaparak yeni tiir
risklerle karsi karsiya kalan kiiresel yatirimcilarin goziinden iilke riskinin anlasilmas: degil;
aksine oOzellikle 2008-2009 kiiresel krizi sonrasindan itibaren gelismekte olan iilkelerin 6zel
sektor sirketlerine akan nispeten oldukga diisiik maliyetli doviz kredilerinin bizi bugiin getirdigi
noktada, bu iilkelerde 6zel sektoriin doviz cinsinden borg¢ stogunun iilke risk primine nasil bir
etkisinin oldugunun arastirilmasidir. Aragtirmada geleneksel iilke riski gostergelerinden farkli
olarak, Du ve Schreger’in (2016) hesapladiklart ve iilkelerin kendilerine ait riskleri 6lgmede
geleneksel {ilke risk primi gostergelerine gore ¢ok daha basarili bir gosterge oldugunu ortaya
koyduklar1 yerel para cinsinden devlet tahvillerinin temerriit riski, iilke riskinin gostergesi
olarak alinarak, iki farkli panel vektor otoregresyon (vector autoregression — VAR) modeli ile
bu risk agiklanmaya calisilmaktadir. Bu calismayi, devletlerin yerel para cinsinden temerriit
riskini inceleyen diger ¢alismalardan ayiran nokta, literatiirde kullanilan degiskenlerin yanisira,
ozellikle kisa vadeli doviz borcuna oranla rezerv yeterliligini 6lgen degiskenlerdeki soklarin
yerel para cinsinden iilke risk primine etkisinin modellere dahil edilmesidir. Elde edilen
bulgular neticesinde literatiirle uyumlu olarak yerel para cinsinden temerriit riskindeki soklar
aciklamada kamunun yerel para cinsinden bor¢ stogundaki soklarin ve 6zel sektdr dis borg
stogundaki soklarin {ilke riski iizerinde yukar1 yonlii etkisi oldugu goriilmektedir. Bununla
beraber calismanin literatiire 6zgiin katkis1 ise, kisa vadeli dis borca oranla rezerv yeterliligini
dikkate alan her iki degiskenin de iilke riski tizerindeki etkisinin literatiirde test edilen diger
degiskenlere gore ¢ok daha yiiksek oldugunun goriilmesidir. En carpici denilebilecek bulgu ise
bir yilllik dis finansman ihtiyacinin {ilke risk primi iizerinde; 6zel sektor dis bor¢lulugu, yerel
para ve yabanci para birimi cinsinden kamu bor¢lulugunun iigiiniin toplam etkisinden ¢ok daha
giiclii bir etkiye sahip oldugunun ortaya konulmasidir.

Calismanin 2. boliimiinde oncelikle Bretton-Woods sonrasi donemden kiiresellesmenin
altin ¢ag1 denilen 21. yiizy1l baslarina kadarki tilke riski (sovereign risk) literatiirii anlatilmakta,
sonrasinda ise giiniimiize kadar gelen modern donem literatiiriinden bahsedilmektedir. 3.
boliimde ilk olarak kullanilan veriseti tanitilip, sonrasinda Panel VAR metodolojisi ile beraber
ampirik ¢alisma ve bulgular paylasilmaktadir. Sonug ve ¢ikarimlarin yer aldigi 4. boliimde ise
elde edilen bulgular yorumlanarak tartigildiktan sonra, ileriki ¢alismalar ve olasi politika
uygulamalari igin 6neriler sunulacaktir.
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2. Ulke Riski (Sovereign Risk) Literatiirii

Ulke riskine iliskin calismalar; Bretton-Woods sonrasi donemde sermaye akimlarmin
liberizayonu ile beraber 20. yiizyilin son ¢eyreginde 6zellikle Latin Amerika krizi sonrasi ile
baslayarak iktisat¢ilarin dikkatini ¢ekmis, arkasindan gelen krizler ve hizlanan kiiresellesme ile
gittikge yogunlagmustir.

2.1. 1980 Latin Amerika Bor¢ Krizi Sonrasi Litaretiir

Edwards (1984a) sermaye hesabinin libaralizasyonun 6zel sektorii asirt borglanmaya
tesvik ederek dis borg krizlerine neden olabilecegine dair gerekli dnemin verilmedigini, her ne
kadar teoride 6zel sektoriin yatirimlarindan sagladigi marjinal getiri, ancak bor¢ maliyetinin
tizerinde oldugu siirece borglanma devam edecegi icin higbir zaman asir1 borglanma
yasanmayacagl Ongoriilse de; daha oOnce yasanan Orneklerde O6zel sektoriin uluslararasi
kaynaklardan bor¢lanma imkani buldugunda genellikle asir1 borg¢landigini belirtmektedir.
Bununla beraber bir iilkede 6zel sektdriin borg krizine girdiginde, daha 6nce Latin Amerika
orneklerinde oldugu gibi borcun hiikiimetin iizerine kaldigi da ifade edilmektedir (Diaz-
Alejandro, 1983 ve 1984). Edwards’in (1984b) ¢alismasina gore devletlerin temerriit olasiligi,
dis borcun siirdiiriilebilirligi ile ifade edilmektedir ve bu da likidite ve borcun 6denebilirlik
(solvency) gostergeleri ile oOlgiilmektedir. Bu yolla makroekonomik degiskenler; {iilkelerin
likidite ve bor¢ odeyebilirlik kapasitelerini, dolayisiyla temerriit olasiliklarini belirlemede
kullanilmaktadirlar. Yine Edwards’in (1986) calismasinda ise; 6zellikle bor¢ krizleri sonrasi
gelismekte olan iilkelerin risk primlerini belirleyen faktorlere iliskin yapilan caligmalarda,
ozellikle optimal dis bor¢ diizeyi ve uluslararasi fonlarin bor¢ verme stratejileri {izerine
yogunlasilirken neredeyse tamamen uluslararasi banka kredileri piyasasi iizerinde duruldugunu,
temerriit risk primi hesabinda tahvil piyasasinin ihmal edildigini veya yok sayildigini
belirtmistir. Uluslararas1 banka kredilerindeki faiz oranlarindaki marjin, gelismekte olan iilke
riskini gercekten yansitip yansitmadigina iliskin birgok tartigma bulunmaktayken, Folkerts-
Landau (1985) tahvil faizlerinin bu O6lglimde daha basarili oldugunu ortaya koymustur.
Edwards’in ¢alismasinda da 26 gelismekte olan iilkenin yabanci para cinsinden kredilerindeki
temerriit marjlart (default spread) ile 13 gelismekte olan iilkenin aynt donemde ihra¢ edilen
tahvil getirilerini analiz etmis; bununla beraber uluslararasi bor¢lanma ile iilke riski arasinda
iligki kuran o donemki modelleri de test etmistir. Neticede iilke riski ile kredi marjlari (credit
spread) arasinda pozitif giiclii, yatirnmlarin gayri safi milli hasilaya orani arasinda da negatif bir
iligki oldugunu ortaya koymus ve iilke riskinin uzun vadede uluslararasi rezervler, i¢c ve dig
dalgalanmalar ve refahtan etkilendigini belirtmistir.

1990’11 y1illarin sonunda patlak veren Asya Krizi donemi literatiiriinii inceledigimizde ise
artik biiylik oranda dalgali kur rejimlerine gegislerin baglamasina dogru heniiz gidilen ve kur
¢ipasi uygulamalarin yaygin oldugu bir dénem olmasi itibariyle 6zellikle gelismekte olan
iilkelerin yabanc1 para cinsinden borglanmalarina iliskin yapilan sorgulamalarin ve tartismalarin
on plana ¢iktigin1 goriiyoruz. Eichengreen ve Hausmann (1999) kur ile finansal kirilganlik
arasindaki iliskiyi analiz ederken konuyu ii¢ acidan ele almislardir. Bunlarin ilki; ¢ipali kur
sisteminin uygulandig tilkelerin, sirketlere kur riskine kars1 dolayli bir sigorta saglayarak adeta
pervasizca bor¢ alma-verme yoniinde cesaretlendirici politikalar izlemelerinin, ahlaki bir
problem teskil ettigi hipotezi idi. 1991-1997 aras1 donemde Asya iilkelerinin para birimlerinin
dolar kuruna karg1 olan volatilite rakamlarina bakildiginda; Almanya ve Japonya gibi iilkelerin
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para birimleri Amerikan dolarina kars1 sirasiyla %6.,4 ve %10,7 dalgalanirken, kur ¢ipasi rejimi
uygulayan Dogu Asya iilkelerinin para birimlerinin pek fazla dalgalanma yasamadiklari
goriilmektedir (En fazla dalgalanan Filipinler para birimi: %3.8). Ikincisi ise yerel para ile
disardan bor¢lanmanin miimkiin olmadigi, hatta uzun vadeli bor¢ vermekten i¢ piyasada bile
kacinildig1 bir ortamda, finansal piyasalarin kusurlarina vurgu yapilarak; yabanci para ile
bor¢lanmaya mecbur kalinmasi durumudur ki bu durum, 20. yiizyilin sonundan itibaren
literatiirde siklikla kullanilacak olan, yazarlarin “Temel Giinah” (Original Sin) adini verdikleri
hipotezlerini agiklamaktadir. 1990-1996 aras1 donemde, daha 6nce borg krizlerini yagamis olan
Latin Amerika tilkeleri, 20. yiizy1l sonuna gelirken yabanci para cinsinden borglarini oransal
olarak azaltma egilimine girerken, Asya iilkeleri i¢in ise tam tersi bir seyir s6z konusudur. Bu
durum da krizin 6ncii gdstergelerinden biri olarak gosterilmektedir. Ugiincii durum ise ne ahlaki
bir problem ne de temel gilinah durumlarinin olmadigr iilkelerde, kurumlarin sadakat
(commitment) konusundaki zayifliklar1 goriilebilmektedir. Bu durumu da sadakat problemi
hipotezi olarak isimlendirmektedirler. Buna &rnek olarak da 1996 yili sonu itibariyle Asya
iilkelerindeki sirketlerin i¢ borglarinin kisa ve uzun vade dagiliminin hemen hemen yar1 yariya
oldugunu, dis borglarinin vade yapilarina bakildiginda ise iilkeler aras1 dramatik farklar olsa da;
ozellikle yabanci para cinsinden borglarda, saglikli bir finansman politikasi siirdiirebilmek i¢in
gerekli sartlarin saglanamadigi goriilmektedir. Bu sartlarin saglandigimi sdyleyebilmek igin
oranlarin uzun vade lehine ¢ok daha yiiksek olmasi gerekirken, durumu en iyi olan ilkelerde
bile yabanci para cinsinden uzun vadeli ve kisa vadeli bor¢lar birbirine yakin seviyededir.

Min (1998) 1990’larda gelismekte olan iilkelerde hizla artan uluslararasi tahvil ihracinin,
bu iilkeler i¢in en hizli biiyliyen uluslararas: finansman araglarindan birisi oldugunu belirtirken;
bunun bu enstriimanlarin fiyatlari1 ve getiri marjlarinin (yield spread) belirlenmesindeki faktorler
hakkinda ¢ok az bilgiye sahip olunan bir donemde gerceklestigine vurgu yapmustir.
Calismasinda gelistirdigi modelde ise 1. grupta inceledigi likidite ve 6deyebilirlik (solvency)
degiskenleri: Bor¢/GSYH, borg servis orani, net yabanci varlik, uluslararasi rezervler/GSYH
seklinde olup hepsi hem istatistiksel hem de katsay1 isaretleri olarak anlamli ¢ikmistir. 2. grupta
ise temel makroekonomik degiskenler olarak siniflanan yerel enflasyon orani ve ticaret hadlerini
kullanan yazarin burada buldugu sonuglara gore ise ticaret hadlerindeki gelisim tahvil marjlarint
disiiriicken, yerel enflasyonun yiikselmesi ise tahvil getiri marjlarin1 arttirict bir etki
yapmaktadir. Sonug olarak ¢alismada yazar, tahvil marjlarindaki volatilitenin iilkelerin kendi i¢
dinamikleri ile agiklanabildigini gostermektedir. Bununla beraber petrol fiyatlar1 ve uluslararasi
faiz oranlar1 gibi digsal soklarin tahvil marjlarinin belirlenmesinde etkisiz olduklar1 da bu
calismada ortaya konulmaktadir.

Asya Krizi sonrasina geldigimizde artik 21. yiizyilin diinyasinda ve kiiresellesmenin
iyiden iyiye hiikiim siirdiigii bir cagda, gelismekte olan iilkelerin eurobond marjlarinin; gelismis
iilke piyasa degiskenlerince (hisse senedi piyasasi volatilitesi gibi) belirlendigi iddiasina karsi
bir goriis olarak Beck (2001), calismasinda, Min (1998) ile benzer sekilde kriz sonras1 donemde
gelismekte olan iilke eurobond’larinin marjlarindaki degisimlerin neredeyse tamamen temel
makroekonomik  gostergelere ve uluslararast faiz oranlarina iliskin  beklentilerle
aciklanabildigini gosteren bir model ortaya koymustur. Hilscher ve Nobusch (2010), 1994-2007
yillar1 arasinda 31 iilke i¢in yaptiklar calismada, gelismekte olan iilkelerde kamunun borg
maliyetlerindeki degisimlerin biiylik kismunin, {ilkelerin temel gostergelerindeki degisimlerle
aciklanabildigini gostermislerdir. Bernoth vd. (2012) ise Avrupa Para Birligi kurulmadan 6ncesi
ve kurulduktan sonrasi i¢in Avrupa Birligi lilkelerinin devlet tahvillerinin getirilerindeki
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farklilagmalarin  iilkelerin borgluluk diizeyleriyle yiiksek derecede iligkili oldugunu
gostermislerdir.

Reinhart vd. (2003) “bor¢ intoleransi” kavramini ortaya koyarak bir iilkeye borg
vermenin giivenli sayilabilmesi icin o iilkenin bor¢/GSMH oraninin yiizde 15 veya altinda
olmasi gerektigini belirtmislerdir. 1820’den itibaren 100’den fazla iilkeyi inceleyerek, ¢cok fazla
temerriit olan bu doénemde bor¢ toleransimi Olgerken; borg siirdiiriilebilirligi, bor¢ yeniden
yapilandirmasi, sermaye piyasalarina entegrasyonu ve krizleri diizeltebilmek icin borg
verebilme kapasitesi kriterlerini baz almiglardir.

2.2. Modern Donemde Ulke Riski Literatiirii

Ozellikle mortgage krizi ve Avrupa borg kriziyle sekillenen 2000’ler, iilkelerin risk
primlerindeki degisimlerin nasil olumsuz ekonomik sonuglar dogurdugunu agikca gdstermistir.
Barrios vd. (2009), Sgherri ve Zoli (2009) ve Favero vd. (2010); 2007 yazina kadarki dénemde
kiiresel risk faktoriiniin Avrupa devlet tahvilleri i¢in 6nemli bir belirleyici oldugunu, kriz
donemlerinde bu etkinin daha da yogun oldugunu ve kamu borcu yiiksek olan iilkelerde ise daha
belirgin oldugunu gostermislerdir. Kriz sonrasi artan bir ilgi olan bu alandaki literatiirde, tahvil
marjlarmi agiklayan son modellerde kullanilan mali ve makroekonomik degiskenlere finansal
piyasa degiskenleri eklenmistir.

Elgin ve Uras (2013) galismalarinda hiikiimet borgluluk diizeyi ile, devletin temerriit riski
ve kayit dis1 ekonominin biiyiikliigii arasindaki iligskiyi analiz etmislerdir. Literatiirde kayit dist
ekonominin biiylimesinin sebepleri olarak 6n plana gikarilmig olan; kamu borcunun yiikselmesi,
devletin bor¢lanirken daha yiiksek faiz oranlari 6demek durumunda kalmasi, finansal
istikrarsizligin artmasi ve devletin temerriit olasiliginin artmasi olmak iizere dort degisken ile
analiz edilmis, devletlerin bor¢glanma maliyetleri digsinda tiim degiskenlerin anlamli oldugu
goriilmiigtiir. Calismanin sonucuna gore kayit disi ekonominin biiytlikliigii ile devletin temerriit
riski ve {ilkenin borgluluk diizeyi arasinda oldukga giiglii bir nedensellik iligkisi bulunmaktadir.

Pan ve Singleton (2008), Tiirkiye, Meksika ve Kore’nin kredi marjlarinin ABD hisse
senedi piyasasi oynakligi ve VIX endeksiyle giiclii iliski i¢inde oldugunu gostermislerdir.
Longstaff vd. (2011) ise, devletlerin kredi risklerinin, gergekten iilkelere 6zgii faktorlerle mi
yoksa kiiresel faktorlerle mi aciklanabildigini incelemislerdir ve bulduklari sonuglar oldukga
ilgingtir. Birincisi, Pan ve Singleton (2008) ile tutarli olarak, iilkelerin kendi kredi marjlar
arasindaki korelasyonlar, her iilkenin kendi kredi marjlar1 ile kendi hisse senedi piyasasi
getirileri arasinda hesaplanan korelasyonlardan ¢ok daha yiiksektir. Ikincisi, iilkelerin kredi
riskleri biiylik oranda kiiresel faktorlerce belirlenmektedir. Buna gore bir iilkenin kredi marjinin,
gercekten o lilkeye 6zgii riskleri 6lgmekten uzak oldugu goriilmektedir.

30 tilke igin yerel para cinsinden devlet tahvillerin risk primlerini (local currency credit
spread - LCCS) hesaplayan ve sifirdan anlamli sekilde farkli olduklarimi gosteren Du ve
Schreger’in (2016) calismalarinda; LCCS ile CDS primleri arasinda pozitif bir korelasyon
goriilse de (Sekil 2); ayni c¢aligmada yapilan temel bilesenler analizi sonuglarna gore
FCCS’lerdeki (foreign currency credit spread) degisimlerin %80’ine yakini, 5 yillik CDS
primlerindeki  degisimlerin ~ %75’ine  yakim1  birinci  temel Dbilesen tarafindan
aciklanabilmekteyken; bu rakam LCCS icin %54’tir ve lilkeye ozel faktorlerin agiklayici
giiciiniin yerel para cinsinden tahvil marjlarinda daha yiiksek oldugu goriilmektedir (Tablo 1).
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Bununla beraber gelismekte olan {ilkelerin LCCS’leri arasindaki korelasyon FCCS’lere oranla
oldukca diisiiktiir. Benzer sekilde kiiresel risk faktorleriyle gelismekte olan iilkelerin LCCS’leri
arasindaki korelasyonun da gorece ¢ok diisiik oldugu goriilmiistiir.

1 l 1
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Sekil 2. 5 Yilhk CDS ile LCCS’lerin 2 Haflahk Hareketli Ortalamalar®
Kaynak: Du ve Schreger, (2022).

Tablo 1. Temel Bilesenler Analizi (2005-2014)

1) () ®)
. LCCS FCCS 5Y CDS
Temel Bilesen
% Toplam % Toplam % Toplam
(%) (%) (%)
Birinci 54,28 54,28 77,35 77,35 74,57 74,57
ikinci 14,69 68,97 15,21 92,56 18,10 92,67
Ugiincii 9,37 78,34 3,32 95,88 2,70 95,37
ikili (pairwise) korelasyon 0,43 0,73 0,71

Kaynak: Du ve Schreger, (2016).

Burger vd. (2015) ¢alismalarinda verilen rakamlar ve ampirik bulgular, tilkelerin degisen
borg yapilarini anlamak agisindan oldukga faydalidir. 1980’lerdeki Latin Amerika, 1990’lardaki
Asya gibi 2000’lerin baglarina kadar gelen siirecte goriilen krizlerin temel nedeninin kur
uyusmazlig1 ve yliksek doviz borglar1 oldugu anlagilmis ve devletler (6zellikle gelismekte olan
iilkeler) yerel para birimi cinsinden borglanmalarini arttirma yoluna gitmislerdir. Kiiresel
yatinmcilar agisindan da daha diigiik riskli goriilen bu tiir bor¢lanma araglar, 6zellikle kur
riskinden korunmay1 miimkiin kilan finansal piyasalarin ve araglarin varligiyla beraber yiiksek
ilgi gérmiislerdir. Bir zamanlar global yatirimeilarin en fazla tercih ettigi gelismekte olan iilke

3 Her iilke esit agirliklandirilmistir. Yazarlar aym hesaplamayi 2022 yilindaki baska bir ¢aligmalarinda
daha genis bir veriseti kullanarak tekrar etmislerdir. Burada sunulan grafik de giincel caligmadan
almmustir.
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varliklar1 olan dolar cinsinden tahvillerin toplam gelismekte olan {ilke tahvilleri i¢indeki pay1
%10’a kadar diiserken, yerel para cinsinden tahviller kiiresel tahvil piyasasimnim %90’1n1
olusturmaktadir. Amerikali yatirnmecilarin {ilke digt yerel para cinsinden tahvil yatirnmlariin
icinde gelismekte olan iilke tahvillerinin payr 2001°de %I1,1 iken, 2011°de %17,3’e
yiikselmistir. Yazarlara goére Amerikali yatirimcilar, gelismekte olan ilkelerin tahvillerini
alirken tercihlerini iilkelerin enflasyon oynaklig1 ve cari islemler dengesi gibi makroekonomik
gostergelerini dikkate alarak yapmaktadirlar.

Genel olarak kredi marj1 (sovereign spread) literatiiriine uzun-kisa dénem olarak ayirarak
bakildiginda dis borg, mali denge, cari islemler dengesi, enflasyon ve rezerv varliklar olmak
iizere ekonomik gostergelerin uzun donemde; finansal piyasa kosullarinin ise kisa donemde
daha 6nemli etkileri oldugu goriilmektedir. Palic vd. (2017) ise kredi marjlar1 yerine kredi
marjlarinin oynaklhigini iilke riski gostergesi kabul edip yirmi dort Avrupa iilkesinin 1994-2015
yillar1 arasindaki devlet kredi marj1 oynakligini kisa vadede etkileyen faktorleri arastirmiglardir.
Bu baglamda enflasyon, ¢ikt1 a¢igi, kamu borcu ve faiz oranlari gibi temel makroekonomik
gostergeler ile iilkelerin riski arasindaki iliskiyi panel VAR yontemiyle analiz etmislerdir.
Sonug olarak bir ekonominin asirt 1sinmasinin kamu borcunda, enflasyonda ve faiz oranlarinda
beklenmeyen bir artisla beraber ger¢eklesmesi durumunda, kredi marj1 oynakligini arttirict bir
etki yaptigin1 ortaya koymuslardir. Calismada ayrica iilke risk primindeki bu ani oynaklik
artisinin, ekonomik durgunluga neden oldugu, fiyatlar tlizerinde deflasyonist bir baski
olugturdugu ve bunun da kamu borcunda giiclii ve kalici bir artisla sonuglandigi
gosterilmektedir.

Gelisen piyasalar ve kalkinan ekonomiler (emerging markets and developing economies —
EMDE) arasindan 26 tanesi i¢in 1999-2019 yillar1 arasin1 kapsayan ve oldukga fazla ekonomik
gostergeyi dikkate alan bir analiz ile dolarin, EMDE’leri adeta kusatan ve istila eden etkisini
anlamay1 amaglayan, Obstfeld ve Xhou’nun (2022) olusturduklar1 veri seti; ulusal hesaplardan
alan bilgileri, dolar kurlarini, ilgili fiyat endekslerini, ticaret hadlerini, yerel kredileri, hisse
senedi fiyatlarin1 ve faiz oranlarini icermektedir. Calismada kullanilan kapsamli veri seti ve
analiz icerisinden {ilke risk primi a¢isindan da ilgi cekici sonuglar ortaya c¢ikmistir. Dolar
endeksinin %10 deger kazanmasi durumunda, gelismekte olan piyasalarin yabanci para
cinsinden tahvil marjlarinda gerceklesen soklarin agirlikli ortalamasini gosteren EMBI+ endeksi
ile ortaya ¢ikan etki-tepki fonksiyonlar ¢eyreklik olarak Sekil 3’te gosterilmistir.

Ayni ¢alismada dolar endeksindeki %10’luk artigin etkilerini; {ilkeleri kur rejimi, para
politikasi giivenilirligi* ve yabancilara dolar cinsinden borgluluk diizeyi olmak iizere 3 gruba
ayirarak incelemislerdir.

Tim iilkeler i¢in toplu olarak yapilan analize bakildiginda EMBI+’ya dahil olan
devletlerin dolar bor¢glanma marjlarinda ilk geyreklerden itibaren goriilen artisin 8. ¢eyrekte
yiizde 1’in {izerine ¢ikarak zirve yaptiktan sonra etkisini azalttig1, fakat 12 ¢eyrek sonunda bu
kur sokunun etkisinin hala soniimlenmedigi goriilmektedir.

4 Obstfelt ve Zhou (2022), para politikast giivenilirligi ifadesi ile, bir iilkede enflasyon hedeflemesi
uygulanip uygulanmadigin kastetmektedir.
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Sekil 3. Etki-Tepki Fonksiyonlari: Dolar Endeksindeki %10’luk Artistn EMBI+ Marjlarina
Etkileri
Kaynak: Obstfeld ve Zhou (2022)

Obstfelt ve Zhou (2022), ¢alismalarinda sabit (pegged) kurlarin tanimlamasinda llzetzki
ve digerlerinin (2019) metodunu kullanmaktadirlar. Dalgali kur rejimi elbette global soklara
daha fazla tepki verebilme imkani saglamaktadir. Yerel para biriminde biiyiik bir deger kayb1
yasandiginda, net ihracat kanaliyla yerli iirlinlere artan talep sayesinde firmalarin isgiicii ve
sermaye talebi artarken; diger taraftan genelde bilangolar {izerinde daraltici bir etki
goriilmektedir. Fakat dalgali kur rejiminde merkez bankalarinin bagimsiz sekilde politika faizini
degistirme yoluyla ekonomiyi stabilize etme imkanlart mevcuttur. Bu durum da spekiilatif
ataklara karsi sabit kur rejimini savunmayi gereksiz kilmaktadir. Kalemli-Ozcan (2019) da
daraltict ABD parasal soklarinin, EMDE tahvillerinin gerekli getiri marjlarmi yukar cektigini
gdstermistir ki bu da daralma etkisidir. Kalemli-Ozcan’a gore dalgali kur rejiminde risk
primindeki bu artis, yerel para birimindeki deger kaybinin hemen ardindan gelen bir sonugtur.
Sabit kur rejimi altinda ise ayni risk primi artisi igin, ¢ok daha sert parasal daralma gerekecektir
ve bu, ekonomiye ¢ok daha fazla zarar verebilecektir.

Sekil 3’teki etki-tepki grafiklerinde; dalgali kur rejiminin digsal soklara karst bir tampon
vazifesi gordiigii ve sabit kur rejimi ile sonuglart kiyaslandiginda dalgalanmalarin ¢ok daha az
oldugu goriilmektedir. Makroekonomik istikrar1 tesvik etmenin en 6nemli ayaklarindan birisi de
bagimsiz bir para politikasinin tesisi ile giivenilir bir enflasyon hedeflemesi rejiminin hayata
gecirilmis olmasidir. Obstfelt ve Zhou’nun (2022), enflasyon hedeflemesi uygulayan ve
uygulamayan iilkeleri karsilastirdig grafikte enflasyon hedeflemesi uygulayan gelismekte olan
iilke tahvil marjlarinin, kur soklara gorece ¢ok daha az tepki verdigi goriilmektedir. Yabanci
para cinsinden borcu gorece az olan iilkeler, kur soklarindan hem bilangolar kanaliyla hem de
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genel finansal kosullar anlaminda daha az etkileneceklerdir.® Yiikiimliiliiklerinin dolarizasyon
seviyesi lizerindenden yapilan son karsilagtirma grafigine bakildiginda; tahvil faizi marjlarinda
diisiikk doviz acig1 olan iilkelerde neredeyse higbir hareket goriilmezken, yiiksek déviz borcu
olan tiilkelerde ise 12 ceyrek boyunca soniimlenmeyen ve 8. ceyrekte yilizde 2’lerde tepe
noktasina ulasan bir kur soku etkisi s6z konusudur.

3. Ampirik Calisma
3.1. Veriseti

Du ve Schreger’in (2016) galismalarinda SE€¢S olarak adlandirdiklari, tahvil faizlerinin

garantili faiz orani paritesinden (covered interest rate parity — CIP) sapmalart su sekilde
hesaplanmaktadir:

St =Y = (0 +po)

StLC/US = SLCCS ¢ p,

1)

SECCS | yerel para cinsinden bir gelismekte olan devlet tahvili faizi ile, swap faizi

kullanilarak olusturulan yine yerel para cinsinden sentetik risksiz faiz orani arasindaki farki
gostermektedir. Y€ yerel para cinsinden devlet tahvili getirisini, Y ABD tahvil faizini, p, sabit
faizden sabit faize (Fixed-for-fixed) yerel para ile ABD dolar1 arasindaki kurlar arasi (cross

currency) swap orani gostermektedir. SL{“ c/us yerel para cinsinden devlet tahvilinin faiz orani ile
ABD devlet tahvili faiz orani arasindaki fark. Bu denkleme gore fark; gelismekte olan devletin
temerriit riski ile kur riskinin (swap orani kur riskini gosteriyor) toplamina esit olmaktadir.

[k denklemde; risksiz goériinen dolar cinsinden olan ABD tahvil faizinin iizerine diger bir
devletin kurlar aras1 swap orani eklenerek, o iilkenin para birimi cinsinden ‘risksiz’ kabul edilen
faiz oram1 hesaplanmaktadir. CIP’ye gore bahsedilen gelismekte olan {ilkenin yerel para
cinsinden tahvil faizi ile bu faiz birbirine esit olmalidir. Du ve Schreger (2016) ¢alismalarinda
bu sapmalar1 30’a yakin iilke i¢cin hesaplamis ve sifirdan istatistiksel olarak anlamli sekilde
farkli olduklarini ortaya koymuslardir. Bunun anlami bu iilkelerin kendi paralar cinsinden ihrag
ettikleri tahvillerinin piyasada risksiz olarak fiyatlanmadigi, {izerine burada SF¢¢S olarak
gosterilen temerriit riskinin, risksiz faiz oranlarma eklendigi anlasilmaktadir. Du ve Schreger
(2016) tarafindan bu sekilde hesaplanan ve siirekli giincellenerek yayimlanan SF€S  verileri,
iilke risk primi (sovereign risk premium) gostergesi olarak calismamizda kullanilmaktadir.
Analizde kullanilan diger degiskenler en sik ceyreklik frekansta elde edilebildiginden dolay,
SECES verileri de ceyreklik frekansa cevrilmis ve 2010 yilinin birinci ceyreginden baslayarak
2020 yilinin 4. ceyregi dahil olacak sekilde toplam 44 ¢eyreklik veri seti elde edilebilmistir.

Modellerde kullanilan diger degiskenler Tablo 2’de sunulmustur.

® Yazarlar bilangolardaki agik pozisyonlarin olas: bir kur sokundaki roliinii dlgebilmek igin Benetrix ve
digerlerinin (2019) tahminlerini kullanmaktadirlar.

s
707



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2023, 8(4): 696-728
Journal of Research in Economics, Politics & Finance, 2023, 8(4): 696-728

Tablo 2. Degisken Kodu ve A¢iklamasi

Degisken Kodu Degisken Aciklamasi

PubDC Yerel para cinsinden kamu borcunun GSYIH’ye orani '

PubFC Yabanc1 para cinsinden kamu borcunun dolar cinsinden GSYIH’ye orani
PrivateEXT Ozel sektore ait dis borcun dolar cinsinden GSYIH’ye orani

RolloverRisk Kisa vadeli dig borcun briit rezervlere orani (Bor¢ Dondiirme Riski)

ExtFinance (l)rzﬁilk dis finansman ihtiyacinin (Kisa vadeli dis borg + Cari agik) briit rezervlere

Du ve Schreger’in (2016) toplam 30 iilke igin yayimladigi veriler igerisinden G10 iilkeleri
ve bazi verilerine erisilemediginden dolayr Cin cikarildiginda, verileri tam olarak temin
edilebilen 17 gelismekte olan iilke belirlenmis ve tiim degiskenler bu iilkeler i¢in derlenmistir
(Tiirkiye, Brezilya, Endonezya, Filipinler, Giiney Afrika, Giiney Kore, Hindistan, Israil,
Kolombiya, Macaristan, Malezya, Meksika, Peru, Polonya, Rusya, Sili ve Tayland).

Ulkelerin hem yerel para cinsinden hem de yabanci para cinsinden kamu borcu verileri ile
toplam dis bor¢ ve kamunun dis borcu verileri ¢eyreklik olarak ¢ogunlugu Diinya Bankas1 veri
tabanindan, bir kisim iilkelerin verileri ise kendi merkez bankalarindan veya hazine/finans
bakanliklarindan elde edilmistir. Ulkelerin GSYIH verileri geyreklik olarak iilkelerin merkez
bankalar1 ve Refinitiv veri tabanindan elde edilmistir. Briit rezerv verileri ise ulusal merkez
bankalarindan elde edilmistir.

Du ve Schreger’in (2016) yayimladigi veriler tizerinden 3 aylik, 2 yillik ve 10 yillik
olmak tizere {i¢ ayri LCCS zaman serisi temin edilmistir. LCCS zaman serilerinin tamami
giinliik olup, her ¢eyregin son haftasinin ortalamasi alinip ¢eyreklik frekansa cevrilerek birinci
versiyon, son 10 giinliik verinin ortalamasi hesaplanarak g¢eyreklik frekansa cevrilerek ikinci
versiyon ¢eyreklik zaman serileri elde edilmistir.

Ulkelerin merkez bankalarinin rezervlerinin kisa vadeli dis borcu karsilayacak yeterlilige
sahip olmamasi durumunda borcun dondiiriillememesi riski ortaya cikmaktadir. Bu durum
literatlirde bor¢ dondiirme riski olarak adlandirilmaktadir. Veri setine dahil olan {ilkelerin kisa
vadeli dis borcunun tamamina yakininin 6zel sektére (kamu bankalar1 dahil olmak iizere) ait
oldugu goriilmektedir. Kamu bankalarmin da halka agik olan kisimlarinin 6zel sermayeye ait
oldugu diisiintildiigiinde bu bor¢ kalemi, 6zel sektdr borglulugunu yansitan bir veri seti olarak
varsayilabilir. Bu baglamda hem “dig finansman ihtiyacinin briit rezervlere oran1” degiskeni,
hem de “kisa vadeli dig borcun briit rezervlere orani” degiskeni, esasinda 6zel sektoriin kisa
vadeli dis borcunun dondiiriilebilme riskini 6nemli 6l¢iide yansitan degiskenlerdir. Bu nedenle
bu degiskenlerin modele eklenmesi anlamli goriilmiistir.

3.2. Model ve Bulgular

Sims’in (1980) esanli denklem modellerine getirmis oldugu igsellik problemi elestirisi
uyarinca modelimizdeki degiskenler arasinda karsilikli geribildirim etkisi oldugunu
varsayllmaktadir. Tiim degiskenlerin icsel oldugu varsayimina dayanan vektor otoregresif
(VAR) modellerin panel verilere uygulanabilecegi ilk kez Holtz-Eakin vd. (1988) tarafindan
gosterilmistir. Modeldeki her degiskenin kendisinin ve digerlerinin gecikmeleriyle aciklandigi
panel VAR sistemi model spesifikasyon hatalarina kars1 oldukca duyarlidir. Modele ¢ok fazla
gecikmenin eklenmesi durumunda serbestlik derecesi {istel olarak azalmakta, gecikme sayisinin
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diisiik oldugu daha tutumlu modeller de ihmal edilmis degisken sapmalarindan etkilenmektedir.
Zaman serilerinde kullanilan VAR modellerinden farkli olarak, dinamik panel veri modellerinde
sabit etkilerin varlig1 nedeniyle ortaya ¢ikan Nickell sapmasini (1981) diizeltmek maksadiyla
kullanilacak ara¢ degiskenlerin sayisin1 belirlemek de ayrica 6nem kazanmaktadir. Arag
degisken sayisini arttirmak bir yandan tahminlerin etkinligini arttirirken diger yandan da igsel
degiskenleri asiri-modelleme hatasina da yol acabilmektedir. Gerek modeldeki optimal gecikme
sayisin1 gerekse de dinamik panel modeli baglaminda kullanilacak genel momentler yonteminin
(GMM) tiirettigi ara¢ degiskenlerin moment kosullarin1 saglayip saglamadigini belirlemek
agisindan Andrews ve Lu’nun (2001) gelistirmis oldugu en yiiksek olabilirlige dayali model
se¢me kriterlerine (MMSC) bakilmaktadir. (Tablo 3).

Model segme kriterlerinin tamami (MMSCgic, MMSCaic, MMSChrqic) birinci gecikmeyle
minimize olurken, yine birinci gecikmede Hansen’in (1982) “asiri-tanimlanma kisitlarini”
sinayan J-testi de igsel degiskenlerin birinci gecikmesinden besinci gecikmesine kadar diizey
degerlerinden olusan arag degiskenlerin gegerli olduklari tespit edilebilmektedir.

Tablo 3. En Yiiksek Olabilirlige Dayali Panel VAR Gecikme Se¢me Kriterleri Tablosu

Lag CD J J p-value MBIC MAIC MQIC
1 0.7081121 94.78908 0.6284304 -535.1058 -105.2109  -273.2875
2 -1.2798 59.24173 0.9089394 -413.1795 -90.75827  -216.8157
3 -7.973699 32.94527 0.9700509 -282.0022 -67.05473 -151.093
4 -155.1987 13.96988 0.9622549 -143.5038 -36.03012  -78.04926
5 -11304.35

Bes degiskenli birinci dereceden panel VAR modelimiz asagidaki gibi tanimlanmistir:
Y'l.t = it—lAl + Ui + git”i € {1,2, ,17},t = {1,2, ey 4‘4} (2)

Yit 1x5 boyutundaki i iilkesinin t zamanina ait i¢sel degiskenler satir vektoriinti, A1 5X5
boyutunda otoregresif katsayilar matrisini, pi 1x5 boyutundaki her bir denkleme ait
gbzlemlenemeyen panel sabit etkiler satir vektoriinii, i ise her bir yatay kesite 6zgli 5-boyutlu
hata terimi satir vektoriinii temsil etmektedir. Yatay kesitlerdeki hata terimlerinin zaman
icerisinde seri korelasyon i¢ermedikleri varsayilirken (t > s icin E [eiTteiS] = 0), hata terimleri
arasinda eg-zamanli korelasyona izin verilmistir (E [eitel?;] = X). Biitiin yatay kesit birimlerinin
ortak bir veri yaratim siirecinden kaynaklandiklari, bu ylizden Ai matrisinin tiirdes parametreleri
igerdikleri varsayilmistir. Yatay kesitler arasinda var olan sistematik farkliliklar yatay kesitlere
0zgii sabit etkilerle modellenmistir.

Sabit etkilerin varligi nedeniyle ortaya ¢ikan Nickell sapmasinin zaman boyutundaki
gbzlem sayist 30 oldugunda bile oldukg¢a anlamli oldugundan (Judson ve Owen, 1999) gruplar
ici tahmincisi tutarsiz tahmin verecektir. Otokorelasyon probleminin yoklugu varsayimi
sayesinde birinci-fark dontisiimii yaparak (Anderson ve Hsiao, 1982) farklarin1 ve gecikmelerini
ara¢ degisken olarak kullanmamiz miimkiin hale gelmektedir. Bu sayede Arellano-Bond panel
GMM tahmincisiyle panel VAR modeli tutarl bir sekilde tahmin edilebilmektedir. Her ne kadar
panel GMM tahmincisiyle her bir denklemi tahmin etmek miimkiin olsa da Holtz-Eakin vd.
(1988) ¢ok denklemli GMM tahmincisinin hem tutarli hem de etkin oldugunu gostermistir.

Genellestirilmis en kiiciik kareler yontemi uyarinca; modelimizi (3) birinci fark
doniisimiine ugratip panel sabit etkileri arindirdiktan sonra bagimli degiskenlerin ikinci
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gecikmelerinden baslayarak q’ncu gecikmeye kadarki diizey degerlerini aldigimiz arag
degiskenler matrisi Zi ile carpip doniistiirilmiistiir.

ZTAY, = 28V A + Z1 Ay,

1 k| v T T 3)
AYy = Ay o Ayl Y = [AY 1], Zig = |Yie—2 - Yie—qe1||A" = [A%4]

Dolayistyla anakiitle moment kosullarim E [Zi{Asit] =F [Zi{(AYit — YitA)] = 0 seklinde
yazmamiz miimkiin hale gelmektedir. Modelimiz birinci dereceden otoregresif bir siire¢ oldugu
icin g>1 oldugu durumda panel VAR sistemi agiri-tanimlanmis hale gelir. Bu durumda, g-
boyutlu bagimli degisken vektorii Z%,¥;; matrisinin siitun uzayr diginda kalmaktadir. Arag
degiskenler matrisi zaman boyutu esas alinarak yeniden yazildiginda asagidaki daraltilmig

matris elde edilir.
0 0 0
/ Vi1 0 \
Zi = | Yiz Vi1 (4)

Yir-2 Yir-3 - YiT—q+1

Zaman boyutunda st Giste yazildiginda anakiitle moment kosullari E [Z;r Asi] = 0 haline
gelir. Anakiitle moment kosullarina tekabiil eden 6rneklem moment kosullar1 da asagidaki gibi
yazilir:

N
~ 1 -
96 =5 5 o
i=1 5

9:(8) = (Z; ® Liad) (Vec[AE])

Burada, Iy kxk boyutundaki 6zdes matrisini, @ Kronoecker carpimini, vec ise
vektorlestirme operatoriinii temsil etmektedir. Ag; = AY; — AY;,_, A ifadesinde ise A matrisi ise
anakiitle parametrelerinin hipotetik degerlerini icermektedir. Anakiitle moment kosullar teorik
olarak gegerli olsalar da rassal sapmalar1 nedeniyle 6rneklemde tutmalar1 giigtiir. A matrisini
tutarl bir sekilde tahmin edebilmek i¢in 6rneklem moment kosullart minimize edilmistir.

1 N
2.4:(6)
=1

W simetrik ve pozitif-yar1 belirli agirlik matrisini, ||. || 6klidyen normu temsil etmektedir.
6 nolu ifadenin kismi tiirevlerini alindiginda GMM tahmincisinin formiilii elde edilmistir.

Oy = argmingy

N T N
=N zﬁi(g) w Zﬁi(g) (6)
=1 i=1

Agum = (X" Z) W(XT 7)]_1 (X" Z) ' w(xTaz) (7)

Burada ifadeyi sadelestirmek i¢in gozlemler once yatay kesit, sonra da zaman boyutunda
ist {iste yazilmistir. W agirhk matrisi kovaryans matrisinin tersine esitlendiginde,
var [ZTAc]™t, yalnizca tutarli tahminler yapmakla kalmmamakta, aym1 zamanda standart
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hatalar da minimize edilmis olmaktadir. Bir bagka deyisle, GMM tahmincisi hem tutarli hem de
etkin asimptotik/biiylik 6rneklem tahmincisi haline gelmektedir.

Panel VAR modelini kurarken degiskenlerin birim kok icerip igermedikleri oldukca
onemlidir. Birim kok altinda birinci fark doniisiimii uygulandiginda, elde sadece tiimiiyle rassal
bir siire¢ kalacagindan kullanilacak ara¢ degiskenler anlamini yitirecek ve panel GMM
tahmincisi tutarsiz sonuglar verecektir. Dahasi birim kok siireci, panel VAR modelinin istikrar
kosulunu saglamasini imkansiz hale getirecek; modele ait yandas matrisin karakteristik
koklerinin birim ¢gemberin disina ¢ikmasina neden olacak ve iraksak bir sistem olmasi nedeniyle
birinci dereceden panel VAR modelimizin sonsuz boyutlu vektdr hareketli ortalama modeline
doniistiiriilmesi miimkiin olmayacaktir. Dolayisiyla birim kok siireci hem tutarli tahmin
yapilmasini hem de etki-tepki fonksiyonlarim tahlil edilmesini engelleyecektir.

Panel birim kok testleri tek tek degiskenler {izerinde uygulanmadan 6nce makro-
panellerde varligini g6z ardi edemeyecegimiz yatay kesit bagimliliginin test edilmesi
gerekmektedir. Zira yatay kesit bagimliligi altinda birinci nesil birim kdk testlerinin boyut
bozuklugu probleminden etkilendigi ve sifir hipotezini asiri-reddetme egiliminde oldugu
literatiirde genis bir sekilde ele alinmistir. Asimptotik 6zellikleri itibariyle zaman boyutunun
yatay kesit sayisindan biiyiik oldugu durumlarda kullanilan ve sabit etkiler tahmincisinden elde
edilen kalintilarin kovaryans matrisine dayali Breusch-Pagan (1980) testini uyguladigimizda,
yatay kesit bagimsizlig1 sifir hipotezi reddedilmistir (Tablo 4). Yatay kesit bagimlilig1 katsayist
alfa tahmin edildiginde 0,5 ile 1 arasinda kaldig1 (0,846) ve dolayisiyla yatay kesit
bagimliliginin (yar1)-kuvvetli oldugu sonucuna varilmaktadir. Pesaran’in (2015) zayif yatay
kesit bagimlilig1 testini uyguladigimizda da yine zayif bagimlili§i iceren sifir hipotezi
reddedilmektedir (Tablo 5). Bu durumda yatay kesit boyutu asimptotik olarak sonsuza gittigi
durumda gozlemlenemeyen ortak faktorlerin etkileri sabit kalmak yerine giderek daha gigli
hale gelmektedir.
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_el _e2 _e3 _e4 _e5 _eb6 _e7 _e8 _ €9 _el0 _ell _el2 _el3 _el4d _el5 _ele _ el7
_el 1
_e2 -0.0916 1
_e3 0.458  0.2683 1
_e4 0.408 0.3946 0.5371 1
_e5 05051 -0.164 0.6404 0.5372 1
_e6 05904 0.1759 0.713 0.8815 0.8219 1
_e7 06937 0.1263 0.6628 0.6589 0.7845 0.8304 1
_e8 0.2948 0.3258 0.4911 0.6111 0.4595 0.5722 0.572 1
_e9 02121 0382 0.4641 0.5487 0.2891 0.4287 0.4165 0.7441 1
_el0 0.2979 -0.3078 0.4806 0.2044 0.5832 0.4114 0.3717 0.2766 0.3508 1
_ell 0.0875 05342 0.2961 0.5624 0.0393 0.31 0.2569 0.5561 0.4987 -0.0013 1
_el2 0.1146 0.1063 0.4361 0.3582 0.3638 0.4491 0.2877 0.2056 0.0894 0.2182 0.3467 1
_el3 04048 0.6075 0.6547 0.6115 0.3862 0.5852 0.7031 0.6301 0.5801 0.0369 0.4548 0.0515 1
_el4 0.1638 -0.0298 0.2254 0.1508 0.3636 0.2323 0.2419 0.2125 0.2338 0.2134 0.1709 0.1305 0.1419 1
_el5 -0.2828 05751 -0.089 0.182 -0.4158 -0.19 -0.1747 0.3739 0.5944 -0.2091 0.5866 -0.1746 0.3373 0.0554 1
_el6 0.7024 0.1461 0.7035 0.5145 0.7268 0.7145 0.831 0.4866 0.3976 0.323 0.1453 0.0956 0.708 0.3 -0.1574 1
_el7 04308 0.1286 0.6155 0.5699 0.5987 0.7279 0.6286 0.5452 0.3122 0.3891 0.3798 0.5121 0.4122 0.1253 -0.2027 0.4754 1
Breusch-Pagan LM test of independence: chi?(136) = 1199.39 Pr=0.000
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Tablo 5. Pesaran Giiglii-Zayif Yatay Kesit Bagimhilik Testi

Degisken Alfa Std. Hata 95% Giiven Araligi

Kalintilar 0.846 3.132 -5.292 6.989

0.5 <= alfa < 1 gii¢lii yatay kesit bagimliligin1 gdstermektedir.

Pesaran (2015) zayif yatay kesit bagimlilik testi
Ho: Hatalarda zayif yatay kesit bagimlilig1 vardir.

Degisken CD p-degeri N_g T

Kalintilar 27.667 0.000 17 44

Degiskenlerin giiclii yatay kesit bagimlilig1 icerdiklerini g6z oniinde bulundurarak
uygulanan Pesaran’in (2007) ikinci nesil panel birim kok testi (CIPS) sonuglari serilerin
duragan olmadiklarini ortaya koymaktadir. (Ek 1 ve Ek 2). Bu sonuglar 1s18inda birinci-fark
panel VAR modelimiz Tablo 6’daki sekilde tahmin edilmektedir.

Tablo 6. Panel VAR Modeli (GMM Estimation — Model 1)

Katsayi Std. Hata z P>|z| [95% Giiven Arahgi]
LCCS5y v2
LCCS5y v2 L1. 0.5255 0.1823 2.88 0.004 0.1682 0.8828
dPubDC L1. 4.7836 2.0899 2.29 0.022 0.6874 8.8798
dPubFC L1. -14.1305 3.9670 -3.56 0.000 -21.9057 -6.3553
dPrivateEXT L1. 2.7472 0.6037 4,55 0.000 1.5640 3.9304
dExtFinance L1. 1.5748 1.1770 1.34 0.181 -0.7321 3.8818
dPubDC
LCCS5y v2 L1. -0.0005 0.0027 -0.19 0.853 -0.0057 0.0047
dPubDC L1. -0.2848 0.0475 -5.99 0.000 -0.3780 -0.1916
dPubFC L1. 0.4581 0.0892 5.14 0.000 0.2833 0.6329
dPrivateEXT L1. -0.0695 0.0166 -4.18 0.000 -0.1021 -0.0370
dExtFinance L1. 0.0194 0.0167 1.16 0.245 -0.0133 0.0521
dPubFC
LCCS5y v2 L1. -0.0003 0.0016 -0.16 0.870 -0.0033 0.0028
dPubDC L1. 0.0415 0.0207 2.00 0.045 0.0009 0.0820
dPubFC L1. -0.1676 0.0521 -3.21 0.001 -0.2697 -0.0654
dPrivateEXT L1. -0.0262 0.0099 -2.66 0.008 -0.0455 -0.0069
dExtFinance L1. 0.0038 0.0116 0.33 0.744 -0.0190 0.0266
dPrivateEXT
LCCS5y v2 L1. 0.0019 0.0045 0.42 0.673 -0.0069 0.0107
dPubDC L1. 0.0487 0.0554 0.88 0.379 -0.0599 0.1574
dPubFC L1. 0.7615 0.1935 3.93 0.000 0.3821 1.1408
dPrivateEXT L1. -0.2375 0.0518 -4.58 0.000 -0.3391 -0.1359
dExtFinance L1. -0.0290 0.0329 -0.88 0.379 -0.0935 0.0355
dExtFinance
LCCSby v2 L1. -0.0095 0.0292 -0.33 0.744 -0.0669 0.0478
dPubDC L1. 45131 0.8630 5.23 0.000 2.8216 6.2046
dPubFC L1. -1.6100 0.8817 -1.83 0.068 -3.3381 0.1181
dPrivateEXT L1. -0.6120 0.3653 -1.68 0.094 -1.3280 0.1039
dExtFinance L1. 0.3186 0.2450 1.30 0.193 -0.1616 0.7989

Instruments: 1(2/5).(LCCS5y v2 dPubDC dPubFC dPrivateEXT dExtFinance)

Test of overidentifying restriction:
Hansen’s J chi? (75) = 88.421666 (p =0.138)
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Tablo 6’'nin en altinda goriinen p degeri; bir st satirda (instruments) goriilen,
degiskenlerin 2 ila 5. gecikmelerinin ara¢ degisken olarak kullanilarak elde edilen modelin
istatistiksel olarak saglam/gegerli bir model oldugu bos hipotezini kabul ettigimizi
gostermektedir.

Duraganlik kosulu altinda panel VAR modelini Arellano-Bond tahmincisiyle tutarli bir
sekilde tahmin edebilmemize ragmen modelin a-teorik yapisi nedeniyle indirgenmis model
katsayilarini dogrudan yorumlamamiz oldukga giictiir. Ancak, birinci panel VAR modelimizin
istikrar kosulunu saglamasi durumunda modelimizi sonsuz boyutlu vektér hareketli ortalama
modeli olarak yazabilir ve bu sekilde nedensel ¢ikarimlar yapma imkani elde edebiliriz.
Karakteristik kok istikrar testine gére panel VAR modelimiz istikrar kosulunu saglamaktadir
(Tablo 7, Sekil 4). Panel VAR modeline ait yandas matrisin kuvvetini aldigimizda yakinsak bir
matris elde ettigimizden etki tepki katsayilar1 tizerinden nedensellik analizi yapmamiz olanakli
hale gelmektedir.

Tablo 7. Eigenvalue istikrar Kosulu Testi (Model 1)

Eigenvalue
Gergek (Real) Sanal (Imaginary) Modiiliis
0.5058506 0.1316595 0.5227036
0.5058506 -0.1316595 0.5227036
-0.4269763 0.0000000 0.4269763
-0.2151850 0.1341708 0.2535870
-0.2151850 -0.1341708 0.2535870

Roots of the companion matrix

— -
LD_ -
>
g
5 © -
g
n |
‘_|| -
T T T T T
-1 -5 0 5 1
Real

Sekil 4. Eigenvalue Istikrar Kosulu Testi (Model 1)

Hata terimleri arasinda es-zamanli korelasyonlar (E [5it5i7£] = X) soklarn etkilerini ayirt
etmemizi giiclestirdiginden etki-tepki katsayilarinin  dikeylestirilmesi ~ gerekmektedir.
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Dikeylestirme iglemi degiskenlerin VAR sistemine girig sirasina duyarli oldugu igin ayirt etme
kisitlarin1 modelimize uygularken Granger nedensellik testine basvurulmustur.

Tablo 8. Panel VAR Granger Nedensellik Wald Testi (Model 1)

Equation \ Excluded chi? df Prob > chi?
LCCS5y v2
dPubDC 5.239 1 0.022
dPubFC 12.688 1 0.000
dPrivateEXT 20.710 1 0.000
dExtFinance 1.790 1 0.181
ALL 38.915 4 0.000
dPubDC
LCCS5y v2 0.035 1 0.853
dPubFC 26.385 1 0.000
dPrivateEXT 17.512 1 0.000
dExtFinance 1.353 1 0.245
ALL 46.492 4 0.000
dPubFC
LCCS5y v2 0.027 1 0.870
dPubDC 4,014 1 0.045
dPrivateEXT 7.057 1 0.008
dExtFinance 0.107 1 0.744
ALL 11.228 4 0.024
dPrivateEXT
LCCS5y v2 0.178 1 0.673
dPubDC 0.773 1 0.379
dPubFC 15.481 1 0.000
dExtFinance 0.775 1 0.379
ALL 16.807 4 0.002
dExtFinance
LCCS5y v2 0.106 1 0.744
dPubDC 27.347 1 0.000
dPubFC 3.334 1 0.068
dPrivateEXT 2.807 1 0.094
ALL 38.052 4 0.000

Not: Ho: Disarida birakilan (excluded) degiskenler denklem degiskeninin Granger-nedeni degildir.

Tablo 8’de yer alan Granger nedensellik testi sonuglarina gore risk primini temsil eden
yerel para birimi cinsinden kredi marj1 sistemdeki yerel para cinsinden kamu borglulugu hari¢
higbir degiskenin ongoriisiinii iyilestirmemektedir. Her ne kadar dis finansman gereksinimiyle
nedensellik iligkisi ki-kare testi ¢cercevesinde net bir sekilde kurulamasa da yerel ve yabanci para
cinsinden kamu bor¢lulugu, 6zel sektor bor¢lulugu degiskenleri risk primi 6lgiitiimiiziin Granger
nedeni olarak 6ne ¢ikmaktadir. Bu da bizi kredi marjinin sistemdeki en igsel degisken oldugu
sonucuna gotiirmektedir. E [sitsiTt] = X matrisi pozitif yari-belirli oldugu i¢in birden fazla
ayrigtirma yontemi bulunmaktadir ancak Sims’in (1980) Onerisi uyarinca kovaryans matrisi
Cholesky ayrigtirmasiyla dikeylestirilmistir. Sirasiyla dis finansman gereksinimi, yerel ve
yabanci para cinsinden kamu borg¢lulugu, 6zel sektér dig borcu degiskenlerine ait bir standart
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sapmalik pozitif soklarin yerel para birimi cinsinden kredi marji1 {izerindeki etkilerini gosteren
etki tepki fonksiyonlar1 Tablo 9°da, fonksiyonlarin grafikleri ise Sekil 5’te sunulmustur.

Tablo 9. Etki-Tepki Fonksiyonlari1 Tablosu (Model 1)

Tepki Degiskeni ve

Tahmin Ufku Etki Degiskeni

LCCS5y v2 dExtFinance dPrivateExt dPubDC dPubFC
0 0 0 0 0
1 14.693740 6.5521190 4.2571410 -7.7416630
2 12.026720 -0.2353829 8.3263010 -0.5628262
3 9.0982090 -1.0596700 4.7565380 0.0175904
4 5.6583600 -0.9493727 3.7027640 -0.0765806
5 3.3054380 -0.7728273 1.9581070 0.3099540
6 1.7796160 -0.4762269 1.1677300 0.1017383
7 0.9038261 -0.2866395 0.5654798 0.1273180
8 0.4253738 -0.1548468 0.2866288 0.0544673
9 0.1847094 -0.0799611 0.1213216 0.0395566
10 0.0700523 -0.0380119 0.0504622 0.0171955

dExtFinance : LCCS5y_v2 dPubFC : LCCS5y_v2
204

10+

) Ve

-104

dPubDC : LCCSb5y_v2 dPrivateEXT : LCCS5y_v2
20
10
N M k
-104
0 5 10 0 5 10
step
95% Cl — Orthogonalized IRF

impulse : response

Sekil 5. Etki-Tepki Fonksiyonlar1 Grafikleri (Model 1)

Monte Carlo simiilasyonlarindan normallik kestirimiyle hesaplanan %95’lik giiven
araliklaria gore soklarin farkli donemlerde istatistiksel olarak anlamli etkilere sahip olduklari
goriilmektedir. Dig finansman gereksinimindeki artiglar sokun gergeklestigi donemden itibaren
bes donem boyunca araliksiz olarak %95 giiven diizeyinde iilke risk primini arttiric1 bir etkiye
sahiptir. Yabanci para birimi cinsinden kamu borglulugundaki yiikselis sokun gerceklestigi
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donemden itibaren iki donem boyunca iilke risk priminde istatiksel olarak anlamli bir daralmaya
yol agmaktadir. Bu sonug oldukca ilging ve yorumlanmaya degerdir. Diger taraftan yerel para
birimi cinsinden kamu borglulugundaki artiglarin {ilke risk primini bir donemlik gecikme
sonrasinda arttirdigt gozlemlenmektedir. Dikeylestirilmis etki-tepki fonksiyonlari, -literatiir
taramasinda goriilen sonuglarla tutarli olarak- 6zel sektor dis borcunun yerel para cinsinden iilke
risk primini dogrudan olumsuz etkiledigine dair gii¢lii kanitlar sunmaktadir.

Tablo 10’da yer alan tahmin-hata varyans ayristirmalarina gore, ilke risk primi tizerinde
en ¢ok etkili olan faktorlerin basinda dis finansman gereksinimi gelmektedir. Buna gore 10
donemlik bir tahmin penceresinde dig finansman gereksinimine ait soklar {ilke risk primindeki
degismelerin neredeyse yiizde 10’unu agiklamaktadir. Yine ayn1 zaman ufkunda yabanci para
cinsinden kamu borglulugunun etkisi ylizde 1 civarindayken, yerel para cinsinden bor¢lulugun
etkisi yiizde 2,5 dolayindadir. Ozel sektor dis bor¢lulugunun yerel para kredi marjmin
degisimleri iizerindeki etkisi 10 yillik bir tahmin penceresinde yiizde 1’in altindadir. Tahmin-
hata varyans ayristirma sonucglarina gore dig finansman gereksinimi iilke risk primi tizerinde
ozel sektor dis bor¢lulugu ve yerel veya yabanci para birimi cinsinden kamu bor¢lulugunun
toplam etkisinden ¢ok daha gii¢clii bir etkiye sahiptir. D1 finansman gereksiniminin iilke risk
primi belirleyicilerinden biri, -iilke risk priminin kendisine ait soklar1 bir kenara birakirsak-
digerlerine kiyasla en 6nemlisi oldugu bulgusu bu ¢alismanin literatiire yaptigi 6zgiin katki
olarak one ¢ikmaktadir.

Tablo 10. Tahmin-Hata Varyans Ayristirma Sonuclari Tablosu

Tepki Degiskeni ve

Tahmin Ufku Etki Degiskeni
LCCSby v2 dPrivateExt dPubFC dPubDC dExtFinance LCCS5y v2

0 0 0 0 0 0

1 0 0 0 0 1

2 0.0097848 0.0136602 0.0041307 0.0492100 0.9232143
3 0.0088787 0.0124447 0.0180630 0.0744715 0.8861420
4 0.0088104 0.0120346 0.0219868 0.0885512 0.8686171
5 0.0088877 0.0118982 0.0244427 0.0938612 0.8609102
6 0.0089747 0.0118763 0.0251134 0.0956894 0.8583462
7 0.0090105 0.0118667 0.0253569 0.0962184 0.8575474
8 0.0090245 0.0118670 0.0254136 0.0963554 0.8573395
9 0.0090287 0.0118669 0.0254283 0.0963855 0.8572907
10 0.0090298 0.0118671 0.0254309 0.0963911 0.8572813

Bir anlamda saglamlik testi (robustness check) i¢in olusturulan ikinci panel VAR
modelinde ise dig finansman ihtiyacinin briit rezervlere oram yerine, 1 yil iginde ddenmesi
gereken dig borcun rezervlere orani (Rollover risk) degiskenini modele dahil edilerek, yildan
yila farkli nedenlerle degiskenlik gosterebilen cari denge verisi disarda birakilmis ve salt kisa
vadeli dis borcu déndiirebilme kapasitesine odaklamlmistir. Ozellikle pandemi déneminde ve
son olarak Rusya-Ukrayna savasi doneminde de goriildiigii tizere; gelismekte olan tilkelerin cari
denge verileri, turizm gelirleri veya enerji fiyatlarindaki dalgalanmalardan ve kur soklarindan
ciddi sekilde etkilenebilmektedir. Bu kalemlerdeki hareketlerin yond, iilkelerin cari agik veya
fazla vermelerinde belirleyici dahi olabilmektedir.

Panel VAR metodolojisine iliskin ilgili agiklamalar bu boliimiin basinda yapilmustir.
Degiskenler igin yapilan Pesaran’in (2007) ikinci nesil panel birim kok testi (CIPS) sonuglart
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igerisinde, ikinci modelde kullanilan degisken olan kisa vadeli dig borcun briit rezervlere orani
(RolloverRisk) i¢in de test sonuglari yer almaktadir (Ek 1 ve Ek 2). Ayn1 sekilde Breusch-Pagan
yatay kesit bagimlilig1 testi (Tablo 4) ve giiclii yatay kesit bagimliligini test eden alfa katsayisi
testi ve Pesaran’in (2015) zayif yatay kesit bagimliligi testi i¢in Tablo 5’te yapilan
uygulamalarda da bu degisken teste dahil edilmistir. S6zii gegen test sonuclari i¢in yapilan
yorumlar burada da gegerliligini korudugundan dolayi ikinci model de birinci-fark panel VAR
metodu ile tahmin edilmis ve elde edilen sonuglar Tablo 11°de sunulmustur.

Tablo 11. Panel VAR Modeli (GMM Estimation — Model 2)

Katsay1  Std. Hata z P>|z| [95% Giiven Arahgi]
LCCS5y v2
LCCS5y v2 L1. 0.5957 0.1856 3.21 0.001 0.2319 0.9596
dPubDC L1. 5.4617 2.1837 2.50 0.012 1.1816 9.7417
dPubFC L1. -13.5013 4.2469 -3.18 0.001 -21.8252 -5.1775
dPrivateEXT L1. 2.4076 0.5227 4,61 0.000 1.3831 3.4320
dRolloverRisk L1. 1.1824 1.1153 1.06 0.289 -1.0037 3.3684
dPubDC
LCCS5y v2 L1. -0.0008 0.0027 -0.29 0.774 -0.0061 0.0046
dPubDC L1. -0.2826 0.0471 -6.01 0.000 -0.3748 -0.1904
dPubFC L1. 0.4230 0.0914 4.63 0.000 0.2438 0.6022
dPrivateEXT L1. -0.0608 0.0170 -3.58 0.000 -0.0941 -0.0275
dRolloverRisk L1. 0.0118 0.0175 0.67 0.500 -0.0224 0.0460
dPubFC
LCCS5y v2 L1. 0.0005 0.0015 0.33 0.744 -0.0025 0.0035
dPubDC L1. 0.0417 0.0211 1.98 0.048 0.0004 0.0830
dPubFC L1. -0.1740 0.0512 -3.40 0.001 -0.2744 -0.0736
dPrivateEXT L1. -0.0194 0.0079 -2.47 0.014 -0.0347 -0.0040
dRolloverRisk L1. 0.0003 0.0126 0.02 0.982 -0.0245 0.0250
dPrivateEXT
LCCS5y v2 L1. 0.0043 0.0046 0.94 0.347 -0.0047 0.0132
dPubDC L1. 0.0660 0.0581 1.14 0.256 -0.0478 0.1799
dPubFC L1. 0.7741 0.2108 3.67 0.000 0.3608 1.1873
dPrivateEXT L1. -0.2606 0.0604 -4.32 0.000 -0.3789 -0.1423
dRolloverRisk L1. 0.0157 0.0426 0.37 0.712 -0.0677 0.0992
dExtFinance
LCCS5y v2 L1. -0.0132 0.0185 -0.71 0.477 -0.0494 0.0231
dPubDC L1. 2.6625 0.5367 4.96 0.000 1.6107 3.7144
dPubFC L1. -1.4357 0.5202 -2.76 0.006 -2.4553 -0.4161
dPrivateEXT L1. -0.1951 0.2044 -0.95 0.340 -0.5956 0.2055
dRolloverRisk L1. 0.0115 0.1543 0.07 0.941 -0.2910 0.3140

Instruments: 1(2/5).(LCCS5y_v2 dPubDC dPubFC dPrivateEXT dRolloverRisk)
Test of overidentifying restriction:
Hansen’s J chi? (75) = 80.624756  (p = 0.308)

Model 1’e benzer sekilde Tablo 11’in en altinda goriinen p degeri de bir iist satirda
goriilen, degiskenlerin 2 ila 5. gecikmelerinin ara¢ degisken olarak kullanilarak elde edilen
Model 2’nin de istatistiksel olarak saglam bir model oldugu bos hipotezinin kabul edildigini
gostermektedir. Bir onceki modeldeki yolu izlemeye devam ederek panel VAR modelinin
istikrar kosulunu saglayip saglamadig test edilerek, kosulun saglanmasi durumunda model

718



H.A. Kiigiikgdde & K.A. Kose “Gelismekte Olan Ulkelerde Ozel Sektdr Doviz Borglulugunun Ulke
Riskine Etkisi”

sonsuz boyutlu vektdr hareketli ortalama modeli olarak yazilip nedensel ¢ikarimlar yapma
imkani elde edilecektir.

Tablo 12. Eigenvalue istikrar Kosulu Testi (Model 2)

Eigenvalue
Gercek (Real) Sanal (Imaginary) Modiiliis
0.5514819 0.0000000 0.5514819
-0.4355980 0.0000000 0.4355980
-0.1799604 0.1071346 0.2094363
-0.1799604 -0.1071346 0.2094363
0.1341167 0.0000000 0.1341167

Roots of the companion matrix

Imaginary
0
|

Real

Sekil 6. Eigenvalue Istikrar Kosulu Testi (Model 2)

Tablo 12 ve Sekil 6’da goriildiigii lizere, karakteristik kok istikrar testine gore panel VAR
modeli istikrar kosulunu saglamaktadir. Panel VAR modeline ait yandas matrisin kuvveti
alindiginda yakinsak bir matris elde edildiginden dolayi, etki tepki katsayilar1 iizerinden
nedensellik analizi yapilmasi olanakli hale gelmektedir.
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Tablo 13. Panel VAR Granger Nedensellik Wald Testi (Model 2)

Equation \ Excluded chi? df Prob > chi?
LCCSby v2
dPubDC 6.255 1 0.012
dPubFC 10.107 1 0.001
dPrivateEXT 21.217 1 0.000
dRolloverRisk 1.124 1 0.289
ALL 33.777 4 0.000
dPubDC
LCCS5y_v2 0.083 1 0.774
dPubFC 21.405 1 0.000
dPrivateEXT 12.826 1 0.000
dRolloverRisk 0.456 1 0.500
ALL 38.484 4 0.000
dPubFC
LCCS5y v2 0.106 1 0.744
dPubDC 3.913 1 0.048
dPrivateEXT 6.078 1 0.014
dRolloverRisk 0.000 1 0.982
ALL 11.162 4 0.025
dPrivateEXT
LCCS5y v2 0.886 1 0.347
dPubDC 1.292 1 0.256
dPubFC 13.478 1 0.000
dRolloverRisk 0.137 1 0.712
ALL 16.661 4 0.002
dRolloverRisk
LCCS5y v2 0.505 1 0.477
dPubDC 24.615 1 0.000
dPubFC 7.617 1 0.006
dPrivateEXT 0.911 1 0.340
ALL 43.209 4 0.000

Not: Ho: Disarida birakilan (excluded) degiskenler denklem degiskeninin Granger-nedeni degildir.

Tablo 13’te yer alan Granger nedensellik testi sonuglarina gére LCCS, sistemdeki higbir
degiskenin Ongoriisiinii iyilestirmemektedir. Her ne kadar dig borcun déndiiriilme riski ile ki-
kare testi ¢ergevesinde kurulamasa da yerel ve yabanci para cinsinden kamu borglulugu, 6zel
sektor borglulugu degiskenleri LCCS’nin Granger nedeni olarak 6ne ¢ikmaktadir. Bu da bize ilk
panel VAR modelinde oldugu gibi yerel para cinsinden devlet tahvillerindeki faiz marjmin
sistemdeki en icsel degisken oldugunu bir kez daha gostermektedir. Sirasiyla dis borcun
dondiiriilme riski, yerel ve yabanci para cinsinden kamu borglulugu, 6zel sektér dis borcu
degiskenlerine ait bir standart sapmalik pozitif soklarin yerel para birimi cinsinden kredi marji
tizerindeki etkilerini gosteren etki tepki fonksiyonlart Tablo 14’de, bu fonksiyonlarin grafikleri
ise Sekil 7°de yer almaktadir.
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Tablo 14. Etki-Tepki Fonksiyonlar: Tablosu (Model 2)

Tepki Degiskeni ve

Tahmin Ufku Etki Degiskeni

LCCS5y v2 dPrivateExt dPubDC dPubFC dRolloverRisk
0 0 0 0 0
1 5.5125650 6.1893560 -8.7915153 6.9766520
2 1.0868860 5.1285630 -1.6737050 4.8174250
3 0.6841104 3.0347210 -1.7559490 2.7695030
4 0.3747485 1.6269180 -0.7625992 1.5538580
5 0.1992645 0.9379389 -0.4761614 0.8542299
6 0.1106800 0.5007132 -0.2435163 0.4737478
7 0.0614089 0.2834147 -0.1422180 0.2602562
8 0.0334822 0.1532352 -0.0748892 0.1439902
9 0.0186709 0.0858235 -0.0428916 0.0792098
10 0.0102013 0.0467612 -0.0229470 0.0437692

dRolloverRisk - LCCS5y_v2 dPUbFC : LCCS5y_v2

104

Ve SR

_‘10_

\ 2

-204

dPubDC : LCCSSy_v2 dPrivateEXT : LCCS5y_v2
104

ST

104

=204

0 5 10 0 5 10
step

95% CI ——— Orthogonalized IRF

impulse : response
Sekil 7. Etki-Tepki Fonksiyonlar1 Grafikleri (Model 2)

Monte Carlo simiilasyonlarindan %95’lik giiven araliklarina gore yine ikinci modelde de
tim degiskenler i¢in farkli zaman donemlerinde istatistiksel olarak anlamli etkilere sahip
soklarin oldugu goriilmektedir (Sekil 7). Ug degisken icin ilk modelde yaptigimiz yorumlari
degistirecek bir farklilik goriinmemektedir. Dis finansman gereksinimi degiskeninin yerine
modele dahil ettigimiz kisa vadeli dig borcun dondiiriilme riskindeki bir standart sapmalik artis,
iilke risk primi lizerinde yaklasik 4 ¢eyrek boyunca araliksiz devam eden yukar1 yonlii bir etkiye
sahiptir. Yabanci para birimi cinsinden kamu borg¢lulugundaki yiikselis sokun gerceklestigi
donemden itibaren iki donem boyunca yerel para cinsinden kredi marjinda istatiksel olarak
anlamli bir daralmaya yol agmaktadir. Bu da bir 6nceki modelle tutarli ancak ilging bir sonugtur.
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Diger taraftan yerel para birimi cinsinden kamu borcunun milli gelire oranindaki yukar1 yonlii
bir sokun, iilke risk primini 5 donem boyunca arttirdigin1 gézlemliyoruz. Dikeylestirilmis etki-
tepki fonksiyonlar1 6zel sektor dis borcunun iilke risk primini dogrudan olumsuz etkiledigine
dair giiclii kanitlar1 teoriyle ve literatiirle uyumlu olarak bu modelde de sunmaktadir.

4. Sonug ve Cikarimlar

Bu calismada konvansiyonel iilke riski gostergelerinden farkli olarak, gelismekte olan
tilkelerin -teoride risksiz kabul edilen- yerel para cinsinden devlet tahvillerinin temerriit riski,
iilke-spesifik faktorlerle agiklanabilme giicli sebebiyle, iilke riski gdstergesi olarak alinarak, iki
ayr1 panel VAR modeli ile iilke riskindeki soklar agiklanmaya calisilmistir. Birinci modelde
kullanilan “dis finansman gereksinimi” degiskeni, ikinci modelde “kisa vadeli dig borcun
dondiiriilme riski” degiskeni ile degistirilmistir. Iki degisken arasindaki tek fark, ilk degiskende
cari dengenin hesaba dahil edilmis olmasidir. Ancak cari denge verisinin 6zellikle baz iilkeler
icin gesitli nedenlerle yildan yila tersine donebildigi goriilmekte, hatta bazi donemler “dig
finansman gereksinimi” verisini pozitiften negatife gotiirecek kadar cari fazla veren iilkelerin
oldugu da goriilmektedir. Ulkelerin kisa vadeli dis bor¢larina baktigimizda, tamamia yakininin
0zel sektdr ve bir miktar da kamu bankalarina ait oldugu goriilmektedir. Kamu bankalariin da
halka agiklik oranlar1 nispetinde 6zel sermayeye ait oldugu diisiiniildiigiinde bu bor¢ kalemi,
0zel sektor bor¢lulugunu yansitan bir veri seti olarak varsayilabilir. Bu baglamda hem birinci
panel VAR modelinde kullanilan “dig finansman ihtiyacinin briit rezervlere oran1” degiskeni,
hem de ikinci modelde kullanilan “kisa vadeli dis borcun briit rezervlere orami” degiskeni,
esasinda Ozel sektoriin kisa vadeli dis borcunu dondiirebilme riskini 6nemli 6l¢iide yansitan
degiskenlerdir.

Birinci modelde dis finansman gereksinimindeki artiglar sokun gerceklestigi donemden
itibaren bes ¢eyrek boyunca araliksiz olarak iilke risk primini arttirict bir etkiye sahiptir. Diger
taraftan yerel para birimi cinsinden kamu borglulugundaki artiglarin iilke risk primini bir
ceyreklik gecikme sonrasinda arttirdigi  gézlemlenmektedir. Dikeylestirilmis etki-tepKi
fonksiyonlar1 6zel sektor dig borcunun iilke risk primini dogrudan yukar1 yonlii etkiledigine dair
giiclii kanitlar sunmaktadir.

Benzer sekilde ikinci panel VAR modelimizde dis finansman ihtiyacinin briit rezervlere
orani yerine, kisa vadeli dis borcun dondiiriilme riski degiskenini, diger degiskenler ayni
kalacak sekilde dahil ettigimizde iilke risk primi iizerine en yiiksek etkiye sahip degisken olarak
“kisa vadeli borcun dondiiriilme riski” 6n plana ¢ikmaktadir. Bu da gosteriyor ki cari dengesi ne
olursa olsun, bir iilkenin vadesine bir yil kalmig dis borcu ddeyebilecek rezerv yeterliligine
sahip olmasmin iilke risk primi tizerindeki etkisi hala pozitif ve anlamlidir. Kisa vadeli dis
borcun dondiiriilme riskindeki bir standart sapmalik artis, {ilke risk primi iizerinde yaklasik 4
¢eyrek boyunca araliksiz devam eden yukari yonlii bir etkiye sahiptir. Diger taraftan bu artigin
yerel para birimi cinsinden kamu bor¢lulugundaki iilke risk primini 5 donem boyunca
arttirdigini gézlemliyoruz.

Her iki model de 6zel sektor dig borcunun, yerel para cinsinden iilke risk primini arttirict
etkisi olduguna dair gii¢lii kanitlar sunmaktadir. Bu bulgu Damodaran’in (2020) devletlerin
yerel para cinsinden borglarindan temerriit olasiliklarin1 6zel sektoriin yiiksek doviz borcuyla
iligkilendiren teorik caligmasi ile ve Du ve Schreger’in (2022) ¢alismasinda elde ettigi ampirik
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bulgular ile tutarlilik gostermektedir. Kisa vadeli 6zel sektdr borcunun d&denebilirligine ve
rezerv yeterliligine iliskin degiskenlerin, dahil olduklar1 modellerde iilke risk primi iizerinde
diger degiskenlere kiyasla ¢cok daha yiiksek bir etkiye sahip olmasi ise bu ¢aligmanin literatiire
yaptig1 6zgiin katki olarak 6ne ¢ikmaktadir. Elde edilen sonuglar iginde en dikkat cekici olan
ise; dis finansman gereksiniminin iilke risk primi belirleyicilerinin iginde, diger tiim
degiskenlerin toplamindan daha etkili oldugu bulgusudur.

Ote yandan iki modelde de kamunun yabanci para cinsinden bor¢lanmasinin, iilke riskini
bir miktar diisiiriicii etki yaptig1 gériilmektedir. Normal sartlar altinda Du ve Schreger’in (2022)
analizinde oldugu gibi devletlerin bor¢ stogunun milli gelire oran1 arttikca iilke riskinin artmasi
beklenir. Elgin ve Uras (2013), Palic vd. (2017), Kalemli-Ozcan (2019), Obstfeld ve Zhou’nun
(2022) calismalar gibi iilke risk primi {izerine yapilan ¢aligmalarin tamamina yakini devletlerin
yabanci para cinsinden tahvilleri tizerinden hesaplanan risk primlerini, bu risk primlerinin
oynakligini1 veya CDS primlerini {ilke riski 6l¢iitli olarak almislardir. Du ve Schreger’in (2022)
analizi ise; ic¢lerinde G10 tlkelerinin de bulundugu 30 iilke i¢in yapilmigken, bu galigmada
uygulanan modellerde 17 gelismekte olan iilke verisi kullanilmigtir. Belki bunlardan daha
onemlisi, bu ¢alismadaki analizin yapildigi donemin (2010-2020 aras1), FED faizlerinin ve
yabanci para cinsinden bor¢clanma maliyetlerinin tarihi diisiik seviyelerde oldugu bir donem
olmasidir. Her iki modelde de rezerv yeterliligine bagh degiskenlerin, iilke risk primi tlizerinde
etkinligi en yiiksek degiskenler olarak One ¢ikmalart da donemin bu ozelligiyle beraber
degerlendirilmelidir. Boyle bakildiginda gelismekte olan iilkeler i¢in alinan her yabanci para
cinsinden kamu borcunun -varsayimsal olarak- bir anlamda disiik maliyetle rezerv eritmeden
dis bor¢ dondiirme ve hatta belki bir miktar rezerv biriktirme firsatt anlamima gelebilecegi
sonucunu ¢ikartmak miimkiindiir.

Gelismekte olan iilkelerin uluslararasi rezerv tagimasina iligkin literatiir, giiniimiizde
oldukca ilgi ¢eken bir calisma alanidir. Rezerv biriktirirken diger taraftan doviz borg¢lanan
devletler, ellerinde tuttuklar1 rezerv para biriminden oldukga diisiik getiri -belki de sifir getiri-
elde ederlerken; déviz borglarina ise gorece ok daha yiiksek faizler demektedirler. Odemeler
dengesi perspektifinden bakildiginda getiriler arasindaki bu fark birincil gelir dengesini bozarak
cari agik yaratici bir etki yapmaktadir. Bu sebeple rezerv biriktirmenin mevcut borglarin
kapatilmasina tercih edilmesinin risk primini arttirici bir sonucu olacag: diisiiniilebilir. Diger
taraftan {ilkeye bor¢ verenler agisindan bakildiginda rezervlerin varligi bir nevi teminat olarak
goriildiigiinden iilke risk primini disiirlicii etkisi olmasi da beklenebilmektedir. Alfaro ve
Kanczuk (2009) gelistirdikleri modelde gelismekte olan devletlerin hi¢ rezerv tutmamasi
gerektigi sonucunu bulurken; Bianchi vd. (2018) ise ¢alismalarinda ortalama ideal rezerv
miktarinin milli gelirin yiizde altis1 kadar olmas1 gerektigini hesaplamislardir. Bu baglamda
paydasinda rezerv bulunduran degiskenlerin iilke risk primi tizerinde pozitif ve gig¢li sekilde
etkili ¢gikmasi, literatiirde gelismekte olan ve 6zellikle son Rusya-Ukrayna savasi sonrasi tekrar
giindeme gelen, gelismekte olan {ilkelerin uluslararast doviz rezervi bulundurmalarina iliskin
tartismalarla beraber degerlendirdiginde, gelecekteki ¢alismalar agisindan 6nemli olabilecektir.

Bu calismada gelismekte olan iilkelerin bir yandan rezerv yonetimini dogru sekilde
yapabilmesinin, diger taraftan da cari dengeyi kontrol altinda tutabilmesinin onemini ortaya
koyan bulgular olmasi, bir yoniiyle 6zel sektoriin yabanci para cinsinden borglanmasinin
tamamen serbest birakilmasinin neticede devletlerin temerriit riskini arttiran en Onemli
etkenlerden biri oldugunu goéstermektedir. Dolayisiyla elde edilen bu sonuglara bakildiginda
0zel sektoriin yabanci para cinsinden borg¢lanmasimi kisitlayict bir takim sermaye kontrolii
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uygulamalarinin hem dogrudan hem de cari dengeyi kontrol altina alma yoluyla dolayli olarak
iilke riskini diisiirme acisindan faydali olabilecegi degerlendirilmektedir. Cari denge, 6zel
sektoriin doviz borcu ve kisa vadeli borca karsilik rezerv yeterliliginin kontrolii anlaminda bir
diger onemli konu da para politikas1 uygulamalaridir. Enflasyonun ve neticesinde kur
volatilitesinin kontrol altinda tutulmasinin, iilke riskini diisiirebilmek agisindan 6nemli olacagi
bu sonuglar ile de ortaya konulmaktadir. Bununla beraber kamunun doviz cinsinden bor¢lanma
maliyetlerinin diisik oldugu donemlerde yaptigi doviz cinsi borglanmanin rezervlere olumlu
katkis1 nedeniyle iilke risk primine de olumlu etki ettigi goriildiigiinden dolayi, kamunun
yapacagi dis bor¢glanma konusunda ongoriilii olunmasi ve zamanlamanin dogru planlanmasi da
oldukc¢a 6nemlidir.

Arastirma ve Yayin Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu galismada arastirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram Beyani

Birinci yazar; metnin yazimini, ekonometrik analizleri, veri temininin tamamini yalniz kendisinin
yaptigini, literatiir taramasina ise esit oranda katki saglamis oldugunu beyan eder. Ikinci yazar yalnizca
literatiir boliimiine %50 oraninda katki sagladigini beyan eder.

Arastirmacilarin Cikar Catismasi Beyam
Bu calismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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H.A. Kiigiikgdde & K.A. Kose “Gelismekte Olan Ulkelerde Ozel Sektdr Doviz Borglulugunun Ulke
Riskine Etkisi”

THE EFFECT OF PRIVATE SECTOR FX INDEBTEDNESS ON SOVEREIGN
RISK IN EMERGING MARKETS

EXTENDED SUMMARY

Aim of The Study

This study investigates the dynamics of the default spread of LC sovereign bonds as a
country risk measure in emerging countries. Particularly the effects of public debt, FC private
debt, and reserve adequacy rate on sovereign risk are examined with panel data methods.

Literature

FC credit spreads of emerging countries have stronger correlations with each other than
with their own country’s stock market returns (Pan and Singleton, 2008; Longstaff et al, 2011).
Du and Schreger (2016) instead calculated LC sovereign risk premiums reflecting country-
specific macroeconomic factors in a more direct way.

While the gold standard and shared currency stand out as the most apparent reasons
behind LC sovereign defaults, a more intriguing explanation lies with the cost of printing money
(Damodaran, 2020). When local companies have excessive FC debt funded by LC assets, then
printing money to pay LC debt will trigger an inflationary process eventually ending up with a
collapse in real economy and LC (Du and Schreger, 2022).

While emerging market governments avoided FC borrowing and increased the share of
LC terms external debt in their total external debt stock dramatically following East Asian
Crisis, there has only been a minimal decrease in the proportion of FC external debt of private
companies. Burger, et al (2015) asserted that with the availability of new financial instruments
for protection against currency risk, foreign investors were demanding more LC sovereign
bonds in search for high yield-low risk assets.

Methodology

With a sample spanning the period between 2010-2020 during which financial flows to
emerging markets have been colossal, we run a panel VAR model for 17 countries where LC
sovereign default risk, LC public debt, FC public debt, private sector external debt, and external
finance need are treated as endogenous variables. A robustness check is carried out about the
results obtained in the main model by running another panel VAR model including rollover risk
as a surrogate for external vulnerabilities. The decision on model specification is made
according to the maximum likelihood model selection criteria developed by Andrews and Lu
(2001) based on Hansen’s J-statistics. GMM methodology is adopted in estimating the
parameters of the panel VAR model since it is classified as a dynamic panel model. Granger
causality Wald test is used to determine the order in which variables enter the system. Cholesky
decomposition has been applied to obtain orthogonalized impulse-response functions (IRFs) and
its forecast error variance decomposition estimates.
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Findings

The main model shows that the sovereign risk premium is affected mostly by the need for
external financing. Similarly, in our second panel VAR model, rollover risk has the highest
effect on sovereign risk. Public debt in LC and private external debt are found to be positively
associated with LC sovereign spread in line with the literature. Both the need for external
financing and rollover risk variables measure the capability of countries to cover the short term
external debt by reserves, but the first variable also includes the current account deficit in
addition.

The orthogonalized IRFs, however, indicate that an increase in FC public debt is related
to a decline in LC sovereign risk. At first glance, this might seem inconsistent with the existing
literature but in the context of emerging market economies, especially during the period of loose
monetary policies by the leading central banks, it might make sense for local governments to
borrow FC at low rates, roll over short-term external debt and accumulate reserves, then it might
have a lowering effect on LC sovereign default risk premium. Still, this requires further
research.

Conclusion

In the earlier studies, LC public debt, FC public debt, and private sector external debt
were used to explain LC sovereign risk. The most important contribution of this study is the
observation that the need for one-year external financing relative to gross reserves has a much
stronger effect on the country's risk premium than the total effect of private sector external debt
and public debt in local or foreign currency. These results indicate that the capability of the
reserves to pay short-term external debt, where the vast majority belongs to the private sector,
plus the current account deficit is the key determinant of the LC sovereign risk. Therefore, FX
reserve management might be an effective policy tool for dealing with sovereign risk in
emerging countries. Second, introducing restrictions on FC external borrowing of the private
sector might help emerging countries reduce their sovereign risks. Third, effective use of
monetary policy tools to secure price stability and consequently lower FX volatility seem
crucial given the substantial effect of the ratio of short-term FX debt-to-reserves on the
country's risk premium.
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BUYUME UZERINDE ETKIiLI Mi? MINT ULKELERI iCIN
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Are Natural Resources and Human Capital Effective on Economic Growth? A
Review of the Resource Curse Hypothesis for MINT Countries
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Oz

Bu calismanin temel amaci, MINT iilkelerinde kaynak laneti hipotezi
cergevesinde 1990-2019 donemi i¢in dogal kaynaklar ve beseri sermayenin
ekonomik biiyiime {izerindeki uzun vadeli etkisini incelemektir. Ayrica
calismada, sabit sermaye stoku ve isgiiciiniin de ekonomik biiyiime iizerindeki
uzun vadeli etkisi test edilmistir. Westerlund ECM panel es biitiinlesme
yaklagiminin kullanildigi calismada, degiskenler arasinda uzun dénemli bir
iliskinin var oldugu ortaya konmustur. Uzun dénem denkleminden elde edilen
katsayilarin tahmini, CCEMG prosediirii kullanilarak gergeklestirilmistir. Son
olarak, CCEMG tahmin bulgularinin saglamlik sinamasi CS-ARDL yaklasimi
vasitasiyla yapilmistir. CCEMG bulgularina gore MINT iilkelerinde, kaynak
laneti hipotezinin gegerli oldugu dogrulanmaktadir. Ayrica, CCEMG bulgular1
beseri sermaye ve sabit sermaye stokundaki artislarin ekonomik biiylimeyi
olumlu etkiledigini gosterirken, isgiicliniin ekonomik biiyiime iizerinde
istatistiki olarak anlamli bir etkisinin olmadigini gostermektedir. CS-ARDL
yaklagimindan elde edilen sonuglarin, CCEMG bulgularimi destekler nitelikte
oldugu goriilmektedir. Ampirik sonuglara dayali olarak, MINT iilkeleri dogal
kaynaklarimi etkin ve verimli kullanmali ve beseri sermaye stokunun gelisimi
icin ozellikle egitim temelli yatirimlar: arttirmalidir.

Abstract

The main purpose of this study is to examine the long-term effects of natural
resources and human capital on economic growth for the period 1990-2019
within the framework of the resource curse hypothesis in MINT countries. In
addition, the long-term effects of fixed capital stock and labor force on
economic growth are also tested in the study. In the study, in which the
Westerlund ECM panel cointegration approach was used, it was revealed that
there is a long-term relationship between the variables. The estimation of the
coefficients obtained from the long-run equation was performed using the
CCEMG procedure Finally, robustness testing of the CCEMG prediction
findings was conducted through the CS-ARDL approach. The CCEMG
findings confirm that the resource curse hypothesis is valid in MINT countries.
In addition, CCEMG findings show that while increases in human capital and
fixed capital stock positively affect economic growth, labor force does not
have a statistically significant effect on economic growth. The results obtained
from the CS-ARDL approach appear to support the CCEMG findings. Based
on the empirical results, MINT countries should use their natural resources
effectively and efficiently and increase investments, especially education-
based, for the development of human capital stock.
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S. Camkaya, “Dogal Kaynaklar ve Beseri Sermaye Ekonomik Biiyiime Uzerinde Etkili mi? MINT
Ulkeleri i¢in Kaynak Laneti Hipotezi Bakimindan Bir Inceleme”

1. Giris

Klasik bakis agis1, bir iilkenin ekonomik biiyiimesinin arkasinda yatan iki 6nemli unsurun
oldugunu sdylemektedir. Bunlar; sermaye stoku ve isgiicii arzidir. Fakat, ilerleyen zamanlarda
bu bakis agisina elestiriler getirilmis ve diger makroekonomik biiyiikliiklerin de bir iilkenin
ekonomik biiyiimesini belirlemede oOnemli Olciide etkili olabilecegi varsayillmistir. Bu
biiyiikliiklerden birisi de iilkelerin sahip oldugu dogal kaynaklardir. Klasiklerin bakis agistyla,
bu dogal kaynaklar iilkelerin ekonomik biiylimelerine pozitif yonde katki yapacaktir (Rahim
vd., 2021: 3). Ancak, klasiklerin bu goriisii zamanla elestiriye ugramis ve kaynak laneti hipotezi
ortaya atilmustir. Bu hipotezin arka planinda yatan sebeplerden birisi, Corden ve Neary’nin
(1982) belirttigi gibi Hollanda hastaligi etkisidir. Hollanda hastaligi etkisi, kaynaklarin bol
oldugu iilkelerde kaynak endiistrilerine daha fazla yatirim yapmaya ve gelismekte olan diger
endiistrilerin gelisim alanini1 daraltmaya yol acgabilir. Ayrica kaynaklarin bol olmasi, kaynaga
dayal1 iiretim yapan isletmelerin iiretim teknolojilerini iyilestirme motivasyonlarini zayiflatabilir
ve bu isletmeleri kaynaklara bagimli hale getirebilir (Lin vd., 2023: 1). Bu durum, séz konusu
tilkelerde, literatirde Kaldor (1966) kurali olarak da bilinen “imalat sanayi biiyiimenin
motorudur” varsayimi altinda s6z konusu kaynak zengini iilkelerde bir sanayisizlesmenin 6niinii
acarak stirdiiriilebilir biiyiimenin saglanmasini engelleyebilir (Bal ve Akga, 2018: 62). Bunlarin
disinda, Gylfason vd. (1999) ve Gylfason’un (2001) da belirttigi gibi dogal kaynak bolluguna
paralel olarak elde edilen gelirin artmasi, egitimin getirisinin arka plana atilmasina ve buna bagl
olarak egitimin géz ardi edilmesine neden olabilir. Bu durum, beseri sermaye olusumunu ve
gelisimi engelleyerek ekonomik biiyiimeyi olumsuz etkileyebilir. Kaynak laneti hipotezinin arka
planindaki kavramsal cergeve ilk olarak Gelb (1988) ve Auty (1990) tarafindan yapilan
calismalarda incelenmistir (Yilanci vd., 2022: 1). Kaynak laneti hipotezi, Sachs ve Warner
(1995) ve Sachs ve Warner (1997) tarafindan yapilan 6ncii ¢aligmalarla birlikte ilk kez ampirik
olarak test edilmistir. Bu ¢aligmalar, dogal kaynak zengini iilkelerde, dogal kaynak bollugunun
ekonomik biiylime iizerindeki etkisinin klasik goriigiin aksine negatif oldugunu yani dogal
kaynak laneti hipotezinin gegerli oldugunu ortaya koymustur. Bu baglamda, dogal kaynaklar
bakimindan zengin olan iilke ekonomileri i¢in dogal kaynaklar bir nimet olmaktan ziyade lanet
olarak ortaya ¢ikabilmektedir.

Ulke ekonomilerinin biiyiimelerine yardimei olabilecek diger énemli bir husus beseri
sermayedir. Begeri sermaye, Schultz (1961) ve Becker (1964) tarafindan egitim, go¢ ve tibbi
bakim vasitasiyla edinilebilen ve bireylerde somutlasan bilgi, beceri, yetenek ve yetkinliklerin
bir biitiinii olarak tanimlanmaktadir (Ogundari ve Awokuse, 2018: 131; Ozcan vd., 2023: 6).
Cok boyutlu ve karmasik bir yapiya sahip olan beseri sermaye kavramini, egitim, saglik ve
deneyim olarak ii¢ temel bilesene ayirmak miimkiindiir. Egitim kalitesinin ve saglikli yasam
kosullarinin artmasi ile birlikte yeni 6grenme bigimlerinin deneyimlenmesi beseri sermaye
stokunu zenginlestiren unsurlardir (Ogundari ve Awokuse, 2018: 131). Bununla birlikte, Ozcan
ve digerlerinin (2023) de belirttigi iizere beseri sermaye stokunun artmasinda, yaygin olarak
kullanilan gostergeler arasinda egitimin, diger bilesenlere gore daha kritik bir rol stlendigi
sOylenebilir. Biiylime ekonomisi literatiirine bakildiginda, ekonomik biiylimenin pek ¢ok
belirleyicisinin oldugunu varsayan bir dizi biiylime teorisinden olustugu goriilmektedir. Bu
teorilerden birisi olan ve Romer (1986) ve Lucas (1988) tarafindan literatiire kazandirilan igsel
biiylime teorisi, beseri sermayeyi ekonomik biiylimenin itici giicii olarak kabul etmekte ve
biiylime denklemine dahil etmektedir (Maitra, 2016: 425). Bu baglamda, beseri sermaye
stokunun artmas (bir vekil olarak egitim kalitesinin artmasi), bir iilkenin ekonomik biiyiimesi
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icin son derece kritik dneme sahip olan bilgi, beceri ve deneyime sahip kisilerin niceliksel
artisini ifade eder (Adelakun, 2011: 30). Dahasi, beseri sermaye stokundaki artis igsel teknik
ilerlemeyi tesvik ederek, uzun donemde siirekli olarak ekonomik biiylimeyi hizlandirmaktadir
(Maitra, 2016: 425). Bu baglamda, herhangi bir iilke ulusal diizeyde egitime ne kadar ¢ok
yatirim yaparsa, uzun donemde bunun karsiligini alarak ekonomik biiylimelerini o kadar ¢ok
arttirma imkani elde edebilir (Ozcan vd, 2023: 6).

Yukaridaki arka plan goz Oniine alindiginda, ekonomik biiylime, dogal kaynaklar ve
beseri sermaye arasindaki bagin daha iyi anlasilmasi, politika yapicilara siirdiiriilebilir
ekonomik biiylimenin tahsis edilebilmesi i¢in Onemli araglar sunacaktir. Bu baglamda, bu
calisma, kaynak laneti hipotezi cercevesinde MINT (Meksika, Endonezya, Nijerya, Tiirkiye)
iilkelerinde 1990-2019 donemi igin sabit sermaye stoku, isgiicii, dogal kaynaklar ve beseri
sermayenin, ekonomik biiylime tizerindeki uzun doénemli etkisini test etmeyi amaglamaktadir.
Bu amag¢ dogrultusunda, bu caligma literatiire birkag yonden yenilik katmakta ve literatiirii
zenginlestirmektedir. Ilk olarak, bu calisma MINT iilkelerinde kaynak laneti hipotezi
cercevesinde, dogal kaynaklarin ve beseri sermayenin uzun dénemli es anli etkisini test eden ilk
calismadir. Incelenen literatiire bakildiginda, kaynak laneti hipotezi cercevesinde MINT
iilkelerinde dogal kaynaklarin ekonomik biiyiime iizerindeki etkini inceleyen sadece bir
calismaya (Adebayo vd. (2023)) rastlanilmigtir. Fakat, s6z konusu hipotezi temel alarak ayni
ilke grubunda beseri sermayenin de etkisini test eden c¢alismaya rastlanilmamistir. Bu
baglamda, bu calismada kaynak laneti hipotezi ¢ercevesinde es anli olarak, dogal kaynaklar ve
beseri sermayenin, ekonomik biiylime uzun vadeli etkisi incelenerek, siirdiiriilebilir biiyiimenin
tesis edilmesinde hangi unsurun daha onemli oldugu ve buna doéniikk hangi politikalarin
uygulanmasinin daha etkin olacag: oldugu tespit edilmeye calisiimistir. Ikinci olarak, calismada
uzun donemli etkilerin tahmininde ortak korelasyonlu etkiler ortalama grup (CCEMG)
yaklasimi kullanilmigtir. Bu yaklasim, yatay-kesit bagimliligimi (CD) ve egim katsayilarinin
heterojenligini dikkate alir. Dolayisiyla, CD ve egim heterojenligini dikkate almayan
yaklagimlara gore daha dogru ve etkin tahminler sunar. Ugiincii olarak, CCEMG yaklagimindan
elde edilen bulgularin saglamlik sinamast Chudik ve Pesaran (2015) tarafindan gelistirilen
yatay-kesitsel genisletilmis gecikmesi dagitilmis otoregresif model olarak adlandirilan CS-
ARDL modeliyle gergeklestirilmistir. Bu model, CCEMG yaklasimi gibi hem yatay-kesit
bagimliligini hem de heterojenligi dikkate alan bir yaklagimdir. Bu baglamda, saglamlik
sinamasinda CS-ARDL modeli kullanilarak daha tutarli sonuglar elde edilmeye galisilmustir.
Son olarak, dogal kaynaklarin hoyratga kullanimi, beklenenin aksine ekonomik biiylimeyi
yavaglatabilmektedir. Aksine, beseri sermaye stokundaki artiglar ise ekonomik biiylimeye
olumlu yansimaktadir. Bu yiizden, bu ¢alismada hem MINT iilkeleri hem de diger dogal kaynak
zengini gelismis ve gelismekte olan iilkeler igin siirdiiriilebilir ekonomik biiyliimenin tesis
edilmesinde olduk¢a Oonemli unsurlardan olan dogal kaynaklarin kullanimi ve beseri sermaye
stokunun arttirilmasi hakkinda bir takim receteler sunulmaya ¢aligilmistir.

MINT ilkelerini, asagida bahsedilen ekonomik ozelliklerine gore calismak ilging
olacaktir. Ciinkii, MINT iilkelerinin muazzam bir niifusu ve avantajli demografik 6zellikleri
vardir. Ayrica, bu tilkeler bilyiik bir isgiiciine de sahiptirler (Worldometer, 2022; Adebayo vd.,
2023: 9794). Bunlara ek olarak, MINT grubunu olusturan dort {ilkeden {i¢ii cografi olarak
elverisli konumlara sahiptirler. Meksika, Latin Amerika ve ABD'ye komsu, Endonezya, Cin ve
Guneydogu Asya'ya yakin, Tiirkiye, Avrupa ve Asya'y1 birbirine baglayan bir koprii gorevi
gormekte ve Nijerya, Afrika bolgesindeki potansiyel giiglii biiylimede liderlik etmeye hazir bir
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iilke konumundadir. Dahasi, MINT iilkeleri biiylik emtia iireticisidirler. Endonezya petrol ve
gaz, madenler (diinyanin en biiyiik nikel ve kalay cevherine sahip) ve kdmiir agisindan zengin
kaynaklara sahiptir (Commonslibrary, 2023; Adebayo vd., 2023: 9794). Ornegin, iilke 2019 y1l
itibariyle Asya-Pasifik iilkeleri arasinda 38.2 milyon ton petrol iiretimiyle ikinci en biiyiik petrol
iireticisi konumundayken, 67.6 milyar metrekiip dogal gaz iiretimiyle de dordiincii en biiyiik
dogal gaz iireticisi konumundadir. Dahasi, iilke 2019 yil1 itibariyle yillik 616.2 milyon ton ile
diinyanin en biiyiik dordiincii kdmiir ireticisidir (BP, 2023). Tiirkiye, madenler ve komiir
acisindan zengin kaynaklara sahiptir (Commonslibrary, 2023; Adebayo vd., 2023: 9794). 2019
yili itibariyle yillik 87.1 milyon ton komiir iiretimiyle Avrupa bolgesindeki Almanya ve
Polonya’nin ardinda en biiyiik ii¢iincii iilkesi konumunda (BP, 2023) olan Tiirkiye, Diinya bor
rezervinin %73’tine sahiptir (ETM, 2023). Nijerya ve Meksika ise agirlikli olarak ham petrol
bakimindan zengin iilke konumundadir (Commonslibrary, 2023; Adebayo vd., 2023: 9794).
Meksika, 2019 yil1 itibariyle giinliik 1.9 milyon varil ile Amerika Kitasi’nin en biiyiik dordiincii,
diinyanin en biiyiik on ikinci petrol iiretici iken, Nijerya, 2019 y1l1 itibariyle giinlikk 2.1 milyon
varil ile Afrika Kitasi’nin en biiyiik, diinyanin en biiyiik on birinci petrol tireticisi konumundadir
(BP, 2023). Son olarak, Insani Gelisme Endeksine gore Meksika 0.758 degeriyle yiiksek,
Endonezya 0.705 degeriyle yiiksek, Nijerya 0.535 degeriyle diisiik ve Tiirkiye 0.838 degeriyle
¢ok yiiksek diizeyde insani gelismeye sahip iilke konumundadir (UNDP, 2023: 272-274). Biitiin
bu nedenlerden Gtiirii, bu iilke grubu ¢alisma kapsamina dahil edilmistir.

Bu makalenin geri kalani1 asagidaki sekilde planlanmistir. "Ampirik literatiir" boliimiinde,
calisma kapsaminda ele alinan hipotez ile ilgili ampirik literatiir sunulmustur. "Veri ve model
secimi" boliimiinde veriler ve model se¢im kriterlerine yer verilmistir. "Metodoloji" boliimiinde
ekonometrik metodoloji sunulmustur. "Ampirik bulgular ve tartisma" boliimiinde ise ampirik
bulgular tartisilmis ve "Sonug ve politika onerileri" boliimiinde sonug ve politika dnerilerine yer
verilerek calisma tamamlanmustir.

2. Ampirik Literatiir

Son zamanlarda, pek ¢ok calisma ekonomik biiylime ile dogal kaynak iliskisini kaynak
laneti hipotezi ¢ercevesinde test etmistir. Ornegin bu hipotez, ampirik olarak ilk defa Sachs ve
Warner (1995) tarafindan test edilmistir. Sachs ve Warner (1995) 1971-1989 donemi ve kiiresel
Olcekte 97 iilke i¢in yapmig olduklart ¢alismada, dogal kaynak bollugunun ekonomik biiyiime
izerindeki etkisinin negatif oldugunu yani dogal kaynak laneti hipotezinin gegerli oldugunu
ortaya koymuslardir. Benzer sekilde, Sachs ve Warner (1997) calismasinda da 83 iilke i¢in
1970-1990 donem arasindaki yillik verileri kullanarak dogal kaynaklarin ekonomik biiyiime
iizerindeki etkisini test etmislerdir. Ampirik bulgular, dogal kaynak bollugunun ekonomik
biiyiimeyi yavaslattigini tespit etmistir. ilaveten, yine Sachs ve Warner (2001) yili ¢alismasinda
da kaynak laneti hipotezini dogrulayict sonuglar elde etmistir. Bu hipotez, Sachs ve Warner’in
calismalarinin yan1 sira ¢ok sayida c¢alismada test edilmistir. Ornegin, Satti vd. (2014)
calismasinda 1971-2011 yillik zaman serisi verilerini ve ARDL smir testini kullanarak
Veneziiella’da dogal kaynak bollugunun ekonomik biiylime iizerindeki etkisini test etmistir.
ARDL yaklasimindan elde edilen bulgular, dogal kaynaklarmn ekonomik biiylimeyi
yavaglattigimi  gostermektedir. Aksine ampirik bulgular, Veneziiella’da finansal gelisme,
sermaye stoku ve ticari agikligin ekonomik bitylimeyi arttirdigini ortaya koymustur. Demiral vd.
(2015) 2000-2010 donemi igin 12 petrol zengini gelismekte olan {ilke i¢in panel sabit etkiler
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yontemini kullanarak, kaynak laneti hipotezi ¢er¢evesinde petrol gelirlerinin ekonomik biiyiime
iizerindeki etkisini test etmistir. Calismadan elde edilen ampirik bulgular, s6z konusu iilkelerde
kaynak laneti hipotezini destekler niteliktedir. Ahmed vd. (2016) ise Iran érnekleminde 1965-
2011 donemi i¢in Bayer-Hanck kointegrasyon testini ve Cobb-Douglas iiretim fonksiyonunu
kullanarak, dogal kaynaklar, ihracat, sermaye ve isgiiciiniin ekonomik biiylime {iizerindeki
etkisini incelemistir. Calismadan elde edilen sonuglar, kaynak laneti hipotezinin gecerli
oldugunu dogrularken, ihracat, sermaye ve isgiiciiniin biiyiimeyi arttirdigin1 ifade etmektedir.
Benzer bir ¢aligsma, Ulucak (2016) tarafindan Avrasya bolgesi i¢in panel GMM yontemiyle
yapilmigtir. Panel GMM yontemi sonuglarina gore ekonomik biiylime iizerinde dogal
kaynaklarin negatif, buna karsilik sermaye ve isgiiciiniin pozitif bir etkiye sahip oldugu
bulunmustur. Ayrica, Corroche vd. (2020) diinya ¢apinda 130 iilke, Tiba ve Frikha (2020) 22
tane Afrika iilkesi, Shahbaz vd. (2019) ve Solarin (2020) ABD, Dell’ Anno (2020) iran ve Zhou
vd. (2022) N11 iilkeleri i¢in dogal kaynak bollugunun ekonomik biiylime tizerindeki etkisini test
etmigtir. Biitlin c¢aligmalardan elde edilen ortak sonug, ilgili iilkelerde dogal kaynaklarin
ekonomik bilylimeyi yavaslattigi yoniindedir. Bu c¢alismalara ek olarak, Rahim vd. (2021)
kaynak laneti hipotezi c¢ergevesinde dogal kaynaklar, beseri sermaye, finansal gelisme,
sanayilesme, teknolojik ilerleme ve uluslararasi ticaretin 1990-2019 yillar1 arasinda N11
iilkelerinde ekonomik biiyiime iizerindeki etkisini ikinci nesil panel veri yontemleri kullanarak
test etmistir. Ampirik bulgular, kaynak laneti hipotezini dogrularken, beseri sermaye, finansal
gelisme, sanayilesme, teknolojik ilerleme ve uluslararasi ticaretin ekonomik biiylimeyi
destekledigini gostermektedir. Yilanci vd. (2022) ise 200-2018 dénemi i¢in Avustralya, Kanada,
Demokratik Kongo, Kiiba, Fas, Rusya ve Giiney Afrika iilkeleri i¢in ikinci nesil panel veri
yaklasimlarini kullanarak yapmis olduklar1 ¢alismada dogal kaynaklar, sermaye ve isgliciiniin
ekonomik biiylime iizerindeki etkisini test etmistir. Calismadan elde edilen sonuglara gore
panelin timii i¢cin kaynak laneti hipotezi gecerli degilken; sadece Demokratik Kongo
Cumbhuriyeti’nde s6z konusu hipotezin gegerli, Kanada, Kiiba ve Rusya’da gegerli degildir.
Ayrica, panelin tiimiinde isgiicii, Avustralya ve Fas’ta sermaye ve isgiicii ve Kongo’da
sermayenin ekonomik biiyiime tlizerindeki etkisi istatistiksel olarak anlamsizdir.

Li vd. (2023) N11 ve BRICS iilkeleri i¢in 2002-2019 déneminde insani kalkinma
perspektifinden kaynak laneti hipotezinin varligini test etmistir. Panel ARDL ydnteminin
kullanildig1 ¢alismanin sonuglarina gore N11 iilkelerinde kaynak laneti hipotezi gegerliyken,
BRICS iilkelerinde kaynak nimeti hipotezi gegerlidir. Adebayo vd. (2023) ¢alismasinda MINT
iilkelerinde 1970-2019 donemi ve kantil regresyon yaklagimimi kullanarak ekonomik biiyiime
iizerinde dogal kaynaklarin etkisini incelemistir. Kantil regresyondan elde edilen bulgular,
niceliklerin ¢ogunda, dogal kaynaklarin ekonomik genigleme iizerindeki etkisinin Nijerya ve
Meksika'da pozitif (kaynak nimeti hipotezi), Endonezya ve Tiirkiye'de ise negatif (kaynak laneti
hipotezi) oldugunu ortaya koymaktadir. Badeeb vd. (2023) ise BRICS iilkelerinde 1990-2018
donem araligindaki yillik verileri kullanarak, ekonomik biiyiime ile dogal kaynaklar arasindaki
iligkiyi test etmigleridir. Caligmadan elde edilen sonuglara gore BRICS iilkelerindeki dogal
kaynaklar, ekonomik biiylime ile U seklinde dogrusal olmayan bir iliskisi igerisindedir. Daha
acik bir ifadeyle, dogal kaynaklar, ekonomik biiylimeye sadece bir noktaya kadar zarar
vermektedir; bu noktadan sonra daha fazla dogal kaynak ekonomik biiyiimeyi desteklemeye
baslamaktadir. Benzer olarak, Li vd. (2023) calismasinda G7 ekonomileri igin 1990-2020
donemini kapsayan verileri ve kantil regresyon yaklagimini kullanarak, siirdiirtilebilir kalkinma
perspektifinden ekonomik biiylime iizerinde dogal kaynak, yenilenebilir enerji ve aragtirma ve
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gelistirme harcamalarinin etkisini incelemistir. Ampirik bulgular, G7 ekonomileri i¢in dogal
kaynaklarin bir nimet oldugunu, buna karsilik yenilenebilir enerji ve arastirma ve gelistirme
harcamalarinin siirdiiriilebilir kalkinmayi olumsuz etkiledigini ortaya koymustur. Ozcan vd.
(2023) ise Cin i¢in 1980-2019 donem araliginda, kaynak laneti hipotezi baglaminda dogal
kaynaklarin, kiiresellesme ve beseri sermayenin ekonomik biiylime iizerindeki etkisini dinamik
ARDL ve KRLS teknikleri vasitasiyla test etmistir. Dinamik ARDL ve KRLS’den elde edilen
ampirik bulgular, Cin i¢in kaynak nimeti hipotezini dogrularken, beseri sermaye ve
kiiresellesmenin Cin ekonomisini destekleyici bir gii¢ oldugunu sdylemektedir. Redmond ve
Nasir (2020) segili 30 iilke, Miamo ve Achuo (2022) 32 Sahra-Alt1 Afrika iilkesi ve Wang vd.
(2022) ABD i¢in yapmis olduklar1 ¢alismalarda da benzer sekilde kaynak nimeti hipotezinin
gecerli oldugunu ortaya koymustur. Diger bir degisle, dogal kaynaklarin ekonomik biiylimeyi
tesvik edici nitelikte oldugunu tespit etmislerdir.

Akga vd. (2015) ise ekonomik biiyiime ve dogal kaynaklar arasindaki iliskiyi arastirdigi
calismasinda, yonetisim gostergelerinin aracilik etkisini test etmistir. Calismada, MENA ve
Hazar bolgesinden toplam 21 iilke igin 1996-2012 donemi ve hiyerarsik regresyon yonteminin
kullanilarak s6z konusu etki incelenmistir. Hiyerarsik regresyon modelinden elde edilen
sonuclar, dogal kaynak bollugunun ekonomik biiyiimeyi arttirdigini, buna karsilik yonetisim
gostergelerini bozdugunu ortaya koymustur. Benzer bir bakis acisiyla, Bal ve Akga (2018)
OPEC tiiyesi 7 iilke i¢in 1980-2011 donem araliginda ki yillik verileri kullanarak, dogal kaynak
bollugu ile ekonomik biiyiime arasindaki iliskide beseri sermayenin aracilik etkisini
incelemistir. Ikili ve hiyerarsik panel regresyon ydnteminin kullanildigi galismanin ampirik
sonugclar, dogal kaynak bollugunun ekonomik biiyiimeyi olumlu, fakat begeri sermaye birikimini
olumsuz etkiledigini gostermektedir. Ayrica ¢alismadan elde edilen sonuglar, beseri sermaye
birikiminin olas1 bir kaynak laneti durumunda 6nemli bir agiklayici degisken oldugunu ortaya
koymustur.

S6z konusu literatiir incelendiginde, dogal kaynak laneti hipotezi g¢ercevesinde beseri
sermayenin ekonomik biiyiime tizerindeki etkisini inceleyen sadece iki adet, Rahim vd. (2021)
N11 iilkeleri ve Ozcan vd. (2023) Cin, calismanin oldugu goriilmektedir. Dahasi, MINT {ilkeleri
ornekleminde dogal kaynak hipotezini arastiran sadece tek bir ¢alismanin (Adebayo vd. (2023))
oldugu goriilmektedir. Buna karsilik, MINT ekonomilerinde kaynak laneti hipotezi baglaminda
dogal kaynaklar ve beseri sermayenin etkisini yatay kesitsel bagimlilik ve heterojeniteyi dikkate
alan ikinci nesil panel yontemleri kullanarak test eden bir ¢aligmaya rastlanilmamistir. Bu
baglamda, ¢alismanin bu bosluklar1 doldurarak mevcut literatiire katki yapmasi beklenmektedir.

3. Veri ve Model Secimi

Bu calismada, MINT iilkeleri i¢in 1990-2019 donem araliginda elde edilen dengeli panel
veriler kullanilmugtir. incelenen dénem maksimum gézlem sayisini igermektedir. Asagidaki
Tablo 1°de, ¢alismada kullanilan verilere iliskin bilgiler sunulmustur.
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Tablo 1. Degiskenler

Sembol  Degiskenlerin Tamimlanmasi Birim Kaynak
GDP  Kisi bagi reel gayri safi yurtici hasila  Sabit 2015 ABD dolar1 WDI (2023)
NR Toplam dogal kaynaklarin kiras1 GSYH’nin % WDI (2023)
Penn World Table

Kisi bag1 beseri sermaye

HC Beseri sermaye . . v.10.0 (Feenstra vd.,
indeksi 2015)
K Gayri safi sabit sermaye stoku Sabit 2015 ABD dolari WDI (2023)
L Isgiicii Toplam WDI (2023)

Bu ¢aligmanin temel amaci, MINT iilkelerinde kaynak laneti hipotezi ¢ercevesinde dogal
kaynaklarin ve beseri sermayenin ekonomik biiyiime iizerindeki etkisini incelemektir. Bu etki
incelenirken, Cobb-Douglas iiretim fonksiyonundan yararlanilmigtir. Bu fonksiyon su sekilde
yazilabilir:

Q =A Ktﬂ LY e™ 1)

Cobb-Douglas iiretim fonksiyonu, Ulucak (2016), Shahbaz vd. (2019), Rahim vd. (2021),
Yilanci vd. (2022), Ozcan vd. (2023) ve Li vd. (2023) calismalari dogrultusunda, dogal
kaynaklar ve beseri sermaye degiskenleri ilave edilerek genisletilmistir. Genisletilmis Cobb-
Douglas iiretim fonksiyonu dogrusal olmayan bir formda asagidaki gibi yazilabilir:

GDP, = AK/.L“.NR’.HC? e“ @)

Bu modelin, her iki tarafinin dogal logaritmasi alinarak model dogrusal bir formda
asagidaki gibi yazilabilir:

INGDR, =4+ InK, +alInL, +5In NR, +&In HC, +u, (3)

Bu esitlikteki, InGDP = iretimdeki ¢ikti diizeyini temsilen kullanilan kisi basi reel
GDP’yi, InK = gayri safi sabit sermaye stokunu, InL = isgiiciinii, InNR = toplam dogal
kaynaklari, InHC = beseri sermayeyi ve u = stokastik hata terimini gostermektedir. Ayrica,
esitlikteki B, a,0 ve 9 sirasiyla InGDP iizerindeki K, L, NR ve HC’nin etkisini gdsteren

katsayilar1 (esneklikleri) ifade etmektedir.

4. Metodoloji
4.1. Metodolojik Cerceve

Sekil 1°de bu ¢alisma kapsaminda izlenen ampirik metodoloji sunulmustur. Bu baglamda,
ilk olarak veriler ilgili kaynaklardan derlenerek toparlanmustir. Ikinci olarak, degiskenlere ait
tanimlayic1 istatistikler elde edilmistir. Uciincii olarak, degiskenlerdeki CD test edilmistir.
Dordiincti olarak, degiskenlerin birim kok sinamasi gergeklestirilmistir. Besinci olarak, modele
ait CD sinamasi, esbiitiinlesme ve uzun donem katsayilarin heterojenligi (KH) simanmustir.
Altmec olarak, kurulan modele ait uzun donem katsayilarin tahmini yapilmistir. Yedinci olarak,
CS-ARDL  yaklasimi  kullanmlarak uzun donem katsayilarmm  saglamlik  smamasi
gercgeklestirilmistir. Son olarak, elde edilen ampirik sonuglardan hareketle tartisma ve ¢ikarimlar
yapilmis ve gelecege doniik politikalar sunularak caligma sonlandirilmustir.
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WDI (2023)
Penn world
table (10.0)

Degiskenler
icin CD

Tanimlayici

istatistikler

Model igin CD
ve KH,
esbiitiinlesme

CIPS birim
kok testi

Tartigsma,
sonug ve
politika

Saglamlik
sinamast
(CS-ARDL)

Sekil 1. Metodolojik Cerceve

4.2, Yatay-Kesit Bagimhihgi

Panel veri ekonometrisinde, CD sinamasi yapilmasit olduk¢a Onemlidir. Ciinkii,
O’Connell (1998) calismasinda belirttigi iizere CD dikkate alinmadan yapilacak bir ¢aligmanin
birim kok ve katsayr tahminlerinde sapmali sonuglar dogurmasi muhtemeldir. Ayrica, CD
sinamasi hem birim kok hem esbiitiinlesme hem de nedensellik testi siirecinde hangi testlerin
(birinci ve ikinci nesil) segilmesinin uygun oldugunun karariin verilmesine de yardimci olur.
Bu ylizden, calismada CD sinamasi Breusch ve Pagan’in (1980) LM ve Pesaran ve digerlerinin
(2008) LM,g; testleri kullanilarak gergeklestirilmistir.

LM testi, zaman boyutunun (T) birim boyutundan (N) biiyiik oldugu durumlarda daha
giiclii sonuglar vermektedir. LM’ye ait test istatistigi su sekilde ifade edilebilir:

N-1 N
— ~ 2
LM= TZ Z pﬁ ~ XNy 4)
i=1 j=i+1

LMadj testi ise hem N > T hem de T > N durumunda olan panellerde gii¢lii sonuglar
iireten ve sapmaya gore uyarlanmig bir testtir. Bu teste ait test istatistigi ise asagidaki gibi ifade

edilebilir:
) T—K-1)( p;—
R R ( ! T”j )
LMy =  |—— pi_

LM, CD ve LMadj testlerine ait yokluk hipotezi “yatay-kesit bagimiiligi yoktur” iken
alternatif hipotez “yatay-kesit bagimliligi vardir” bigimindedir. Her ii¢ testten elde edilen test
istatistikleri ilgili kritik degerlerle karsilastirilarak kesitsel bagimliligin olup olmadigina karar
verilir.
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4.3. Birim Kok Testi

CD sinamas1 gergeklestirildikten sonra, serilere iliskin birim kdk sinamasi yapilmustir.
Calismada birim kok sinamasi, CD’yi dikkate alan ikinci nesil bir test olan CIPS birim kok testi
ile gergeklestirilmistir. Pesaran (2007) tarafindan literatiire kazandirilan CIPS test istatistigi
asagidaki gibi yazilabilir:

N

CADF

_ .2:1: ' (6)

CIPS==———

N

Burada; CADF; = her bir kesit igin genisletilmis ADF istatistiklerinin ortalamasini

gostermektedir. CIPS testine ait yokluk hipotezi “birim kok vardir (seri duragan degildir)”

seklindeyken, alternatif hipotez “birim kék yoktur (seri duragandir)” bigimindedir. Bu teste ait

kritik degerler Pesaran (2007) tarafindan tablolastirilmistir. Tablolastirilan bu kritik degerler

CIPS test istatistik degeriyle karsilastirilarak serilerde birim kokiin olup olmadigina karar
verilir.

Serilerin duraganlik seviyeleri test edildikten sonra, esbiitiinlesme asamasina gegmeden
once uzun donem denkleminden elde edilen hatalara iliskin CD sinamasi yine Breusch ve
Pagan’in (1980) LM ve Pesaran ve digerlerinin (2008) LM,g; testleriyle gerceklestirilmistir.

4.4. Egim Heterojenligi

Panel veri modellerinin diger 6nemli bir varsayimi da egim katsayilarinin heterojenligidir.
Cogu calisma, egim katsayilarmin birimden birime degismedigini yani homojen oldugunu
varsaymaktadir. Fakat, bagimsiz degiskenlerin etkisi birimden birime degiskenlik gosterebilir.
Bu yiizden, katsayilarin homojen oldugunu varsayan tahmincilerin sapmali sonuglar tiretmesi
muhtemeldir (Guven vd., 2019: 2140). Buradan hareketle, tahminlere gecilmeden &nce
calismada egim heterojenligi testi Pesaran ve Yamagata (2008) tarafindan gelistirilen delta
testleri vasitasiyla gerceklestirilmistir. Delta testlerine ait test istatistikleri ise sirasiyla asagidaki

bicimde yazilabilir:
0
| N™*S—k
A=N| ——— 7
o ()
; N*S—E(z
T o—E(zi
Aadj:\m u( ") (8)
Var(zir)

Bu testlere ait yokluk ve alternatif hipotezler sirasiyla, “egim katsayilari homojendir” ve
“egim katsayilart heterojendir” seklindedir ve bu testlerden elde edilen test istatistikleri ilgili
kritik degerlerle karsilastirilarak karar verilir.

4.5. Panel Kointegrasyon Testi

Calismada, degiskenler arasinda bir esbiitiinlesme iliskisinin olup olmadigini test etmek
icin Westerlund (2007) tarafindan gelistirilen panel esbiitiinlesme testinden faydalanilmustir.
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Hata diizeltme temelli (ECM) bir es biitiinlesme testi olan bu testin belli bash birkac¢ avantaji
vardir. Bunlar; 1) Dengesiz panellerin olmasi durumunda egbiitiinlesme iligkisinin
aragtirtlmasina izin verilmektedir. ii) Egim parametrelerinin heterojen olmasina miisaade
edilmektedir. iii) Yatay-kesit bagimliligina izin verilmekte ve yatay-kesit bagimliligin olmasi
durumunda direngli kritik degerler elde edilmektedir. Westerlund esbiitiinlesme yaklasiminda
test istatistiklerinin hesaplanabilmesi i¢in ilk olarak agagidaki model tahmin edilir:

pi pi
AY, =6d, +y 2y + Zj=1aijAYit—l + ZJ-:OA%H +& 9)

pi pi
Yiga=0d +7ix,+ ijlaijAYit—l + Zj:(, Axy i +& (10)

Model tahmin edildikten sonra, Westerlund (2007) esbiitiinlesme testinde iki adet panelin
tiimii (Pt ve Pa) icin ve iki adet grup ortalamalar1 (Gt ve Ga) olmak iizere toplam dort adet test
istatistigi hesaplanmaktadir. Bu test istatistikleri su sekilde ifade edilebilir:

N

1 N i 1 N T(;i
Gt:—zi:—A ve Ga=—2w— 11
N ls.E(aij N ) ()

P :LA ve P, “T.a
S.E(a)

Iki grup test icin de yokluk hipotezi “esbiitiinlesme yoktur” seklindeyken, grup
istatistikleri ve panel istatistikleri i¢in alternatif hipotezler sirasiyla “bazi yatay kesitler icin

(12)

esbiitiinlesme vardw”, “biitiin yatay kesitler igin esbiitiinlesme vardir” bigimindedir. Eger panel
heterojense grup istatistiklerine, heterojen degilse panel istatistiklerine glivenilmesi daha
uygundur (Yerdelen Tatoglu, 2017: 201-202).

4.6. Uzun Donem Esneklikleri

Seriler arasinda uzun dénemli bir iliskinin elde edilmesinin ardindan, bu uzun dénem
iligkisine ait katsayilar tahmin edilebilir. Bu baglamda, ¢alismada uzun dénemli katsayilarin
tahmini i¢in Pesaran (2006) tarafindan gelistirilen CCEMG modelinden yararlanilmigtir. Bu
yontemi diger yontemlerden {istiin kilan belli basli avantajlar vardir. Avantajlardan ilki,
CCEMG tahmincisinin kesitler aras1 bagimlilig1 dikkate almasidir. Ikincisi, bu tahminci birimler
arasi olast heterojenligin olmasi durumuna izin vermesidir. CCEMG tahmincisine ait test
istatistigi asagidaki bicimde ifade edilebilir:

N A
CCEMG=N")_ 5, (13)
i=1
Bu esitlikteki ,é ;

tahminini ifade etmektedir.

ifadesi paneli olusturan her bir birime ait katsayilarin en kiigiik kareler
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5. Ampirik Bulgular ve Tartisma

Tablo 2’de kullanilan veri setine ait tanimlayici istatistiklere yer verilmistir. Buna goére, K
degiskeni en fazla ortalama degere sahip olan degisken iken, HC degiskeni en az ortalamaya
sahip degiskendir. En fazla ve en az standart sapmaya sahip degiskenler sirasiyla, K ve HC’dir.
Daha agik bir ifadeyle, K’da ortalamadan sapma daha fazla iken, HC’de daha azdir. Biitiin
degiskenler icerisinde K degiskeninin degeri maksimum iken, NR’nin degeri minimumdur.

Tablo 2. Tammlayic istatistikler

Degiskenler GDP NR HC K L
Ortalama 5.276 6.91 2.104 143.000 55.333
SD. 3.351 6.81 0.38 80.500 32.680
Maximum 11.938 34.27 2.78 349.000 136.000
Minimum 1.429 0.14 1.22 48.100 19.657
Gozlem 120 120 120 120 120

Panel veri analizlerini kullanan bir ¢alismada, CD smamasi yapilmasi ¢ok Onemlidir.
Ciinkii, bir iilkede meydana gelebilecek bir sokun (kriz, sel, yangin vs.) etkisi diger iilkeleri
etkilemesi olduk¢a muhtemeldir. Bu ylizden, CD kontrol edilmeden yapilacak bir ¢aligmadan
hatal1 sonuglar elde edilebilir. Bu baglamda, bu ¢alismada serilerdeki CD, LM ve LMy
testleriyle kontrol edilmis ve sonuglar Tablo 3’te sunulmustur. Buna gore, iki istatistige gore de
CD’nin olmadigin1 gosteren yokluk hipotezi 1% Onem diizeyinde giliglii bir sekilde
reddedilmistir. Yani, ¢aligma kapsaminda ele alinan verilerde CD vardir.

Tablo 3. Degiskenlere iliskin Kesitsel Bagimhlik Test Sonuglar

Degiskenler LM p-degeri LM i p-degeri
InGDP 150.024*** 0.000 41.507*** 0.000
INNR 40.287*** 0.000 9.829*** 0.000
InHC 160.954*** 0.000 44.662*** 0.000
InK 126.504*** 0.000 34.717%** 0.000
InL 165.338*** 0.000 45.928*** 0.000

Not: ***; yatay kesit bagimhiligin olmadigini ifade eden sifir hipotezinin %1 6nem diizeyinde reddedildigini
gostermektedir.

Serilerdeki CD’nin tespitinin ardindan, degiskenlere ait birim kok test sinamasi CIPS
panel birim kok testi vasitasiyla gerceklestirilmistir. Asagidaki Tablo 4’te sunulan CIPS panel
birim kok testinin sonuglarina gore, biitiin serilerin birinci farki I(1) alindiginda duragan hale
geldikleri goriilmektedir.

Tablo 4. CIPS Test Sonuclari

Degiskenler Test Istatistik Degeri Degiskenler Test Istatistik Degeri
InGDP -2.023 AInGDP -4,138***
INNR -1.048 AlnNR -3.764***
InHC -0.643 AlnHC -2.815%**
InK -1.756 AlnK -4.618***
InL -1.840 AlnL -3.284***

Not: *, ** ve *** birim kokiin varligini ifade sifir hipotezinin sirasiyla %1, %5 ve %10 reddedildigini
gostermektedir. CIPS birim kok testi i¢in %1, %5 ve %10 dnem seviyesindeki kritik degerler sirasiyla, -
2.57,-2.33 ve -2.21°dir. A; fark operatdriidiir.
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Serilere iligkin birim kokiin test edilmesinin hemen ardindan, egbiitiinlesme asamasina
gecmeden dnce uzun donem denkleminden elde edilen hatalara iliskin CD sinamasi LM ve
LMadj testleri araciligiyla yapilmistir. Tablo 5’teki sonuglara gore, hatalara iliskin kesitsel
bagimliligin yoklugunu gosteren sifir hipotezi, LM testine gore %5 ve LM, testine gore 1%
onem diizeyinde reddedilmistir. CD sinamasini takiben Westerlund (2007) ECM esbiitiinlesme
testiyle degiskenler arasindaki uzun donemli iligkinin varligi test edilmistir. Tablo 5’teki
Westerlund ECM egbiitiinlesme test sonuglarina bakildiginda, robust p-degerlerine gore grup ve
panel istatistiklerinin hepsinin 1% Onem diizeyinde anlamli olduklar1 goriilmektedir.
Dolayisiyla, degiskenler arasinda uzun donemli bir iligki vardir. Es biitiinlesme iliskisinin
varliginm dogrulanmasini takiben uzun dénem parametreleri tahmin edilmistir. iliski tahmin
edilmeden 6nce uzun dénem parametrelerinin homojen olup olmadig: test edilmeli ve buna
uygun tahminci se¢ilmelidir. Bu ¢aligmada, uzun dénemli katsayilarin homojen olup olmama
durumu Tablo 5’te gorildiigii gibi delta testleri vasitasiyla sinanmig ve 1% Onem seviyesinde
uzun donem katsayilarin heterojen oldugu tespit edilmistir.

Tablo 5. Modele Ait Kesitsel Bagimlilik, Kointegrasyon ve Egim Heterojenligi Test Sonuclari

Panel A: Kesitsel Bagimlilik Test Sonuglart

Test Test Istatistik Degeri p-degeri

LM 15.84** 0.014

LM g 7.143*** 0.000
Panel B: Westerlund ECM Kointegrasyon Test Sonuglart

Test Istatistikleri Tes';)l:gt:;;stlk z-degeri p-degeri Robust p-degeri
Gt -7.198*** -9.954 0.000 0.000
Ga -2.031*** 2.852 0.998 0.000
Pt -2.939*** 1.254 0.895 0.000
Pa -0.903*** 2.217 0.987 0.000
Panel C: Egim Heterojenligi Test Sonuclart

Delta Test Istatistigi p-degeri Delta,g; Test Istatistigi p-degeri
12.516*** 0.000 13.994*** 0.000

Not: *** ** ye *; ilgili istatistiklerin sirasiyla %1, %5 ve %10 6nem diizeylerinde anlamli oldugunu géstermektedir.

Esbiitiinlesmenin var oldugunun tespit edilmesinin ardindan, uzun dénem parametreleri
CCEMG yaklagimi kullanilarak tahmin edilmis ve Tablo 6’da sunulmustur. Tablo 6’da sunulan
CCEMG tahmin sonuglarma gore uzun donemde InNR’deki 1%’lik artis InGDP’yi %0.041
oraninda azaltmaktadir. InHC’nin InGDP iizerindeki etkisine bakildiginda, InHC’deki %1°lik bir
artisin uzun donemde InGDP’yi %2.607 oraninda arttirdigi goriilmektedir. Bu bulgu, MINT
iilkelerinde beseri sermayeye yapilacak yatirimlarin uzun vadede c¢arpan etkisi yaratarak
ekonomik biiyiimeyi yaklasik olarak 2.6 kat arttiracagini ima etmektedir. InK’daki %1°lik bir
artisin ise InGDP’yi %0.239 oraninda arttirdigi goriilmektedir. Son olarak, sonuglar InL ile
InGDP arasinda uzun donemde istatistiksel olarak anlamli bir iliskinin olmadigini
gostermektedir.
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Tablo 6. CCEMG Test Sonugclari

Degiskenler Katsayilar Z-istatistigi p-degeri
C 7.302 0.51 0.611
INNR -0.041* -1.76 0.079
InHC 2.607* 1.73 0.084
InK 0.239*** 7.27 0.000
InL -0.122 -0.87 0.384

Not: *** ** ye *; ilgili katsayilarin sirastyla %1, %5 ve %10 6nem diizeylerinde anlamli oldugunu géstermektedir.

CCEMG tahmincisinden elde edilen uzun donem esnekliklerin saglamlik sinamasi1 CS-
ARDL modeliyle yapilmis ve asagidaki Tablo 7°de sunulmustur. CS-ARDL yaklagimina gore
uzun donemde InNR’deki 1%’lik artis InGDP’yi %0.018 oraninda azaltmaktadir. InHC’nin
InGDP {izerindeki etkisine bakildiginda ise InHC’deki %1’lik bir artisin uzun dénemde
InGDP’yi %3.676 oraninda arttirmaktadir. Bu sonug, MINT iilkelerinde beseri sermayeye
yapilacak yatirimlarin uzun vadede carpan etkisi yaratarak ekonomik biiylimeyi arttiracagini
ima etmektedir. Ayrica bulgular, InK’daki %1’lik bir artisin InGDP’yi %0.103 oraninda
arttiracagini gostermektedir. Son olarak, Tablo 7’deki sonuglar InL ile InGDP arasinda uzun
donemde istatistiksel olarak anlamli bir iligkinin olmadigini géstermektedir. Sonug olarak, CS-
ARDL modelinden elde edilen sonuglarinin CCEMG sonuglariyla tutarlilik gosterdigi
gortilmektedir.

Tablo 7. Saglamlik Sinamasi Sonuglari

Degiskenler CS-ARDL

Katsayilar Z-istatistigi p-degeri
INNR -0.018* -1.71 0.088
InHC 3.676** 2.06 0.039
InK 0.103*** 13.79 0.000
InL -0.102 -0.32 0.750

Not: *** ** ye *; jlgili katsayilarin sirasiyla %1, %35 ve %10 6nem diizeylerinde anlamli oldugunu gostermektedir.

CCEMG ve CS-ARDL sonuglar toplu olarak degerlendirildiginde dogal kaynak
kullanimindaki artigin, MINT iilkelerinde ekonomik biiyiimeyi yavaslatmakta oldugu tespit
edilmistir. Bu sonug, MINT iilkelerindeki dogal kaynaklarin verimli bir sekilde kullanmadiginin
ve bu baglamda bu iilkelerdeki mevcut dogal kaynak kullaniminin iilke ekonomilerine katki
saglamadiginin agik bir gostergesidir. Bu durum, MINT iilkelerinde dogal kaynaklarin bir nimet
olmaktan ziyade lanet oldugunu ifade eden kaynak laneti hipotezinin gecerli oldugunu
dogrulamaktadir. Calismadan elde edilen bu olumsuz sonug, Redmond ve Nasir (2020), Miamo
ve Achuo (2022) ve Wang ve digerlerinin (2022) bulgularinin aksine; Ahmed vd. (2016),
Shahbaz vd. (2019), Corroche vd. (2020), Dell’Anno (2020), Solarin (2020), Tiba ve Frikha
(2020), Rahim vd. (2021), Zhou vd. (2022) ve Adebayo ve digerlerinin (2023) sonuglariyla
tutarlilik gostermektedir.

MINT iilkelerinde beseri sermayenin ekonomik bilylime iizerindeki etkisine bakildiginda,
beseri sermayeye yapilacak yatirimlarin uzun vadede carpan etkisi yaratarak ekonomik
biliylimeyi arttiracagi goriillmektedir. Bu baglamda, MINT iilkelerindeki beseri sermaye
stokunun ekonomik biiyiimenin lokomotifi konumunda oldugu soylenebilir. Son olarak, bu
sonu¢ egitimli ve vasifli bir iggliciiniin uzun dénemde MINT iilkelerinin ekonomik biiyiimesinin
stirdiiriilebilirligi i¢in de gerekli dinamizmin saglanmasinda 6nemli olabilecegini gostermistir.
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Calismadan elde edilen bu bulgu, Rahim vd. (2021) N11 iilkeleri ve Ozcan ve digerlerinin
(2023) Cin icin yapmus olduklar1 ¢alismalarin sonuglariyla paralellik gostermektedir.

Son olarak, MINT f{ilkelerinde sabit sermaye stokuna yapilacak yatinmlarm ilke
ekonomilerinin biiyiimelerine yardimci olacakken; isgiicii ile ekonomik biiyiime arasinda uzun
donemde istatistiksel olarak anlamli bir iligkinin olmadig1 tespit edilmistir. Sabit sermaye stoku
ekonomik biiylime iliskisine ait elde edilen bulgu Ulucak (2016) ve Yilanci vd. (2022)
calismalariyla; isgiicii ve ekonomik biiylime arasindaki iliskiye ait bulgu ise Yilanci ve
digerlerinin (2022) ¢alismasinin sonuglariyla benzerlik gostermektedir.

6. Sonuc ve Politika Onerileri

Ulkelerin mevcut dogal kaynak rezervleri, ekonomik biiyiime ve kalkinma siirecleri icin
onemli bir iiretim faktoriidiir. Fakat, bu kaynaklar eger bilingsiz ve bir plana bagli olmadan
savurgan bir sekilde kullanirsa, tilkelerin bilyliyememe ve kalkinamama gibi 6nemli sorunlarla
kargilagsmas1 yiiksek bir ihtimal olarak karsimiza ¢ikmaktadir. Bu sekilde, iilkelerin mevcut
dogal kaynaklarinin ekonomik biiyiime siireclerini yavaslatmasi olgusu kaynak laneti
hipotezinin gergeklesmesinin Oniinii agmaktadir. Bu baglamda, ¢alismanin temel amaci kaynak
laneti hipotezi cercevesinde 1990-2019 donem araliginda, dogal kaynaklarin ve beseri
sermayenin, ekonomik biiylime iizerindeki uzun donemli etkisini MINT iilkeleri i¢in
incelemektir. Calisgmadan elde edilen bulgulara gére uzun dénemde, MINT iilkelerinde dogal
kaynak kullanimindaki artislar ekonomik biiylimeyi yavaglatmaktadir. Bu durum, dogal
kaynaklarin bir nimet olmaktan ziyade bir lanet oldugunu iddia eden kaynak laneti hipotezinin
MINT iilkeleri icin gegerli oldugunu dogrulamaktadir. Ayrica bulgular, MINT iilkelerinde
beseri sermayedeki artislarin uzun vadede c¢arpan etkisi yaratarak ekonomik biiylimeyi
arttiracagini gostermektedir. Bunlarin yani sira, s6z konusu lilkelerde sabit sermaye stokuna
yapilacak yatirimlarin iilke ekonomilerinin biiyiimelerine yardimci oldugu; isgiicii ile ekonomik
biiylime arasinda uzun dénemde istatistiksel olarak anlamli bir iligkinin olmadigi bulunmustur.
Bu dogrultuda, calismanin bulgularindan hareketle ilgili paydaslar icin bazi 6nemli politika
onerileri sunulmustur.

Ik olarak, MINT iilkelerinde kaynak laneti hipotezinin gecerli olmasi, bu iilkelerde dogal
kaynaklarin verimli bir sekilde kullanilmadiginin agik bir gostergesidir. Bu baglamda, MINT
iilkeleri dogal kaynaklar1 lanet olmaktan ¢ikarip nimet haline doniistiirmek igin kaynaklarin
verimli kullanimimin 6niinii agacak politikalarin ivedilikle hayata gegirilmesi Onerilmektedir.
Ornegin, bu iilkelerde kaynaklar ham haliyle ¢ikarilip satilmak yerine bu kaynaklarin islenip
satilmasi igin gerekli tesisler kamu vasitasiyla kurulmali ve bu tesislerde calisacak kalifiye
elemanlar yetistirilmeli ve istihdam edilmelidir. Bu tesisler eger 6zel sektor tarafindan
kurulacaksa, bu sektorlere doniik vergi muafiyetleri ve gesitli tesvik paketleri uygulanmalidir.
Ayrica, kaynaklarin ¢ikarilmasi sirasinda savurgan ve plansiz bir sekilde kaynak ¢ikarilmasinin
oniine gecilmesi icin etkin ve seffaf bir denetim mekanizmasi kurulmalidir. Bu politikalarin
hayata gecirilmesi, MINT iilkeleri i¢in siirdiiriilebilir bir ekonomik yapinin tesis edilmesinde
onemli bir arag olabilir.

Ikinci olarak, MINT f{ilkeleri beseri sermaye stoklari arttirmaya doniik yatirimlara 6zel
onem vermeli ve bu sektorlere doniik yatirimlarin GSYH igerisindeki paylarini hatirt sayilir bir
sekilde arttirmalidir. Ayrica, s6z konusu {ilkelerdeki kaynaklari yogun olarak kullanan
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sektorlerde beseri sermaye birikimi tesvik edilmeli ve bu sektorlerdeki egitimli isgiicii istihdami
arttirllmalidir. Egitimli bir isgiliciiniin, yiiksek diizeyde marjinal verimlilikleri dolayisiyla katma
degeri yiiksek tiriinler iiretmesi beklenen bir durumdur. Bu baglamda, iiretilen bu katma degeri
yiiksek {tiriinler s6z konusu iilkelerin uluslararasi ticaretten aldiklar1 kazanci hatir1 sayilir bir
diizeyde arttirabilir. Bu durum ise ekonomik biiyiimenin artmasi sonucunu dogurabilir. Son
olarak, MINT filkeleri beseri sermayenin yani sira sabit sermaye stokuna da yatirim yapmaya
devam etmelidir.

Kaynak laneti hipotezini arastiran bu ¢alisma MINT f{ilkeleriyle sinirlidir. Gelecekte, bu
hipotez farkli kaynak zengini iilke veya llkeler icin test edilebilir. Ayrica, kaynak laneti
hipotezinin farkli bir versiyonu olan finansal kaynak laneti hipotezi de benzer olarak cesitli iilke
veya lilke gruplar1 6zelinde test edilebilir.

Arastirma ve Yaymn Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu galismada arastirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram1 Beyani
Yazar, makalenin tamamina yalniz kendisinin katki saglamis oldugunu beyan eder.

Arastirmacilarin Cikar Catismas1 Beyam
Bu calismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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ARE NATURAL RESOURCES AND HUMAN CAPITAL EFFECTIVE ON
ECONOMIC GROWTH? A REVIEW OF THE RESOURCE CURSE
HYPOTHESIS FOR MINT COUNTRIES

EXTENDED SUMMARY

The Aim of the Study

The aim of this study is to examine the long-term effects of fixed capital stock, labor,
natural resources, and human capital on economic growth in MINT countries within the
framework of the resource curse hypothesis. The study adds innovation to the literature in
several ways. First, this study is the first to test the long-run simultaneous impact of natural
resources and human capital in MINT countries under the resource curse hypothesis. Second,
the CCEMG approach was used to estimate the long-term effects. This approach takes into
account the cross-section dependence (CD) and the heterogeneity of the slope coefficients.
Therefore, it provides more accurate and efficient estimations than approaches that do not take
into account CD and slope heterogeneity. Third, the robustness test of the findings obtained
from the CCEMG approach was performed with the CS-ARDL estimator, and more consistent
results were tried to be obtained. Finally, the rough use of natural resources may slow economic
growth contrary to expectations. On the contrary, increases in human capital stock reflect
positively on economic growth. Therefore, this study tries to present some prescriptions about
the use of natural resources and increasing the human capital stock, which are very important
factors in establishing sustainable economic growth for both MINT countries and other natural
resource-rich developed and developing countries.

Methodology

In the first step of the empirical methodology, the CD in variables was tested. In the
second stage, the unit root test of the variables was carried out with the CIPS unit root test. In
the third stage, the CD test of the model, cointegration and heterogeneity of the long-run
coefficients were tested. In the fourth stage, the long-term coefficients of the established model
were estimated using the CCEMG procedure. In the fifth stage, robustness testing of the long-
term coefficients was carried out using CS-ARDL method.

Empirical Results

When the CCEMG and CS-ARDL results are evaluated, it has been determined that the
increase in the use of natural resources slows down the economic growth in MINT countries.
This result is a clear indication that the natural resources in MINT countries are not used
efficiently and, in this context, the current use of natural resources in these countries does not
contribute to the national economy. This confirms that the resource curse hypothesis is valid in
MINT countries. Considering the effect of human capital on economic growth in MINT
countries, it is seen that investments in human capital will increase economic growth by creating
a multiplier effect in the long run. In this context, this result showed that an educated and skilled
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workforce can be important in providing the necessary dynamism for the sustainability of the
economic growth of MINT countries in the long run. Finally, while investments in fixed capital
stock in MINT countries will help the country's economies to grow; It has been determined that
there is no statistically significant relationship between labor force and economic growth in the
long run.

Conclusion and Policy Recommendations

Results from the CCEMG, CS-ARDL approaches confirmed the validity of the resource
curse hypothesis in MINT countries. In addition, the findings show that increases in human
capital and fixed capital stock in MINT countries will increase economic growth, whereas total
labor force does not have a significant effect on economic growth. Based on these findings,
some important policy recommendations are presented.

First, the validity of the resource curse hypothesis in MINT countries is a clear indication
that natural resources are not being used efficiently in these countries. In this context, it is
recommended that policies that will pave the way for the efficient use of resources should be
implemented immediately in order to transform natural resources from curses into blessings in
MINT countries.

Secondly, MINT countries should pay special attention to investments to increase their
human capital stocks and significantly increase the share of investments in these sectors in
GDP. In addition, human capital accumulation should be encouraged in sectors that use
resources intensively in these countries and educated workforce employment in these sectors
should be increased.

748



Ekonomi, Politika & Finans Aragtirmalar1 Dergisi, 2023, 8(4): 749-771
Journal of Research in Economics, Politics & Finance, 2023, 8(4): 749-771
Arastirma Makalesi / Research Article, https://doi.org/10.30784/epfad.1327115

POLITIK RISK iLE GENISLETILMIS CEKiM MODELI:
TURKIYE’NIN IKiLi TICARETI ICIN BIR UYGULAMA

An Augmented Gravity Model with Political Risk: An Application of Tiirkiye
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Oz

20. yiizyilin ikinci yarisindan itibaren hizlanan kiiresellesme ile birlikte
uluslararasi ticaretin hacminde biiyiik bir artis gergeklesmis ve beraberinde
kompozisyonunda da degisim gbzlemlenmistir. Bununla birlikte tiim diinyada
ayni donemde politik riskin yiikseldigi bilinmektedir. Onemi giderek artan bir
risk tiirii olan politik risk, uluslararasi ticaretin yonii ve bilesimi tizerinde giiglii
etkilere sahiptir. Buna ragmen literatiir politik risk ile dogrudan yabanci
yatirimlar arasindaki iligkiyi yogun bi¢imde incelerken uluslararasi ticaret ile
politik risk iliskisini test eden calismalar ise son derece az sayidadir.
Tiirkiye’nin 45 ticaret ortaginin yer aldigi bu g¢alismada politik riskin
Tiirkiye’nin dig ticareti iizerindeki etkisi 2003-2017 dénemi i¢in panel ¢ekim
modeli ¢ergevesinde analiz edilmistir. Genellestirilmis momentler yonteminin
kullanildigi mevcut analizin sonuglarina goére partner iilkelerin kisi basina
diisen reel gayri safi yurt ici hasilasi ile risk faktdr endeksinin Tiirkiye’nin dig
ticaretinde Onemli belirleyiciler olduklar1 tespit edilmistir. Ayrica risk
bilesenlerinden yalnizca yolsuzluk, sosyoekonomik kosullar, i¢ ¢atisma ve
kanun ile diizen risklerinin uluslararasi ticaret {izerinde etkili oldugu sonucuna
ulagilmustir.

Abstract
With globalization accelerating since the second half of the 20th century, there
has been a great increase in the volume of international trade and a change in
its composition has also been observed. However, it is known that political
risk has increased in the same period all over the world. Political risk, an
increasingly important type of risk, has strong effects on the direction and
composition of international trade. Nevertheless, while the literature
intensively examines the relationship between political risk and FDI, there are
very few studies that test the relationship between international trade and
political risk. This study, which includes 45 trading partners of Tiirkiye,
analyzes the impact of political risk on Tiirkiye's foreign trade within the
framework of the panel gravity model for the period 2003-2017. According to
the results of the present analysis using the generalized method of moments,
the real gross domestic product per capita of partner countries and the risk
factor index are found to be important determinants of Tiirkiye's foreign trade.
Moreover, it is concluded that only corruption, socioeconomic conditions,
internal conflict, and law and order risks have an impact on international trade.
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B. Coban & U. Akkog, “Politik Risk ile Genisletilmis Cekim Modeli: Tiirkiye’nin Ikili Ticareti i¢in Bir
Uygulama”

1. Giris

20. yiizyitlin ikinci yarisindan itibaren hizlanan kiiresellesme ile birlikte uluslararasi
ticaretin hacminde biiyiik bir artis olmus ve uluslararasi ticaretin kompozisyonu degismistir. Bu
donemde, uluslararasi ticarette sermaye akimlarinin paymin artmasiyla beraber uluslararasi
isletmelerin dogrudan yabanci sermaye yatirimlar1 &nemli 6lgiide artmustir. Ote yandan
dogrudan yabanci sermaye yatirimlari genis hacimlere ulasan uluslararasi isletmeler, piyasalarda
cesitli zorluklar ile karsilasabilmektedir. Herhangi bir iilkeye yatirim yapmayi arzu eden
isletmeler ilgili iilkelerin ekonomik, politik ve finansal kosullarindan fazlasiyla etkilenmekte ve
bircok risk ile miicadele etmek zorunda kalmaktadirlar. Uluslararasi is diinyasinda diger
risklerin yaninda olduk¢a fazla dikkat ¢eken bir risk tiiri olan politik risk, uluslararasi
isletmeleri onlarin pazar boyutlarmi kiigiilterek, elde ettikleri gelirleri iilkelerine geri
gondermelerini engelleyerek ve iiretim kapasitelerine etki ederek farkli yollarla etkilemektedir
(Menipaz ve Menipaz, 2011).

Siyasi ortamda meydana gelen bu ani degisiklikler, tecriibeli isletmeleri bile politik
riskleri degerlendirmeleri icin cesitli yollara sevk etmektedir (Hashmi ve Giivenli, 1992).
Uluslararasi ticarette kiiresellesme ile beraber belirleyici unsurlardan biri haline gelen politik
riskin 6l¢iimii ise olduk¢a 6nemli bir konudur. Sekil 1., Tiirkiye’nin ticaret ortag1 olan iilkeler
icin risk faktdér endeksinin 2003, 2010 ve 2017 donemleri boyunca aldigi degerleri
gostermektedir. Risk faktor endeksi, politik riskin ters yonlii bir 6l¢iitiidiir. Bir baska ifadeyle,
risk faktdr endeksinin daha yiiksek degerleri daha diisiik bir politik risk diizeyini ifade
etmektedir.

Politik Risk
9
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2
1
0
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Sekil 1. Tiirkiye’nin Ticaret Ortaklarinda Politik Risk
Kaynak: ICRG Veri Seti

Sekil 1. incelendiginde ii¢ temel bulgudan sz edilebilir. Bunlardan ilkine gore, gelismis
iilkelerin ve Avrupa Birligi’ne iiye iilkelerin tiim yillar boyunca gelismekte olan iilkelere kiyasla
daha yiiksek bir risk puanina yani daha diisiik bir risk potansiyeline sahip oldugu goriilmektedir.
Grafikte oldukga belirgin olan duruma gore Orta Dogu ve Kuzey Afrika (MENA) iilkelerinin
diger iilkelere kiyasla risk faktdr endeksi puanlari daha diisiik yani politik riskleri daha
yiiksektir. Sekilden ¢ikarilabilecek ikinci bulgu ise genel olarak tiim {lkeler i¢in yillar itibariyle
politik risk potansiyelleri artmaktadir. Ugiincii olarak ise, 2003’ten 2017’ye politik risk

750



Ekonomi, Politika & Finans Aragtirmalar1 Dergisi, 2023, 8(4): 749-771
Journal of Research in Economics, Politics & Finance, 2023, 8(4): 749-771

puanindaki diisiis MENA iilkelerinde daha belirgindir. Ozellikle MENA iilkelerinin tiimiinde
risk faktoriiniin degeri 2003 yilindan 2017 yilina diisiis gostermistir.

Literatiirde politik riske yer veren caligmalarda ¢ogunlukla politik risk ile dogrudan
yabanci yatirimlar arasindaki iliskinin analize konu edildigi goriilmektedir (6rn., Tuman ve
Emmert, 1999; Asiedu, 2006). Bununla birlikte politik risk ile turizm arasindaki iliskiyi
inceleyen bir¢ok c¢aligma da mevcuttur (6rn., Poirier, 1997; Brown, 2000; Muzindutsi ve
Manaliyo, 2016; Alola vd., 2019; Ghalia vd., 2019). Dogrudan yabanci yatirimlara ve turizm
akiglarina kiyasla politik riskin uluslararasi ticarete etkisini analiz eden ¢alisma ise oldukca
azdir. Politik riskin uluslararasi ticaret {izerindeki etkisini analiz edenlerden biri olan Oh ve
Reuveny (2010), 1985-2003 donemi igin 116 iilkeyi kapsayan arastirmalarinda politik riskin,
uluslararasi ticaret iizerinde olumsuz bir etkisi oldugunu tespit etmislerdir. Politik risk ile
uluslararasi ticaret iliskisini analiz eden bir diger calisma olan Yang vd. (2021) ise Cin’in Kusak
ve Yol iilkeleri ile gergeklesen ikili ticaretinde lilke riskinin roliinii incelemistir. Calisma, bu
iilkelerde politik, finansal ve ekonomik riskin toplamindan olusan {ilke riski arttik¢a, Cin’in
uluslararasi ticaretinin azaldigi sonucuna ulagmaktadir. Bu caligmanin alani ile en uyumlu
calismalardan olan Goswami ve Panthamit (2022a ve 2022b) ¢alismalari ise Tayland ve Cin
icin; bu iilkelerin ticaret ortaklar1 ile olan ticaretlerinde politik riskin etkili oldugu sonucunu
dogrulamaktadir.

Tiirkiye ile ilgili literatiirde ise politik risk ile uluslararasi ticaret arasindaki iligkiyi analiz
eden az sayida ¢alisma bulunmaktadir. Emir vd. (2013) Tiirkiye’de politik risk ile dogrudan
yabanci yatirimlar arasinda negatif bir iliski oldugunu belirtirken Ari (2021) hiikiimet istikrari
ile ticari agiklik arasindaki nedensellik iliskisinde ticari agikliktan hiikiimet istikrarina dogru tek
yonlii nedensellik oldugunu rapor etmektedir. Bir diger nedensellik ¢alismasinda, Yildiz ve
Sanli, (2022) Tirkiye’de ekonomik, finansal ve politik riskler ile ekonomik biiyiime arasindaki
iligkiyi test etmistir. Calisma, finansal riskten biiyiimeye dogru bir nedensellik oldugunu ifade
etmektedir. Tirkiye ile ilgili literatiirde, politik risk ol¢iitlerinden biri ile dogrudan uluslararasi
ticaret arasindaki iliskiyi analiz eden tek calisma Bilgin ve digerleridir (2018). Bilgin vd.
(2018), Tiirkiye’nin Islami Kalkinma Bankas: iiyesi 43 iilke ile 1996 ile 2015 yillar1 arasindaki
ikili ticaretini ¢ekim modeli ile smayarak belirleyicilerini saptamaya g¢aligmistir. Caligmada,
politik riskin 12 bileseni agiklayict degisken olarak yer almaktadir. Calisma sonucunda, politik
risk bilesenlerinden yalnizca hiikiimet istikrarsizliginin Tiirkiye’nin uluslararasi ticaretinde
etkili oldugu ve partner iilkedeki hiikiimet istikrarsizligi ile Tiirkiye nin uluslararasi ticareti
arasinda negatif iliski oldugu belirlenmistir.

Bu caligmada, Tirkiye’nin ticaret ortagi iilkelerin politik riskinin Tiirkiye’'nin dig
ticaretine etkisi, genisletilmis panel ¢ekim modeli aracigiyla tahmin edilmistir. Bu amagla,
2003-2017 donemi i¢in Tiirkiye ve 45 ticaret ortagi arasindaki ikili dis ticaret verisi
kullanilmigtir. Tiirkiye’nin toplam ikili dig ticareti, Tiirkiye’nin ve partner iilkelerin kisi bagina
diisen reel gayri safi yurt i¢i hasilasi, reel doviz kuru, mesafe, ortak sinira sahip olma, Avrupa
Birligi’ne iiyelik ve risk faktor endeksi ile agiklanmaya ¢aligilmistir. Ayrica analizde politik
riski olusturan on iki bilesenin etkileri ayr1 ayr1 incelenmistir. Bu ¢alismanin katkilarindan ilki,
Tiirkiye’de politik riskin uluslararasi ticarete etkisini incelerken Tiirkiye’nin tim dis ticaret
ortaklarin1 dikkate alarak orneklemi genisletmesidir. Caligmanin ikinci katkisi ise, Tiirkiye igin
ilk kez, alt bilesenlerin yardimiyla politik risk endeksi olusturulmus ve etkisi incelenmistir.
Calisma tglincii olarak, politik risk endeksi ile birlikte politik riski olusturan 12 bilesenin
tiimiiniin etkilerinin incelenmesi ile literatiire katki yapilmasi hedeflemektedir.
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Calismanin amaci ve katkis1 dogrultusunda iki gelisme konunun 6nemini artirmaktadir.
Birincisi, Tiirkiye’nin son on yillarda dis ticaret kompozisyonunda Ortadogu ve Kuzey Afrika
(MENA) iilkelerinin paymn giderek artmis olmasidir. Ornegin Tiirkiye’nin toplam dis ticaret
hacminde MENA iilkelerinin payr 2003 yilinda % 11,21 iken 2022 yilinda ise % 23,9’a
yiikselmistir. Ikincisi ise Tiirkiye’'nin dis ticaret partneri olan iilkelerde son yillarda goriilen
istikrarsizliklardir. 2010 yilinda baglayan Arap Bahar ile birlikte MENA iilkelerinde siiren
istikrarsizlik ve risk ortami, yakin cografyada kimi zaman ortaya ¢ikan gatisma ve istikrarsizlik
ortami ile birlesmektedir.

Ikinci béliimde ilk olarak risk hakkinda yapilmis tanimlamalara, risk tiirlerine ve iilke
riskine yer verilmistir. ikinci boliim politik risk ile ilgili kavramsal cerceve sunmaktadir.
Ucgiincii boliimde ¢ekim modeli ve politik risk hakkindaki calismalarin yer aldigi literatiir
incelemesi sunulmustur. Dordiincii boliimde ¢alismanin veri seti ve yontemi hakkinda bilgilere
yer verilmistir. Besinci bolimde ise ¢alismadan elde edilen bulgulara yer verilmistir. Altinci
boliimde ise sonuglar yer almaktadir.

2. Kavramsal Cerceve: Politik Risk Tanimlar1 ve Uluslararasi Ticaretle iliskisi

Firmalar yatirim kararlarinda politik risk unsurlarinin 6nemini giin gegtikge daha fazla
kavramaktadirlar (Robock, 1971). Literatiirde politik risk ile ilgili birgok tanim yer almakla
birlikte, politik riskin genellikle politik eylemlerin arzu edilmeyen sonuglar1 oldugu hususunda
bir fikir birligi bulunmaktadir (Kobrin, 1979). Politik riski anlamaya yonelik ilk calismalar, ev
sahibi hiikiimetin temel oyuncu ve uluslararasi isletmelerin hedef oldugu ikili iliskilere
odaklanmustir (Simon, 1984).

Robock (1971), uluslararasi alanda politik riskin, is ortaminda siireksizlikler meydana
geldiginde, tahmin edilmeleri gii¢ oldugunda ve politik degisikliklere neden oldugunda ortaya
ciktigini ifade etmistir. Dahas1 bu degisikliklerin risk yaratmasi i¢in bir igletmenin karini ve
diger amagclarin1 kayda deger oOlgiide etkilemesi gerektigini de eklemistir. Bununla birlikte
politik risklerin firmadan firmaya degistigini ve bir firma i¢in politik risk olusturan unsurun
diger bir firma igin politik risk olusturmadigini ifade etmistir. Franklin R. Root (1972),
“Uluslararasi bir ticari operasyonda kar potansiyeli veya varlik kaybina neden olabilecek yurtigi
veya yurtdisinda her tiirlii politik olayin (savas, ihtilal, darbe, kamulastirma, vergilendirme,
devaliiasyon, kambiyo kontrolleri, ithalat kisitlamalar1 gibi) olasi olusumu” olarak tanimlamistir
(Kobrin, 1979). Bu tiir politik olaylar yatirimcilari fazlasiyla etkilemekte ve mal varliklarinda
biiyiik oranda erimeler yaratmaktadir. Ornegin, iran ve Nikaragua’da meydana gelen devrimler
sonucu Oonemli seviyede yabanci yatirimcr milyonlarca dolarlarmtkaybetmistir (Simon, 1984).
Ote yandan her zaman bdyle bir durum s6z konusu olmamaktadir. Herberg (1992), Italya’da
hiikiimetlerin sikga degismesine ragmen uluslararasi isletmelerin yatirim kararindan
donmediklerini, ayni sekilde i¢ savasin doruk noktasinda oldugu Angola’da yasanan politik
istikrarsizlik sebebiyle bu arenada faaliyet gosteren yabanci petrol sirketlerinin yatirm
kararindan vazge¢cmediklerini belirtmistir (Cilingir, 2004).

Fitzpatrick, politik risk tanimlarin1 dort ana gruba ayirmustir (Fitzpatrick, 1983; Kettis,
2004);

1. Politik risk, politik ortamdan kaynaklanmakta ve uluslararasi isletme igin bir risk
olusturmaktadir.
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2. Politik risk, egemen giliclerin miidahalesi ya da kimi zaman egemen giicler tarafindan
herhangi bir eylemde bulunulmamasi bi¢giminde belirtilmektedir.

3. Belirli bir isletmeye yonelik olan kisitlamalar ya da politik eylemler politik risk olarak
belirtilmektedir.

4. Politik risk cevre boyutuyla ele alinip Robock’un meshur tanimi ile eslesmektedir.
Robock, is ¢evresinde politik degisimlerden kaynaklanan siireksizlikler olustugunda
politik riskin ortaya c¢ikacagini ve belirli bir isletmenin kari ve hedefleri bu
degisikliklerden 6nemli 6lgiide etkileniyorsa riskin yaratilacagin ifade etmistir.

Haner calismasinda politik riski kaynaklar1 agisindan i¢ kaynakli politik riskler ve dig
kaynakli politik riskler olmak iizere ikiye ayirmistir. Haner’e (1979) gore politik risk, siyasi
klikler arasinda iktidar miicadelesi, hiikiimetin yonetimde kalmak icin sansiir vb. O6nlemlere
basvurmasi, asirt sol gruplarin yonetimi devralmasi sonucu gerceklesen kamulastirma
faaliyetleri gibi i¢ nedenlerden kaynaklanmakta iken dis kaynaklar ise sinir ¢atigsmalari, ambargo
ve ayrimci vergilendirme gibi uygulamalar1 igcermektedir (Haner, 1979).

I¢ kaynakl politik riskler, iilke dahilinde olup ev sahibi hiikiimetin yabanc1 bir isletmeyi
kamulastirmasi ya da ilgili igletmenin faaliyet alanlarini kisitlamasi gibi hiikiimet eylemlerini ve
iilke icinde boy gdsteren din ve simf catismalarini kapsamaktadir (Alon ve Herbert, 2009). i¢
kaynakli riskler, “Hiikiimet Riski”, “Kamulastirma ve Millilestirme” ve “Siyasi Ortam Riski”
olmak tizere lige ayrilmaktadir (Y1ilmaz, 2017).

Hiikiimet riski, ev sahibi tilke hiikiimetinin, ulusal politikalarinda birdenbire
degisikliklere gitmesi nedeniyle basg gosteren bu politik risk, en goze carpan risk tiirlerinden
biridir (Ozdemir, 2010: 28). Politik riski konu alan ilk ¢alismalarda ev sahibi hiikiimetin temel
oyuncu, uluslararasi isletmelerin de hedef oldugundan bahsedilmistir. Diinya Bankasi, politik
risklerin kamulastirma ve millilestirmeyi de kapsayan yontemlerden dolayr meydana geldigini
ifade etmistir (World Bank, 2011).

Kamulastirma ve millilestirme, hiikiimetin kamulastirma ve miisadere yontemi ile
herhangi bir igletmeyi devralmaksidir. Robock (1971) calismasinda kamulastirmanin yasal bir
hak oldugundan bahsetmistir. Kamulastirma haricinde millilestirme adinda da ayr1 bir kavram
bulunmaktadir. Millilestirme, i¢inde bir siirii kamulagtirmay1 barindiran bir yontem olmasi ile
birlikte belirli bir alanda faaliyet gosteren biitiin isletmelerin devralinmas: olarak ifade
edilmektedir.

Siyasi ortam riski, sik iktidar degisikligi, grevler, ayaklanmalar ve zit fikirli taraflar
arasinda yasanan catismalar dogrultusunda ortaya c¢ikabilen istikrarsizliklardan meydana
gelmektedir (Simon, 1984).

D1s kaynakli politik riskler, ev sahibi iilke disinda ortaya ¢ikan her tiirlii politik risklerdir
(Alon ve Herbert, 2009: 129). Vergilendirme politikalari, ekonomik yaptirimlar, sinir
catismalari, misilleme ve savas gibi risk tirleri 6rnek olarak verilebilir (Simon, 1984). Dis
kaynakli politik riskler, “Ana Ulke Riski” ve “Uluslararast Ortam Riski” olmak iizere ikiye
ayrilmaktadir (Y1lmaz, 2017).

Ana tilke riski bolimde, ana iilke kavrami ile isletmelerin ya da firmalarin merkezinin
bulundugu yer kastedilmek istenmektedir (Giiven, 2007: 6). Ana iilke riskleri hakkinda bir
¢ikarim yapmak gerekirse ana iilke ile ev sahibi iilke arasinda bazi nedenlerden dolay1 gerilimler
ortaya cikabilir. Bu gerilimler ana iilke hiikiimetinin ilgili tilkelere yatirimi yasaklamasi seklinde
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geri donebilmektedir. Ayrica isletmelerin ana iilkede karsilagtiklari bagka bir risk daha
mevcuttur. Terdr faaliyetleri olarak adlandirilan bu risk isletmeleri oldukca etkilemektedir
(Simon, 1984).

Uluslararas1 ortam riski, uluslararasi toplumun igletmenin yatirimlarina degil de direkt
isletmeye yonelik zarar olusturabilecek eylemleri olabilmektedir. Bu eylemlerin neticesinde
isletmenin kazanglarinda biiylik oranda kayiplar meydana gelebilmektedir (Yilmaz, 2017).

Uluslararasi ticarette politik risk, sivil huzursuzluk gibi sosyal konulari1 icermekte olup
belirli bir sirketin kazancimi olumsuz yonde etkileyebilmekte ya da is stratejilerini
giiclestirebilmektedir (Furtana, 2020). Goswami ve Panthamit (2022a) caligmalarinda politik
risklerin bazi kanallar yardimryla uluslararasi ticareti olumsuz sekilde etkiledigini belirtmis ve
tiim bu kanallar su sekilde siralamistir; (i) Mal ve hizmetlerin serbest dolagimi, yurtiginde ve
yurtdiginda meydana gelen ayaklanma ve grev gibi sebeplerden dolay1 engellenmektedir, (ii) Bir
iilkede yolsuzluk seviyesinin yiiksek olmasi dosyalarin islenmesinde gecikme yaratip ticarette
ek maliyete neden olabilmektedir, (iii) Bir iilkede ordunun siyasete dahil olmasi, sivil halk
arasinda gerilimlerin yasanmasina ya da ticaret kosullarinin degismesine neden olabilir
(Goswami ve Panthamit, 2022a):

Tiim bu risklerin disinda ticaret akislarina etkisi olumsuz olan bir risk daha mevcuttur. Bu
politik risk, hiikiimetlerden kaynaklanmakta olup ticarete miihim bir etkisi vardir. Hiikiimetlerin
dis politikalarinda yasanan beklenmedik degisimler neticesinde politik risk seviyelerinde artig
goriilebilmektedir. Bu baglamda oOnceden dostca tavirlar sergileyen hiikiimetler bir anda
diismanca tavirlar takinabilmektedir. Degisimle anlatilmak istenen tam olarak bu olmaktadir.
Politik risklerin artmasi ise ticaret ile ugrasanlar icin korku ortami yaratmakta ve uluslararasi
ticarette azalig ile sonuglanabilmektedir. Bu korkularin sebepleri hiikiimetlerin bazi mallara
yonelik ticareti engellemesi, bazi mallarin ise ticaretini sinirlamasi gibi ihtimallerden
kaynaklanmaktadir. Politik riskin ticarete olan bir diger olumsuz etkisi ise i¢ ya da dis
catismalara neden olmasindan kaynaklanmaktadir. I¢ ya da dis ¢atismalar mallara hasar verme,
dagitimi geciktirme ve ulagim altyapisini tahrip etme seklinde ticarete zarar verebilmektedir. Bu
zararlarin tiiccarlar i¢in maliyeti oldukca fazla olmas: ile birlikte bazi tiiccarlar piyasay: terk
ederken diger tliccarlar ise maliyetleri telafi edebilmek amaciyla piyasada kalip mallarin
fiyatlarim1 yiikseltmektedir. Yiikselen fiyatlar ise mallara olan talebin azalmasimna neden
olmaktadir (Oh ve Reuveny, 2010).

3. Literatiir incelemesi

Literatiirde politik risk ile ilgili ¢alismalar incelendiginde politik riskin uluslararasi
ticarete etkisini inceleyen ¢aligmalarin az sayida oldugu, diger yandan politik riskin dogrudan
yabanci yatirimlara etkisine odaklanan c¢aligmalarin ise literatiirde daha genis yer buldugu
goriilmektedir. Literatiirde politik risk ile dogrudan yabanci yatirimlar arasindaki iligskiyi konu
alan ilk ¢aligmalardan biri Tuman ve Emmert (1999) tarafindan yapilmistir. Calisma, 1979-1992
donemi i¢in Japonya’mmn Latin Amerika’da gergeklestirmis oldugu dogrudan yabanci
yatirimlarin politik ve ekonomik belirleyicilerini analiz etmis ve piyasa biiyiikliigii ve politik
riskin Japonya’nin dogrudan yabanci yatirimlarinin en 6énemli belirleyicileri oldugu bulgusuna
ulagsmustir. Dogrudan yabanct yatirimlarin  belirleyicilerini  tespit etmeye yonelik
uygulamalardan bir digeri de Bevan ve Estrin (2004) calismasidir. Yazarlar, panel veri setini
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kullandiklar ¢alismalarinda basta Avrupa Birligi olmak iizere bat1 iilkeleri ile baz1 gegis tilkeleri
arasindaki dogrudan yabanci yatirimlarin belirleyicilerini test etmiglerdir. Calismanin
sonucunda GSYH degiskeni ile dogrudan yabanci yatirimlar arasinda pozitif bir iliski mevcut
iken mesafe ile ise negatif bir iliskinin mevcut oldugunu, ilaveten ev sahibi iilke riskinin
dogrudan yabanci yatirimlar i¢in 6nemli bir belirleyici olmadigini ortaya koymuslardir.

Asiedu (2006) ise ilgili literatiirii takip ederek politik istikrarsizlik ve yerel piyasalarin
biiyiikliigli degiskenlerinin yabanci yatirimlar {izerindeki etkilerini test etmigtir. 1984-2000
donemi boyunca 22 Sahra-Alt1 Afrika {ilkesi i¢in panel veri kullanarak piyasa biiyiikliigii, dogal
kaynaklar, ev sahibi iilkenin yatirim politikalari, yolsuzluk ve politik istikrarsizlik gibi
degiskenlerin dogrudan yabanci yatirimlara etkisini test etmistir. Buna gore biiyiikk yerel
piyasalarin, dogal kaynaklarin, iyi bir hukuk sisteminin ve diisiik enflasyonun dogrudan yabanci
yatinmlar1 artirdigini, ancak yolsuzluk ve politik istikrarsizligin ise dogrudan yabanci
yatirimlari azalttigini tespit etmistir.

Onceki ¢alismalardan farkli olarak analize politik riskin 12 bilesenini dahil eden Busse ve
Hefeker (2007), 1984-2003 donemini ve 83 gelismekte olan iilkeyi igeren ¢aligmalarinda politik
risk, kurumlar ve dogrudan yabanci yatirimlar arasindaki iliskiyi panel veri analizi yardimiyla
incelemislerdir. Yolsuzluk, demokratik hesap verebilirlik, i¢ ve dis catigsmalar, etnik gerilimler,
kanun ve diizen ve ayrica biirokratik kalitenin yabanci yatinmlar igin dnemli birer belirleyici
unsurlar oldugunu tespit eden arastirmacilar, yolsuzluk ve demokratik hesap verebilirligin diger
degiskenlere nazaran yabanci yatirimlar i¢in ¢ok daha Onemli etkileri oldugunu da
vurgulamiglardir. Amal vd. (2010), Latin Amerika iilkelerindeki dogrudan yabanci yatirimlarin
ekonomik ve politik belirleyicilerini panel veri modeli yardimiyla analiz etmislerdir. 8 Latin
Amerika ilkesini ve 1996-2008 donemini igeren c¢alismalarinda, kurumlarin kalitesi ile
dogrudan yabanci yatirimlar arasinda pozitif bir iligkinin mevcut oldugunu ve iilkelerin
kurumlarinin kalitesini iyilestirmesi durumunda daha fazla dogrudan yabanci yatirimlar
¢ekebilecegi yoniinde sonuglar elde etmislerdir.

Panel veri analizinde iilkeleri gruplandirmaya yonelik ¢aligmalar da mevcuttur. Ornegin,
Goswami ve Haider (2014), 1984-2009 donemine ait yillik verileri kullandiklar1 ¢alismalarinda
146 iilkeye yer vermislerdir. Bu iilkeleri OECD iiyesi iilkeler ve OECD iiyesi olmayan iilkeler
seklinde siniflandirip politik risk faktorlerinin dogrudan yabanci yatirimlara etkisini analiz
etmiglerdir. Elde edilen bulgulara gore bir iilkenin OECD {iyesi olup olmadigina bakilmaksizin
kiiltiirel catisma ve ortak iilkenin ev sahibi iilkeye yonelik tutumu dogrudan yabanci yatirimlari
caydirdigi tespit edilmistir. Calismada, yaygin bir goriis olan hiikiimet basarisizliginin dogrudan
yabanci yatirimlari azalttigi goriisiinii destekleyen bulgulara ulagilamamistir, ayn1 zamanda,
hiikiimet basarisizliginin dogrudan yabanci yatirimlarn artirdigi yoniinde bulguya ulasmislardir.

Politik risk ile uluslararasi ticaret arasindaki iliskiyi analiz eden az sayidaki ¢alismadan
biri Anderson ve Marcouiller (2002) tarafindan gergeklestirilmistir. Calismada yapisal bir ithalat
talebi modeli kullanarak politik riski belirleyen unsurlardan biri olan iilkelerin kaliteli kurumlara
sahip olmasinin ticaret akiglar {izerindeki etkisi analiz edilmis ve bu kurumlara sahip iilkelerin
birbirleriyle daha fazla ticaret yaptiklar tespit edilmistir. Bununla birlikte kurumsal kalitenin
zay1f olmasinin ise ticareti saptirici bir unsur olduguna ayrica dikkat ¢ekmislerdir. Anderson ve
Marcouiller’den (2002) farkli olarak politik istikrarsizlik ile uluslararasi ticaret arasindaki
iliskiyi ihracat boyutunda analiz etmek isteyen Fosu (2003), 1967-1986 dénemi boyunca 30
Sahra-Altt  Afrika ilkesinde vuku bulan politik istikrarsizliklarin ~ ilkelerin  ihracat

755



B. Coban & U. Akkog, “Politik Risk ile Genisletilmis Cekim Modeli: Tiirkiye’nin ikili Ticareti i¢in Bir
Uygulama”

performanslara etkisini test etmistir. Politik istikrarsizlik ile ihracat performansi arasinda
negatif bir iligkinin var oldugunu belirten yazar, istikrarsizligin iilkelerin rekabet giicii tizerinde
olumsuz bir etkisi oldugu yoniinde bulgulara ulasmistir. Longo ve Sekkat (2004), Fosu’nun
(2003) calismasina benzer sekilde i¢ politik gerilimlerin ve yetersiz altyapilarin Afrika ici ticaret
lizerindeki etkisini test etmislerdir. Genisletilmis ¢ekim modelini kullanan arastirmacilar, ic
politik gerilimlerin ve yetersiz altyapilarin Afrika igi ticareti caydirdigi yoniinde sonuca
ulasmusglardir.

Ote yandan Nitsch ve Schumacher (2004) ise politik riskin kaynaklarindan olan terdrizmi
calismalarina dahil etmigler ve terorizm ile uluslararasi ticaret arasindaki iliskiye
odaklanmislardir. Arastirmacilar, 1960-1993 dénemi icin 200°den fazla iilkenin yer aldigi
calismalarinda artirilmig ¢ekim modeli yardimiyla terérizmin uluslararasi ticaret {izerindeki
etkisini incelemislerdir. Bu baglamda teror faaliyetlerinin ticaret hacmini azalttigini ve bir yil
icinde teror faaliyetlerinin sayisinin iki katina ¢ikmasimin ikili ticarette %4’liik bir azalmaya
neden olacagini bulmuslardir. Bir diger terdrizm ile uluslararasi ticaret arasindaki iliskiyi analiz
eden calisma ise Sezgin ve Sezgin (2018) tarafindan gergeklestirilmistir. Terdrizmin uluslararasi
ticaret tizerindeki etkisini 1980-2016 donemi boyunca analiz eden arastirmacilar, Orta Dogu ve
Kuzey Afrika iilkelerini kapsayan incelemelerinin sonucunda terdr faaliyetlerinin Israil, Misir,
Urdiin ve Suudi Arabistan’in dis ticaretinde herhangi bir etkisinin olmadigini tespit etmislerdir.
Ote yandan literatiiriin 6nemli bir béliimii politik risk bilesenlerinden biri olan yolsuzluk ile
yolsuzlugun iilkelerin ekseriyeti igin ticareti caydirici bir etkisi oldugunu belirtmektedir (Dutt ve
Traca, 2010; Musila ve Sigue, 2010; Jong ve Bogmans, 2011).

Politik risk kavramini daraltip olaya i¢ ve dis catismalar agisindan yaklagsmak isteyen
Long (2008), ¢ekim modelini kullanarak i¢ ve dis ¢atigmalarin ihracata etkisini
degerlendirmistir. Yazar, 1984-1997 donem aralifin1 iceren calismasinda siddetli silahli
catismalar ile i¢ ve dis ¢atigsmalarin ihracat {izerinde olumsuz bir etkisi oldugunu 6ne stirmiistiir.
Martin vd. (2008), 1945-2001 donemini analiz ederek i¢ savas ve uluslararasi ticaret arasindaki
ikili iliskiye odaklanmislardir. Uluslararasi ticaretin i¢ savas riskini iki ayr1 mekanizma
araciligiyla “sigorta” ve “caydiricilik” seklinde etkiledigine dair kanit sunmuslardir. Buna gore
bir iilkenin ticarete agiklig1 diisiik siddetli ¢atisma riskini artirirken, yogun catigma riskini ise
azalttigini ortaya koymuslardir.

Goswami ve Panthamit (2022a), artirillmis ¢ekim denklemi ¢ercevesinde ayristirilmig
politik riskin Giineydogu Asya Uluslar Birligi’nin (ASEAN) en 6nemli iiyelerinden biri olan
Tayland ve onun 132 ticaret ortagi arasindaki ikili ticarete etkisini 1984-2015 donemi igin test
etmiglerdir. Yapilan incelemenin sonucunda Tayland ve ticaret ortaklarinin reel GSYH’si,
mesafe, ortak din, karayla ¢evrili ve ada durumunun ticaret akislarinin énemli belirleyicileri
olduklarin1 bulmuslardir. Ayrica yurtigi ve yurt disinda ordunun siyasetteki roliiniin ikili ticaret
akiglarin1 azaltmada ¢ok biiyiik bir etkisi oldugunu ve bu degiskeni yurti¢inde ve yurt disinda
hiikiimet istikrarsizligi, olumsuz yatirim profili, i¢ ve dis catisma degiskenlerinin takip ettigini
tespit etmislerdir. Goswami ve Panthamit (2022b) ise benzer bir ¢alismay1 Cin ve ticari ortaklari
i¢in tekrarlamig ve benzer sonuglara ulagmistir. Yine Cin ile ile ilgili bir ¢aligmada, Yang vd.
(2021) Cin’in Kusak ve Yol insiyatifi tiyesi tilkeler ile olan ikili uluslararasi ticaretini ¢ekim
modeli ile analiz etmistir. Bu ¢alismada, Cin’in bu iilkelerle uluslararas1 ticaret hacminde, iilke
riskinin etkisi incelenmisti. Calisma, her bir partner tilkedeki tilke riskini, o iilkedeki politik,
ekonomik ve finansal risklerin toplami olarak 6lgmektedir. Caligma, politik riskin de bir bileseni
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oldugu iilke riskinin artmasinin, Cin’in uluslararasi ticaretinde azalisa neden oldugu sonucuna
ulasmaktadir.

Tiirkiye ile ilgili literatlir incelendiginde dogrudan yabanci yatirimlar ile politik risk
arasindaki iligkiyi inceleyen calismalar Tiirkiye’de de mevcuttur. Bu ¢alismalar, herhangi bir
ilkeye yapilacak yatirimlari, s6z konusu iilkenin var olan politik kosullarmi gozeterek
degerlendiren uluslararasi galigmalar biiyiik oranda 6rnek almis ve Tirkiye ekseninde yeniden
yorumlamustir (Emir vd., 2013; Kaya, 2015; Bilgin vd., 2018). Ancak Tiirkiye’de politik risk ile
uluslararas: ticaret iligskisine dair tek ¢alisma Bilgin vd. (2018) ¢aligmasidir. Bu ¢aligmada,
Bilgin vd. (2018), Tiirkiye’nin uluslararasi ticaretinin belirleyicilerini incelerken politik riski
olusturan 12 alt bileseni de analize dahil etmistir. Calismanin drneklemi ise, Islami Kalkinma
Bankasi’na iiye 43 iilkedir. Bilgin vd. (2018), politik risk bilesenlerinden hiikiimet istikrarsizligi
endeksinin Tiirkiye’nin 43 Islam iilkesi ile olan uluslararasi ticaretinde belirleyici oldugunu
bulmustur. Hiikiimet istikrarsizligi ile uluslararasi ticaret arasindaki iliski negatiftir. Tiirkiye’nin
tiim ticari ortaklarimi dikkate alan ve politik risk bilesenlerinden bileske bir politik risk endeksi
tiireten bu ¢aligma, literatiirdeki ilgili boslugu doldurmay1 hedeflemektedir.

4, Veri ve Yontem
4.1. Cekim Modeli

Evrensel Cekim Yasast’nin mantigi, 17. yiizyilda {inlii fizik¢i Isaac Newton aracilifiyla
fizik sahasinda gelistirilmistir. Daha sonra iktisat biliminde ¢ekim modeli olarak yer alacak olan
¢ekim yasasinin matematiksel agiklamasi ve deneysel uygulamasi ilk olarak Hollandali iktisatg1
Jan Tinbergen tarafindan gerceklestirilmistir. (Kiziltan ve Sahin, 2020).

Isaac Newton’un 1687 yilinda tavsiye ettigi “Evrensel Cekim Yasas1” su sekilde formiile
edilmistir (Head, 2003):

Mi * M]
lj

(1) numarali denklemde yer alan sembollerden, F;;; i ve j cisimleri arasindaki gekim

kuvvetini, M;; i cisminin kiitlesini, M;; j cisminin kiutlesini, Dyj; i ve j cisimleri arasindaki

mesafeyi ve G; ¢cekim sabitini gostermektedir.

Jan Tinbergen, iilkelerin fiziki cisimler seklinde yorumlanabilecegini ifade etmis olup
gayrisafi yurti¢i hasila degiskeninin {ilkelerin kiitlelerini yani ekonomik biiyiikliiklerini
gosterebilecegini belirtmistir. Ilaveten ¢aligmasinda ¢ekim yasasimin paydasinda yer alan
mesafenin iilkelerin baskentleri ya da ekonomik olarak en biiyiik sehirleri arasindaki cografi
uzaklik cinsinden Olgiilebilecegini dile getirmistir (Kiziltan ve Sahin, 2020: 176). Jan
Tinbergen, ticaret akim denklemini basit bi¢imiyle asagidaki gibi tanimlamustir (Tinbergen,
1962):

— — 2
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(2) numarali denklemdeki sembollerden, E;;; i tilkesinden j iilkesine gerceklesen ihracati,
Y;; i iilkesinin GSYH’sini, Yiij iilkesinin GSYH’sini, D; jsivej iilkesi arasindaki mesafeyi, a;
¢ekim sabitini, a4, a, ve a; ise modelin parametrelerini temsil etmektedir.

Denklemde yer alan ve i iilkesi ile j iilkesinin ekonomik biiyiikliiklerini ifade eden Y ve
Y; degiskenlerinin ihracati olumlu yonde etkilemesi beklenirken nakliye maliyetleri i¢in bir
vekil gorevi goren mesafenin (Dj) ise ihracati olumsuz yonde etkilemesi beklenmektedir
(Devadason vd., 2018). Denklemde yer alan a1, a2 ve as parametreleri, aciklayici degiskenler
(Yi, Yj ve Dj) ile agiklanacak degisken (Ej) arasindaki iligkinin yoninii ve kuvvetini
gostermektedir. Cekim sabitini temsil eden faktdr ao’in sayisal degeri ise degiskenlerin
olciildiigl birimlere baghdir (Tinbergen, 1962).

Linneman (1966) calismasinda ise ¢ekim modeline niifus degiskenini de dahil ederek
cekim modelini genisletmistir. Linneman’a gore iilkelerin ekonomik biiyiikliigii GSYH nin yani
sira ilkelerin niifuslar ile de gosterilebilmektedir. Linneman’mn ¢ekim modeli asagida yer
almaktadir (Geng, 2011: 82):

T, = Bo GDP*GDPP* PoPf>POP/* df’s -

(3) numarali denklemdeki kisaltmalardan GDP;, i iilkesinin GSYH diizeyini, GDPj; j
lilkesinin GSYH diizeyini, POP;; i iilkesinin niifusunu, POP;; j iilkesinin niifusunu ve dj; i
iilkesi ile j tilkesi arasindaki mesafeyi gostermektedir.

4.2. Veri Seti ve Model

Mevcut calismada politik riskin Tiirkiye’nin dis ticaretine etkisi 2003-2017 donemi igin
Tirkiye ve 45 ticaret ortagi agisindan panel ¢ekim modeli ile analiz edilmistir. Analiz
kapsaminda ele alinan iilkeler Tablo Ek 1’de gosterilmistir. Analize Tiirkiye nin uluslararasi
ticaretinde en yiiksek paya sahip ilk 50 {ilke dahil edilmistir. Bu iilkeler arasindan bes tanesi,
verilerin ulagilabilir olmamasi nedeniyle analizden ¢ikarilmigtir. Geriye kalan kirk bes iilke,
Tiirkiye’nin ihracatinda toplam %80’in tizerinde paya sahiptir. Bu nedenle model 15 y1l ve 45
iilke olmak iizere toplam 675 gozlemli dengeli panel veri seti ile analiz edilmistir.

Caligmada politik riskin Tiirkiye ile onemli 45 ticaret ortagi arasindaki dig ticarete etkisini
incelemek amaciyla olusturulan genisletilmis ¢ekim modeli asagidaki gibidir. Bu modelin
tahmin edilmesi i¢in bagimli degisken olarak Tirkiye’nin dig ticaret hacminin Tirk liras
cinsinden ifadesi kullanilmustir.

INTR(X + M)yj, = By + B1In(RGDPPC);, + BoIn(RGDPPC) ¢, +
(4)
,8311’1(REER)Ut + ﬁ4ln(DIST)U + ﬁsCBORDl] + BGABijt + ﬁ7PR]t + 5ijt
i = Tirkiye j=1,2,3,....45 t=2003,2004,....2017

Modelde yer alan degiskenlerin tanimlar1 ve veri kaynaklari su sekilde 6zetlenmistir; Dis
Ticaret Hacmi TR(X + M);j;: Denklemde yer alan bagimli degisken TR (X + M)jq,
Tiirkiye’nin j iilkesine yaptigi ihracat ile j lilkesinden yaptigi ithalatin Tiirk Lirasi cinsinden
toplam degerini gostermektedir.
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Kisi Bagina Diisen Reel GSYH: RGDPPC;; ve RGDPPCj; agiklayici degiskenleri sirastyla
Tirkiye’nin kisi basina diisen reel gayri safi yurt i¢i hasilasi ve partner iilkenin kisi basina diisen
reel gayri safi yurt i¢i hasilasini temsil etmektedir. Kisi bagina diisen reel GSYH degiskeni 2010
baz yili temelli ve ABD dolari cinsinden olmak {izere Diinya Bankasi’nin World Development
Indicators veri bankasindan (World Bank, 2023) temin edilmistir.

Mesafe: DIST;;  degiskeni Tiirkiye ve partner iilke arasindaki fiziksel mesafeyi
gostermektedir. Nakliye maliyetlerinin bir gdstergesi olan mesafenin ikili ticarete etkisinin
olumsuz olmasi beklenmektedir. DIST;; degiskeni Google Earth’den (2021) elde edilmis olup
Tirkiye ve her bir j iilkesinin baskentleri arasindaki kus ucusu mesafe (km) seklinde
Olciilmiistiir.

Reel Déviz Kuru: Ulkenin rekabet giicii hakkinda bilgi veren reel doviz kuru su sekilde
hesaplanmstir:

CPI;

REERyj, = Ejji X =+ ()
]

J
CPI;: Tirkiye’nin tiiketici fiyat endeksini, TUFEj ise partner iilkenin tiiketici fiyat
endeksini belirtmektedir. Reel doviz kuru, Tiirkiye ile partner iilkeler arasinda kullanilan ikili
reel doviz kurunu temsil etmektedir. Reel doviz kurunun hesaplanmasinda kullanilan nominal
doviz kuru degiskeni IMF’nin (2021) yaymlamis oldugu “International Financial Statistics”
(IFS) bir birim ABD dolar1 bagina ulusal para birimi, donem ortalamasi seklinde elde edilmistir.
Bazi iilkelerdeki eksik doviz kuru verileri ise OFX’ten (2021) elde edilmistir. Tiiketici fiyat
endeksi (TUFE) degiskeni ise IMF’nin (2020) “International Financial Statistics” veri
tabanindan elde edilmistir.

Ortak Smir (Kukla Degisken): Iki iilkenin smir komsusu olup olmadigmi gdsteren
CBORD;j; degiskeni iki ilke smir komsusu ise “1”, smir komsusu degilse “0” degerini
almaktadir. Bu degiskenin genellikle ticareti artirict bir etkisinin olmasi ve katsayi isaretinin
pozitif olmasi beklenmektedir.

Avrupa Birligine (AB) Uyelik (Kukla Degisken): AB’ye iiyelik kukla degiskeni (AB; it)
AB sitesinden temin edilmistir. Ulke bir y1l iginde AB’ye iiye ise “1”, aksi takdirde “0” degerini
almaktadir.

Politik Risk: Bu degisken genisletilmis ¢ekim denkleminde yer alan ve iki iilke arasindaki
ticareti olumsuz etkilemesi beklenen bir unsurdur (Goswami ve Panthamit, 2022a). Bu nedenle
politik riski temsil eden degiskenin katsayisinin negatif olmasi beklenmektedir. Politik risk
degiskeni olarak PRS Group (2018) tarafindan hazirlanan Uluslararasi Ulke Risk Rehberi
verileri kullanilmigtir. Veride ¢esitli gostergeler olarak yer alan risk bilesenleri tek bir risk
faktoriine indirgenerek modele dahil edilmistir.

International Country Risk Guide (ICRG) tarafindan hesaplanan iilke risk primleri riskleri
konu alan ¢alismalarda fazlasiyla kullanilmaktadir. ICRG, PRS grup iginde yer almakta ve 3
temel risk kategorisinde (politik risk, finansal risk ve ekonomik risk) toplam 22 bilesenden
meydana gelmektedir. Finansal riskin 5 alt bileseni {ilkenin finansal riskinin 6l¢iilmesinde,
ekonomik riskin 5 alt bileseni {ilkenin ekonomik kuvvetinin 6l¢iilmesinde ve son olarak politik
riskin 12 alt bileseni ise iilkenin politik kosullarimin dlgiilmesinde kullanilmaktadir (Howell,
2013). Politik risk en fazla 100 puan iizerinden hesaplanabilirken finansal ve ekonomik risk ise
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en fazla 50 puan fiizerinden hesaplanabilir. 0 ile 49.9 puan araligi olduk¢a yiiksek risk
potansiyelini simgelerken 80 ile 100 puan araligi ise oldukg¢a diisiik risk potansiyelini
simgelemektedir (Hernandez Gutiérrez, 2018).

Denklemde yer alan ortak smir, AB iiyeligi ve politik risk degiskenleri hari¢ tiim
degiskenlerin logaritmasi alinmistir. Son olarak & hata terimini temsil etmektedir.

5. Yontem ve Bulgular

Panel veri modellerinde, birim kok testi ve regresyon tahmininde uygun modeli
belirlemek amaciyla ilk asamada yatay kesit birimleri arasindaki bagimliligin incelenmesi
gerekmektedir. Bu nedenle mevcut c¢alismanin ampirik analizinde birimler arasinda
korelasyonun varligi Pesaran (2004) tarafindan gelistirilen CD testi ile analiz edilmistir. Pesaran
CD testi hem modele hem de degiskenlere tek tek uygulanmis ve sonuglari asagidaki tabloda
gosterilmistir. Ayrica tabloda Pesaran CD testine ilaveten Pesaran (2004) CD,,,, Breusch ve
Pagan (1980) tarafindan gelistirilen LM (Lagrange Multiplier) testi ve Pesaran vd. (2008)
tarafindan sapmasi diizeltilmis LM,,4; (Bias-Adjusted Cross Sectionally Dependence Lagrange
Multiplier) yatay kesit bagimlilig1 testleri de yer almaktadir. Asagida yer alan Tablo 1,
degiskenlere ve tiim modele uygulanan yatay kesit bagimliligi testinin sonuglarini vermektedir:

Tablo 1. Yatay Kesit Bagimlilig1 Testlerinin Sonuglari

Degiskenler LM Dim ¢b LM qqj
(Breusch, Pagan 1980)  (Pesaran 2004)  (Pesaran 2004) (PUY, 2008)

Ln(X + M), 10163.44*** 206.15*** 96.91*** 204.55***
LnTR(X + M)j, 12394 .54*** 256.29*** 110.40*** 254.69***
LnRGDPPCj; 8200.30*** 162.03*** 57.37*** 160.43***
LnREER;;, 4937.74%** 88.719*** 41.64*** 87.11%**
RFI;, 5619.89*** 104.04*** 52.62%** 102.44***
Model 21.15%** - -

Not: * **, ve *** sirastyla %1, %5 ve %10 diizeyinde anlamlilig: ifade etmektedir.

Tablo 1’de yer alan Pesaran (2004) tarafindan gelistirilen CD testinin sonuglarina gore
tiim degiskenler i¢in yatay kesit bagimliligi yoktur bos hipotezi reddedilmekte ve %1 anlamlilik
seviyesinde yatay kesit birimleri arasinda bagimlilik vardir alternatif hipotezi kabul
edilmektedir. Ayrica Pesaran (2004) tarafindan gelistirilen CD;,,, Breusch ve Pagan (1980)
tarafindan gelistirilen LM testi ve Pesaran vd. (2008) tarafindan gelistirilen sapmasi diizeltilmis
LMgq; testlerine bakildiginda da tiim degiskenler igin yatay kesit birimleri arasinda bagimlilik
oldugu goriilmektedir. Analize tabi olan model i¢in ise ayni durumlar gegerlidir.

Calismanin bu agamasinda degiskenlerin duraganliginin analiz edilmesi i¢in panel birim
kok testleri yapilmistir. Yatay kesitler arasinda bagimliligin mevcut olmasi nedeniyle ikinci
nesil panel birim kok testlerinden CIPS testi uygulanmistir. Tablo 2, degiskenlere uygulanan
Pesaran CIPS birim kok testinin sonuglar1 gostermektedir. Tablo 2’de yer alan Pesaran CIPS
birim kok test sonuglarma gére RFI;; degiskeni hari¢ tiim degiskenlerin diizeyde duragan
olmadiklar1 ve birim kok igerdikleri goriilmektedir. ilgili degiskenlerin birinci farklari
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alindifinda ise duragan hale geldikleri yani I(1) olduklar1 goriilicken RFI;; degiskeni ise
diizeyde duragan yani 1(0)’dur.

Tablo 2. Pesaran CIPS Birim Kok Testi Sonuglari

Test

Degiskenler istatistikleri Kritik Degerler
%10 %5 %1

LnTR(X + M);j, -1.896 -2.03 -2.11 -2.26
ALnTR(X + M), -3.335 -2.03 -2.11 -2.26
LnRGDPPC;, -1.499 -2.03 -2.11 -2.26
ALnRGDPPC;; -2.818 -2.03 -2.11 -2.26
LnREER;j; -1.567 -2.03 -2.11 -2.26
ALnREER;j; -3.374 -2.03 -2.11 -2.26
RFI;, -2.318 -2.03 -2.11 -2.26

Not: Pesaran CIPS birim kok testinin kritik degerleri Stata-15 programindan ilgili kodun
calistirilmasindan sonra elde edilmistir. Sonuglar % 5 seviyesindeki kritik degerlere gore yorumlanmistir.

Calismada, yatay kesit bagimlili§i ve birim kok testleri ile serilerin duraganligi tespit
edilmis ve birim kok igeren seriler birinci farklari alinarak duragan hale getirilmistir. Bu
doniigiimiin ardindan duragan seriler kullanilarak Tiirkiye ile 45 ticaret ortagi arasindaki
ticaretin belirleyicilerini analiz etmek amaciyla dinamik panel literatiiriinde siklikla kullanilan
“Arellano ve Bond Genellestirilmis Momentler Tahmincisi” (1991) ve “Arellano ve Bover/
Blundell ve Bond Sistem Genellestirilmis Momentler” Tahmincisi kullanilmistir. Siklikla bu
tahminciler yatay kesit boyutunun biiylik zaman boyutunun ise kiigiik oldugu kisa paneller igin
kullanilmaktadir. Sistem GMM yontemi modele daha fazla ara¢ degisken eklemesi ydniiyle
modelin verimliligini ylikseltmekte ve bu yontemle Fark GMM yonteminin eksik taraflar
ortadan kaldirilmaktadir. Sistem GMM yo6nteminin tahmin giicli fark GMM yontemine kiyasla
daha yiiksektir (Blundell ve Bond, 1998; Akdag ve Iskenderoglu, 2018). Asagida yer alan Tablo
3, Arellano ve Bond Genellestirilmis Momentler Tahmincisi ile Arellano ve Bover/ Blundell ve
Bond Sistem Genellestirilmis Momentler Tahmincisi sonuglarini géstermektedir:

Tablo 3. Genisletilmis Cekim Modelinin GMM Tahmin Sonuglar:

Arellano ve Bover/
Blundell ve Bond
Sistem Genellestirilmis
Momentler Tahmincisi

Arellano ve Bond Fark
Genellestirilmis
Momentler Tahmincisi

LnRGDPPC;, 0.46%*% 0.37%%*
LnRGDPPC;, 1.15%** 1.30%**
LnREER, -0.05 -0.09%*
LnDIST;; -0.64%** -0.14
CBORD;; - -0.25
AByj, -0.26 -0.27%**
RFI;, 0.13%** 0.08*

Not: *** ** ye * sirastyla %1, %5 ve %10 seviyelerindeki istatiksel anlamlilig1 gostermektedir.

Tablo 3, Tiirkiye’nin ve ortak fiilkelerinin kisi basina diisen reel gayri safi yurt igi
hasilalarim temsil eden LnRGDPPC;; ve LnRGDPPCj, degiskenlerinin katsayi isaretlerinin
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pozitif ve %1 seviyesinde istatistiksel olarak anlamli oldugunu gostermektedir. Bir bagka ifade
ile Tiirkiye’nin satin alma giiciindeki %1°lik bir yiikselis sirasiyla dis ticaret hacmini % 0.46 ve
9%0.37 oraninda artirmaktadir. Partner iilkenin satin alma giiciindeki %1°lik bir yiikselis ise
strasiyla %1.15 ve %1.30 oraninda artirmaktadir. Tiirkiye’nin dis ticaret hacminin artmasinda
ortak iilkelerin satin alim giicliniin daha 6nemli bir etkisi oldugu anlasilmaktadir.

LnREER;;; degiskeninin ise GMM tahmincisi kullanildiginda isareti negatif ve istatiksel
olarak anlamsiz bulunmus iken sistem GMM kullanildiginda ise ilgili degiskenin isareti negatif
ve % 5 seviyesinde anlamli bulunmustur. Reel efektif doviz kurundaki %1°lik bir artig toplam
dis ticaret lizerinde % 0.09’luk bir azalisa neden olmaktadir. Bu sonug¢ Tiirk lirasindaki
degerlenmenin Tiirkiye’nin toplam uluslararasi ticaret hacmini azalttigim ifade etmektedir.
GMM tahmincisi kullanildiginda LnDIST;; degiskeni beklenildigi gibi negatif ve anlamlidir.
Mesafe degiskenindeki %1’lik bir artig dis ticarette % 0.64’liik bir diisiise neden olmaktadir. Dig
ticaret gergeklestiren iki iilke arasindaki mesafenin artmasi ulagim maliyetlerinin artmasina yol
actig i¢in dis ticarete olumsuz bir etkisi olmaktadir. Tiirkiye ile onun ticaret ortaklar1 arasindaki
cografi uzakligin artmasi Tiirkiye’nin dis ticaret hacmini negatif etkileyebilmektedir. Sistem
GMM tahmincisine gore mesafe degiskeninin Tiirkiye’nin dis ticareti lizerinde herhangi bir
etkisi bulunamanustir. Ortak sinir degiskeni istatistiki olarak anlamsiz bulunmustur. Ikili ticaret
yapilan dis ticaret ortaklariyla ortak sinira sahip olma kukla degiskeni ya da mesafe
degiskeninin ticaret akislari iizerinde anlamli bir etkiye sahip olmadigi bulunmustur. Benzer
sekilde AB iiyeligi kukla degiskeni de ikili ticaret iizerinde olumlu bir etkiye sahip degildir.

Risk faktor endeksinin katsayisi ise pozitif ve anlamlidir. RFI;; degiskenin her iki tahmin
edici de kullamldiginda sirasiyla %1 ve %10 seviyelerinde istatistiksel olarak anlamli oldugu
tespit edilmis ve ilgili degiskenin Tiirkiye’nin dig ticaretinin dnemli bir belirleyicisi oldugu
sonucuna erisilmistir. Risk faktor endeksindeki bir birimlik artisin risk potansiyelindeki diisiis
anlamina geldigi bilindigine gore diisiik risk potansiyeline sahip partner iilkelerin Tiirkiye ile
daha fazla ticaret gergeklestirdigi ve Tiirkiye’nin dis ticaretinde %13’liikk ve %8’lik bir yiikselis
meydana getirdigi acik bir durumdur.

Ozetle, Tiirkiye nin ikili dis ticaretinin énemli belirleyicileri arasinda partner iilkelerin
kisi basmma diisen GSYH’leri ile risk faktdr endeksinin yer aldigi tespit edilmis ve ilgili
degiskenlerin Tiirkiye’nin ticaret akiglari tesvik ettikleri goriilmektedir. Reel doviz kuru ve
ortak smirin ise Tiirkiye’nin dis ticareti iizerinde herhangi 6nemli birer etkileri olmadigi
belirlenmistir.

Modelde yer alan tiim degiskenlerin katsayilar1 yorumlandiktan sonra politik riskin
onemli bilesenlerine de yakindan bakmak ve ilgili bilesenleri de yorumlamak gerekli olacaktir.
Asagida yer alan Tablo 4, politik riskin degerlendirilmesinde kullanilan 12 bilesenin Arellano
ve Bond Genellestirilmis Momentler Tahmincisi ile Arellano ve Bover/ Blundell ve Bond
Sistem Genellestirilmis Momentler Tahmincisinin sonug¢larini géstermektedir.

Tablo 4’te, yolsuzluk bileseninin katsayisimin negatif ve anlamli oldugu dikkat
cekmektedir. Politik risk puanindaki bir birimlik artisin politik risk potansiyelinde azalig
anlamima geldigi bilinmektedir. Yolsuzluk risk puanindaki bir birimlik artis Tirkiye’nin dig
ticaretinde yaklasik % 10’luk bir azalisa neden olmaktadir. Dolayisiyla partner iilkelerdeki
diisiik politik risk potansiyelinin ya da diisiik yolsuzluk seviyesinin Tiirkiye’nin dis ticareti
iizerinde olumsuz bir etkisi bulunmaktadir. Literatiirde cogunlukla diisiik yolsuzluk seviyesinin
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dis ticaret lizerinde pozitif bir etkisi olmasi beklenmesine ragmen bulgular tam tersi bir etkiyi
gostermektedir. Partner iilkelerin diisiik politik risk potansiyeline sahip olmasi; ilgili iilkelerde
kurumsal kapasitenin yiiksek oldugu, giimriik memurlarinin riisvet alma yollarina bagvurmadigi,
her tiirlii evrak islerinin seffaf yiiriitiildiigi gibi yaklasimlarla agiklanmaktadir. Yolsuzlugun
Tiirkiye’nin dis ticaretini caydiran bir unsur oldugu goriilmektedir.

Tablo 4. Risk Faktoriiniin Alt Bilesenleri ile Genisletilmis Cekim Modelinin GMM Tahmin
Sonuglari

Arellano ve Bond Fark Arellano ve Bover/ Blundell ve
Genellestirilmis Momentler Bond Sistem Genellestirilmis
Tahmincisi Momentler Tahmincisi
Hiikiimet Istikrart 0.021 0.012
Sosyoekonomik 0.033 0.025
Kosullar
Yatirim Profili 0.002 0.000
I¢ Catisma 0.055** 0.028
Dis Catisma 0.013 0.011
Yolsuzluk -0.106* -0.115**
Ord_l_mun Siyasetteki -0.025 0.045
Roli
Dini Gerilimler 0.135 0.058
Kanun ve Diizen 0.220** 0.105
Etnik Gerilimler 0.178* 0.067
Demokratik  Hesap 10.020 0.014
verebilirlik
Biirokrasi Kalitesi -0.369 -0.106

Not: *** ** ye * sirastyla %1, %5 ve %10 seviyelerindeki istatiksel anlamlilig1 gostermektedir.

I¢ ¢atigma, kanun ve diizen ve etnik gerilimler bilesenlerinin ise GMM tahmincisi
kullanildiginda Tiirkiye’nin dis ticaretinin belirleyicileri olduklar1 gériilmektedir. Ug bilesenin
de katsayilar1 pozitif ve istatistiksel olarak anlamlidir. Etnik gerilimler bilesenine yakindan
bakildiginda ilgili bilesenin risk puanindaki 1 birimlik artig, Tiirkiye’nin dis ticaret hacmini %17
yiikseltmektedir. Sistem GMM tahmincisi kullanildiginda ise bu ii¢ degiskenin de anlamsiz
oldugu goriilmektedir. Tablo 4, genel hatlartyla yorumlandiginda hiikiimet istikrari, yatirim
profili, dis ¢atigma, ordunun siyasetteki rolii, dini gerilimler, demokratik hesap verebilirlik ve
son olarak biirokrasi kalitesi bilesenlerinin Tiirkiye’nin dis ticareti izerinde herhangi bir etkileri
olmadig1 anlasilmaktadir. Ote yandan yolsuzluk bileseninin ise dis ticareti caydiran bir unsur
oldugu gorilmektedir.

6. Sonuc

Bu calismada literatiirdeki ¢ogu calismadan farkli olarak politik risk ile uluslararasi
ticaret arasindaki iligki incelenmistir. Partner iilkelerdeki politik riskin, Tiirkiye’nin dig
ticaretine etkisinin 2003-2017 donemi boyunca analiz edildigi mevcut arastirmada bagimli
degisken olarak dis ticaret hacmi kullanilmistir. Aciklayici degiskenler ise Tiirkiye nin ve ortak
iilkelerin kisi basina diisen reel gayri safi yurt ici hasilasi, reel doviz kuru, mesafe, ortak sinir,
Avrupa Birligi’ne tiyelik ve risk faktor endeksidir. Ayrica politik riskin dlglilmesinde kullanilan
12 bilesen de analize dahil edilmistir.
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Calismanin bulgularina gore gelir diizeyi uluslararasi ticarette 6nemli bir belirleyicidir.
Cekim modelinin temeli olan kiitle ¢ekim kanununda yer alan cisimlerin kiitlesi yerine
kullanilan {ilkelerin ekonomik biiyiikliikleri beklendigi gibi Tiirkiye’nin uluslararasi ticaretinde
etkilidir. Ancak bu etki, Tiirkiye’nin ticaret ortagi iilkenin gayri safi yurti¢i hasilasi igin
gecerlidir. Partner iilkenin gelir diizeyi ile Tiirkiye nin toplam uluslararasi ticaret hacmi arasinda
pozitif bir iliski mevcut iken Tiirkiye’nin gelir diizeyinin herhangi anlamli bir etkisi
bulunmamaktadir. S6z konusu bulgu, ihracat yoniinden yurt dis1 talep diizeyinin Tiirkiye’nin
uluslararast ticareti i¢in halen 6nemli bir unsur oldugunu ifade etmektedir.

Ote yandan Tiirkiye’nin uluslararas: ticaretinde fiyat rekabetinin etkisi siirmektedir. Bu
acidan bakildiginda, reel efektif doviz kurunun anlamli ve negatif etkisi oldugu bulunmustur.
Tiirkiye’nin ticaret ortaklarina gore Tiirk lirasinin degerlenmesi fiyat rekabetinde dezavantaja
neden olarak Tirkiye’nin toplam uluslararas1 ticaret hacmini azaltmaktadir. Burada, Tiirk
lirasinin degerlenmesi bi¢ciminde ifade edilebilecek reel efektif doviz kurundaki artigin ihracat
tizerinde beklenen negatif etkisinin; alim giicliniin artmasi1 nedeniyle gerceklesmesi beklenen
ithalat1 artiric1 etkiden daha biiylik oldugu anlasilmaktadir. Bir baska degerlendirme ise Tiirk
lirasindaki degerlenmenin dis ticaret agigini artirici etkisini stirdiirdiigii bigiminde yapilabilir.

Calismanin odagini olusturan risk faktor endeksi ise Tiirkiye’nin dis ticaret ortaklarryla
olan ikili dis ticaretinde anlaml1 bir belirleyici olarak elde edilmistir. Partner iilkede politik risk
arttikca Tiirkiye ile partner iilke arasindaki dis ticaret hacmi azalmaktadir. Burada, politik risk
endeksinin politik riskin ters bir Ol¢iitii oldugu, yani politik risk endeksinin daha yiiksek
degerlerinin daha diisiik politik risk diizeyini ima ettigi not alinmalidir. Buna gore diisiik politik
risk potansiyeline sahip olan iilkelerin Tiirkiye ile daha fazla ticaret gerceklestirdikleri
saptanmistir. Politik riskin bileske endeksine iligkin bu sonug, Tiirkiye’nin ticaret yaptigi
bolgelerde son donemlerde meydana gelen politik karigikliklarin Tiirkiye ile bu iilkeler
arasindaki uluslararasi ticareti olumsuz etkiledigi bi¢iminde yorumlanabilir.

Bu analizin ardindan, politik riskin on iki alt bileseninin Tirkiye’nin uluslararas ticaret
hacmine etkilerinin ayr1 ayri incelendigi regresyon tahmini yapilmistir. Bu tahmin sonucuna
gore, alt bilesenlerden yalnizca yolsuzluk, i¢ ¢atisma ve kanun ve diizen bilesenleri ile etnik
catismalarin ikili dis ticaretin belirleyicilerinden oldugu sonucuna ulasilmistir. Bu bilesenler
icerisinde; i¢ ¢atisma riski, kanun ve diizen riski ile etnik ¢atisma riskinin etkisi ayn1 yondedir.
Bu ii¢ bilesende daha diisiik riskler Tiirkiye’nin uluslararas: ticaretini artirmaktadir. Ozetle,
partner tlkelerde iilke iginde catisma ve diizenle ilgili sert faktorler uluslararasi ticaret oniinde
engel teskil edebilmektedir. Ote yandan, partner iilkedeki yolsuzluk ile Tiirkiye’nin toplam
uluslararasi ticareti iligkisi ise negatiftir. Bir bagka deyisle, yolsuzlugun artmasi uluslararasi
ticareti artirmaktadir. S6z konusu bulgu, literatiirde yer alan yolsuzlugun gelismekte olan
iilkelerde biirokrasiyi azaltmada etkili oldugu ve ticareti tegvik ettigi yoniindeki argiiman ile
uyumludur.

Son zamanlarda toplumlarin kiiresellesme siirecinin de etkisiyle birbirleriyle daha
yakindan iligkili olduklari bilinmektedir. Kiiresellesme siirecinin ticaret yoniinden belirgin
nitelikleri arasinda uluslararasi isletmelerin sinir 6tesi yatirimlar ve {ilkeler arasinda uluslararasi
ticaretin artmasi ve bu dis ticaretin artis egiliminde olmas1 gibi faktorler sayilabilir. Bu faktorler
ise cogunlukla iilkelerdeki politik risk diizeyiyle yakindan iligkidir. Politik risk diizeyinin diisiik
olmasi ticaret igin gerekli kosul olarak diisiiniilebilir. Bununla birlikte Tiirkiye’nin uluslararasi
ticareti i¢in politik risk bilesenlerinden sert gili¢lerin etkili oldugu iddia edilebilir. Bu ¢alismanin

764



Ekonomi, Politika & Finans Aragtirmalar1 Dergisi, 2023, 8(4): 749-771
Journal of Research in Economics, Politics & Finance, 2023, 8(4): 749-771

da destekledigi bulgular gostermektedir, baris, giivenlik ortami ve istikrar uluslararas ticareti
artiran unsurlardir. Bunlarin yani sira yolsuzluk diizeyinin uluslararasi ticaret iizerindeki olumlu
etkisi, ticaret oniindeki biirokratik engellerin halen bir bariyer iglevi gordiigiinii belirtmektedir.
Ticaret hacminin genisletilmesi i¢in izlenebilecek yollardan bir tanesi de ticaret alanindaki
biirokrasinin azaltilmasi olarak ele alinmaktadir.

Arastirma ve Yayn Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢alismada aragtirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram Beyani
Yazarlar makaleye esit oranda katki saglamis olduklarini beyan eder.

Arastirmacilarin Cikar Catismasi Beyani
Bu calismada herhangi bir potansiyel ¢ikar ¢atismasi bulunmamaktadir.
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A GRAVITY MODEL EXTENSION WITH POLITICAL RISK: AN
APPLICATION OF TURKIYE

EXTENDED SUMMARY

The Aim of the Study

This study analyzes the impact of political risk of Tiirkiye's trading partners on Tiirkiye's
foreign trade is estimated using an extended panel gravity model. For this purpose, bilateral
foreign trade data between Tiirkiye and 45 trading partners for the period 2003-2017 are used.
Turkey's total bilateral foreign trade is explained by Tirkiye's and partner countries' real gross
domestic product per capita, real exchange rate, distance, common border, European Union
membership and risk factor index. In addition, the effects of the twelve components of political
risk are analyzed separately. This study aims to contribute to the literature by analyzing the
effects of all 12 components of political risk together with the political risk index. In line with
the purpose and contribution of the study, two developments increase the importance of the
issue. First, the share of Middle East and North Africa (MENA) countries in Tiirkiye's foreign
trade composition has gradually increased in recent decades. For instance, the share of MENA
countries in Tirkiye's total foreign trade volume increased from 11.21% in 2003 to 15.78% in
2017. The second is the instability in Tiirkiye's foreign trade partners in recent years. The 2010
Arab Spring and the ongoing instability and risk environment in MENA countries are
compounded by the conflicts and instability in the nearby geography.

Methodology

In this study, the extended gravity model to analyze the impact of political risk on foreign
trade between Tiirkiye and its 45 major trading partners is constructed as follows. Country risk
premia calculated by the ICRG are widely used in risk studies. The ICRG is part of the PRS
group and consists of 22 components in 3 main risk categories (political risk, financial risk and
economic risk). In the empirical analysis of the current study, the existence of correlation among
the units is analyzed with the CD test developed by Pesaran (2004). It shows that there is
dependence between cross-sectional units for all variables. At this stage of the study, panel unit
root tests were conducted to analyze the stationarity of the variables. In the study, the
stationarity of the series was determined by horizontal cross-section dependence and unit root
tests and the series with unit roots were made stationary by taking their first differences. After
this transformation, the "Arellano and Bond Generalized Moments Estimator" (1991) and the
"Arellano and Bover/ Blundell and Bond System Generalized Moments™ Estimator, which are
frequently used in the dynamic panel literature, are used to analyze the determinants of trade
between Tiirkiye and its 45 trading partners using stationary series.

Findings

Results show that the coefficient signs of income variables representing the real gross
domestic product per capita of Tiirkiye and partner countries are positive and statistically
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significant at the 1% level. The coefficient of the risk factor index is positive and significant risk
factor index variable is found to be statistically significant and it is concluded that this variable
is an important determinant of Tiirkiye's foreign trade. Since it is known that a one-unit increase
in the risk factor index means a decrease in the risk potential, it is clear that partner countries
with low risk potential trade more with Turkey, leading to a 13% and 8% increase in Tiirkiye's
foreign trade. In sum, the GDP per capita of partner countries and the risk factor index are found
to be among the important determinants of Tiirkiye's bilateral foreign trade and these variables
are found to encourage Tiirkiye's trade flows. The real exchange rate and the common border
are found to have no significant effects on Tiirkiye's foreign trade. After interpreting the
coefficients of all the variables in the model, it will be necessary to take a closer look at the
important components of political risk and interpret the relevant components as well.

Conclusion

Internal conflict, law and order and ethnic tensions components are the determinants of
Tirkiye's foreign trade. The coefficients of all three components are positive and statistically
significant. A general interpretation of results reveals that government stability, investment
profile, foreign conflict, the role of the military in politics, religious tensions, democratic
accountability and finally bureaucracy quality have no effect on Tiirkiye's foreign trade. On the
other hand, the corruption component appears to be a deterrent to foreign trade. Since having
low political risk potential is a factor that increases foreign trade, countries with high levels of
political risk need to improve the quality of their institutions, run stable programs and be more
responsive to their people in order to realize more trade.
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Oz

Tiirkiye bulundugu cografi konum itibariyle deprem kusagi lizerinde yer almakta olup tarih
boyunca biiyiik depremlere sahne olmustur. Bu depremler ¢ok sayida can kaybina yol
acmakla birlikte ekonomik agidan da biiylik zararlara sebep olmustur. 2023 yilinin Subat
ayinda Kahramanmaras ve Hatay merkezli sirasiyla Mw7.7, Mw7,6 ve Mwo6.4
biiytikliigiinde depremler yasanmistir. Bu depremlerde 50 binin {izerinde insan yasamini
kaybetmis ve 100 binin iizerinde insan ise yaralanmustir. Deprem, 11 ilde (Adana,
Adiyaman, Diyarbakir, Eldzig, Gaziantep, Hatay, Kahramanmaras, Kilis, Malatya,
Osmaniye ve Sanliurfa) biiylik yikimlara neden olmustur. Calismanin amact depremden
sonra gayrimenkul sektoriinde yatirim davranmiglarindaki farkliliklari tespit etmektir. Bu
amagla Tiirkiye genelinde bir anket ¢aligmasi uygulanmistir. Caligmanin ampirik bulgularina
gbre deprem Oncesi ve sonrast gayrimenkul yatirim davranislar1 arasinda 6nemli farkliliklar
tespit edilmistir. Katilimcilarin deprem sonrasinda yatirim yaparken binanin lokasyonu, i¢ ve
dis tasarimi, fiyat1 gibi faktorlerden ziyade deprem yonetmeligine uygun yapilip yapilmadigi
gibi faktorleri dikkate aldig1r gdzlemlenmistir. Ayrica katilimcilarin deprem sonrasinda ¢ok
katli yapilar yerine miistakil veya az katli yapilari tercih ettikleri tespit edilmistir.

Abstract

Turkiye is located in the earthquake zone due to its geographical location and has withessed
major earthquakes throughout history. These earthquakes caused many deaths and also
caused great economic losses. In February 2023, Mw7.7, Mw7.6, and Mw6.4 earthquakes
occurred centered in Kahramanmaras and Hatay, respectively. More than 50 thousand
people lost their lives and more than 100 thousand people were injured in these earthquakes.
The earthquake caused great destruction in 11 provinces (Adana, Adiyaman, Diyarbakir,
Elazig, Gaziantep, Hatay, Kahramanmaras, Kilis, Malatya, Osmaniye and Sanliurfa). The
study aims to identify differences in investment behavior in the real estate sector after the
earthquake. For this purpose, a survey was conducted throughout Tiirkiye. According to the
empirical findings of the study, significant differences were detected between real estate
investment behaviors before and after the earthquake. It was observed that the participants
took into account factors such as whether the building was built in accordance with
earthquake regulations rather than factors such as location, interior and exterior design, and
price, when making investments after the earthquake. It was also determined that the
participants preferred detached or low-rise buildings instead of multi-storey buildings after
the earthquake.
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1. Giris

Afet, Arapca kokenli “afet” kelimesinden gelmekte olup Tiirk Dil Kurumu’nun (TDK:
2023) tanimlamasina gore “cesitli doga olaylariin sebep oldugu yikim,” anlamina gelmektedir.
Literatiirde daha genis tanimlara rastlamak miimkiindiir. Levitt (1997) afet kavramini, daha ¢ok
biiyiik kitleleri etkileyen olaylar silsilesi olarak yorumlamaktadir. Neden oldugu yikimdan 6liim
ve/veya yaralanmalarin meydana geldigi ve biiyiik Olgiide fiziksel hasara yol agan deprem,
kasirga, ugak kazasi, patlama ve bombalama gibi olaylarin anlagilmasi gerektigini ifade etmistir.
Bu goriise benzer olarak Ergilinay (2009) afetin bir olaym kendisi olmadigini, neden oldugu
sonuglarla ifade edilmesi gerektigini anlatan bir tanimlama yapnustir. Buna gore “Insanlar icin
fiziksel, ekonomik, sosyal ve cevresel kayiplar doguran, normal yasami ve insan faaliyetlerini
durdurarak veya kesintiye ugratarak topluluklan etkileyen ve etkilenen toplulugun kendi imkan
ve kaynaklarmi kullanarak iistesinden gelemeyecegi, dogal, teknolojik veya insan kokenli
olaylarin sonuglarina afet denilmektedir”. Yine buna benzer bir tanimi Giilkan vd. (2003)
yaptiklari ¢aligmalarinda da gérmek miimkiindiir. Bir bagka tanima gore afet bir toplumun tek
basina miidahale edemeyecegi biiyiikliikte ve sonucunda 6liim ve yaralanmalarla birlikte fiziksel
hasar veya ¢evresel hasarin meydana geldigi olaydir (Lindell vd., 2006).

Afetleri, meydana gelis hizlarina ve kdkenlerine, gore iki ana gruba ayirmak miimkiindiir.
Meydana gelis hizlarina gore afetler, ani gelisen ve yavas gelisen, afetler olarak iki gruba
ayrilabilir. Ani gelisen afetlere 6rnek olarak; depremler, ani seller ve ¢amur akmalari, ¢1§ ve
kaya diismeleri, volkanik patlamalar, niikleer veya kimyasal kazalar, firtina ve tayfunlar
sayilabilir. Bu tiir afetlerde genellikle 6nceden tahmin, erken uyari, tahliye imkani olmadigi
veya c¢ok smirli oldugu icin, toplumun afet olaylarina karsi dnceden alabildigi koruyucu ve
onleyici Onlemler yetersiz ise, biiylik can ve mal kayiplar ile sosyal, ekonomik, ¢evresel ve
psikolojik kayiplar da biiylik olmaktadir. Yavas gelisen afetlere ise; kiiresel iklim degisimi,
kuraklik ve aglik, erozyon, ¢ollesme, salgin hastaliklar 6rnek olarak verilebilir. Bu tiir afetlerin
yol agtig1 zarar ve kayiplar zaman igerisinde yavas yavas gelistikleri i¢in, koruyucu, 6nleyici ve
risk azaltici 6nlemler almak daha kolay olmaktadir (Ergtinay, 2009).

Afetler kokenlerine gore ise jeofizik, meteorolojik, teknolojik ve insan kokenli afetler
olmak iizere dort gruba ayrilir. Jeofizik kokenli afetlere depremler, heyelanlar, kaya diismeleri,
volkan patlamalari; meteorolojik kokenli afetlere seller, su baskinlari, kuraklik, firtina, kiiresel
1sinma, ¢Ollesme; teknolojik ve insan kokenli afetlere ise niikleer ve kimyasal kazalar, biiylik
yanginlar, ¢evre kirlenmeleri, teror olaylar veya savaslar 6rnek olarak gosterilebilir.

Bilindigi iizere afetlerin en yikici etkiye sahip tiirlerinden birisi depremlerdir. Yeryliziinde
yasanan biiyiikk depremler ge¢misten giiniimiize biiyiik Ol¢lide can ve mal kaybina neden
olmakta ve arkasindan yasanan kitlik ve salgin hastaliklar nedeniyle insan topluluklarinin
yasamini olumsuz yonde etkilemektedir. Diinyada yakin tarihimizde yasanmis ve yikici etkiye
sahip depremler Sekil 1°de gosterilmistir.
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Sekil 1. Diinya Tarihindeki Biiyiik Depremler
Kaynak: Anadolu Ajans1 (2023).

Depremler biitiin diinyada oldugu gibi Tiirkiye’de fiziksel, sosyal ve ekonomik yikici
sonuclara yol agmustir. Tiirkiye, bulundugu cografya itibariyle tarih boyunca biiyiik depremlerin
meydana geldigi yiiksek sismik ve aktif Anadolu fay hatti {izerinde bulunmaktadir. 1900
yilindan giinlimiize kadar 7 siddetinin tizerinde 20 depremin yasanmis olmasi iilkemizi diinyada
depremden zarar goren iilkeler arasinda en iist basamaklara tagimaktadir. Tiirkiye’de 1900-2023
yillar1 arasinda can kaybina veya hasara neden olan toplam 269 deprem meydana gelmistir. Can
kayb1 ve agir hasar bakimindan yasanan en biiyiik depremler sirasiyla 2023 Kahramanmarasg,
1939 Erzincan ve 1999 Gélciik merkezli Marmara depremleridir (SBB, 2023).

Sekil 1°den de gorildiigi tizere 2023 yilmin subat ayinda yasanilan
Kahramanmarag/Tiirkiye depreminde oldugu gibi, Diinya yakin tarihinde birkag saat arayla ayni
bolgede yasanmus iki biiyiik deprem bulunmamaktadir. Bu 6zelligi ile Kahramanmaras depremi
yakin tarih igerisinde bir ilk olma 6zelligine sahiptir.

Dogal afetler, afetin biiyiikliigii ve bolgenin ekonomik yapisina gore iilkelerin biiyiime ve
kalkinma potansiyelini olumsuz yonde etkilemektedir. Deprem, tsunami, sel ve yangin gibi
yikict etkileri olan dogal afetlere iliskin yapilan ekonomik c¢alismalar farklilik gdsterse de
afetlerin yol actig1 can, mal, listyap1 ve altyapi kayiplar sebepleriyle ekonomilerin firetim,
hizmetler ve istihdam yapisinin kisa, orta ve uzun vadede zarar gordiigiinii ortaya koymaktadir.
(Hallegatte, vd. 2022; Oziidogru, 2023).

Bilindigi iizere 6 Subat 2023 tarihinde Kahramanmaras'in Pazarcik ilgesinde Mw7.7 ve
Elbistan ilgesinde Mw?7.6 biiyiikliigiinde meydana gelen deprem 11 ilde (Adana, Adiyaman,
Diyarbakir, Elazig, Gaziantep, Hatay, Kahramanmaras, Kilis, Malatya, Osmaniye ve Sanliurfa)
bliyiik bir yikima neden olmustur. Hatay'da ise 20 Subat'ta meydana gelen Mw6.4
biiyiikliigiindeki deprem de dahil olmak iizere binlerce art¢1 sarsinti yikimi daha da artirmigtir.
Baz1 goriislere gore Cumhuriyet tarihinin en biiyiilk dogal afeti veya felaketi olarak
nitelendirilebilecek bu depremlerde 50 binin iizerinde can kaybi1 ve 100 binden fazla yaral
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sayist ile ¢ok agir sayilabilecek bir bilango ile karsilagilmigtir. Ayrica depremlerde 105 binden
fazla binanin hasar aldig1 ve bu felaketin ekonomiye maliyetinin kimi aragtirmalara gére 70
milyar dolar (Sen, 2023), kimi arastirmalara gore 103 milyar dolar (SBB, 2023) kimi
arastirmalara gore ise 150 milyar dolar (Oziidogru, 2023) olacagi tahmin edilmektedir
(Habertiirk, 2023; Oziidogru, 2023; SBB, 2023; Sen, 2023).

Depremden etkilenen illerin demografik 6zelliklerine ait bazi bilgiler asagidaki gibi
derlenmistir (Habertiirk, 2023; Ozﬁdogru, 2023; SBB, 2023; Sen, 2023);

- 2022 yili itibariyle 11 ilin toplam niifusu 14.013.196 kisidir.

- 11 ilin toplam niifusu iilke niifusunun yiizde 16,4 line tekabiil etmektedir.

- Bu niifusun Yiizde 96,7’si (13.553.283 kisi) il ve ilge merkezlerinde ikamet etmekte
olup, kalan yiizde 3,371 (459.913 kisi) belde ve kdylerde yasamini siirdiirmektedir.

- Deprem bolgesinde ikamet eden gé¢men niifus 1.738.035 kisidir.

- 2021 yil verilerine gore deprem bolgesinde 3,8 milyon kisi istihdam edilmekte olup
tilke istihdaminin yiizde 13,3 iine tekabiil etmektedir.

- Calisanlarin 2,3 milyonu kayith, 1,5 milyonu ise kayit dist olarak istihdam
edilmektedir. Bu anlamda deprem boélgesinde istihdamin kayit disilik oraninin yiizde
39’a tekabiil ettigi goriilmektedir.

Bolgedeki fiziksel iist ve altyapiya ait baz1 veriler ise su sekilde siralanabilir.

- Deprem bolgesindeki toplam bina sayis1 yaklasik 2,6 milyondur.

- Bu binalarin yaklasik ylizde 90’1 mesken, yiizde 6’s1 isyeri ve yilizde 3’ kamu
binalaridir.

- Depremden etkilenen konut sayisi 5,6 milyondur. Bu sayr Tirkiye toplam konut
stokunun yaklasik yiizde14’tine tekabiil etmektedir.

Deprem bolgesindeki ekonomik yapiya dair bilgiler agagidaki gibi 6zetlenebilir.

- Agrliklt tiretim alanlari, hizmet, sanayi ve tarim sektorleridir.

- Depremden etkilenen illerin 2021 yilinda Gayri Safi Yurt I¢i Hasiladan (GSYIH)
aldig1 pay yiizde 9,8’tir. Bir baska ifadeyle bu bolgenin GSYIH’ye katkis1 yaklasik 79
milyar dolardir.

- Deprem bolgesinin kisi basina diisen milli geliri ortalama 5.924 dolar olup bu haliyle
Tiirkiye ortalamasinin altinda oldugu goriilmektedir.

Cesitli arastirmalara gore, depremin yaklasik 100 milyar dolar ekonomik kayba neden
olacagi tahmin edilmektedir. Caligmanin amaci bu ekonomik kayiplardan ziyade, depremin
gayrimenkul yatirim davraniglari tizerindeki etkilerini ve/veya farkliliklarini ortaya koymaktir.
Bu amagla anket yontemi uygulanmig olup yatirimer veya potansiyel yatirimer davranisi hem
davranigsal finans hem de pazarlama bilimleri dikkate alinarak multidisipliner bir ¢alisma ortaya
koyulmaya ¢alisilmistir. Calismada ana kiitle Tiirkiye’de yasayan potansiyel gayrimenkul
yatirimcisi ve/veya yatirim yapma arzusunda olan kisilerdir.

Calisma 2023 yilinda Kahramanmaras ve Hatay illerinde yasanan depremlerin
gayrimenkul yatinm davraniglarina etkisini ortaya koymaya c¢aligmaktadir. Calismada
katilimcilari deprem farkindaligi konusunda bilinglenip bilinglenmedikleri de sorulan sorularla
gozlemlenmeye ¢alismistir. Elbetteki boyle biiylik bir deprem sonrasinda deprem
farkindaliginin olusmasi beklenen ve arzu edilen bir sonugtur. Ayrica kisa vadede olsa
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yatirimeilarin gayrimenkul yatirimlarindan diger yatinm araglarina dogru bir kayma olmasi
beklenmektedir. Benzer sekilde depremde hasar goren binalarin fazlahigi dolayisiyla
gayrimenkul arzinda yasanan azalisin gayrimenkul fiyatlarinda artiga neden olmasi beklense de,
yatirimeinin bu duruma olan tepkisinin 6l¢iilmesi 6nem arz etmektedir. Bu konuda, 2023 yilinda
Kahramanmaras ve Hatay illerinde yasanan depremler ile ilgili bir calismaya rastlanilmamig
olmasi, bu ¢aligmanin yapilmasinin ana motivasyon kaynagini olusturmaktadir. Bununla birlikte
2023 depremini finans ve pazarlama boyutuyla ele alan multidisipliner bir ¢alisma hedeflenmis
olmas ve ilk ¢aligmalardan olmasi bakimindan literatiire katki saglayacagi diisiiniilmektedir.

Calismada anket yontemi uygulanmis olup anketler, Tiirkiye’nin yedi bdlgesinden 41 il
secilerek 471 katilimciya Google Formlar ve yiiz yiize anket yontemi araciligl ile ulagilmistir.
Anketler 2023 yili Subat ile Nisan aylar1 arasinda gerceklestirilmistir. Katilimcilara, segilen
illerdeki gayrimenkul yatirrm danismanlarinin 6zellikle portfdylerinde yer alan miisterilerine
yonlendirmeleri ile ulagilmaya ¢aligilmistir.

Calisma bes bolimden olusmaktadir. Girig boliimiinii takip eden ikinci boliimde
alanyazin taramasina yer verilmis, tiglincii boliimde ¢alismada kullanilan veri seti ve metodoloji
hakkinda bilgi verilmig, dordiincii boélimde analizlerden elde edilen bulgular ve
degerlendirmeler sunulmus, besinci boliimde ise elde edilen sonuglar ve ampirik bulgular
1s1ginda ¢esitli 6nerilerde bulunulmustur.

2. Alanyazin Taramasi

Literatlirde finans ve pazarlama bilimleri agisindan gayrimenkul yatirim davranislarini
analiz etmeye yonelik ¢alismalarin olmadig1 gézlemlenmistir, ayrica deprem 6ncesi ve deprem
sonrast gayrimenkul yatirimci davranislarimin karsilastirildigi ilk calisma olmasi agisindan
literatlire katki sunmasi hedeflenmektedir. Yapilan g¢aligmalar daha ¢ok deprem sonrasi
gayrimenkul sirketlerinin hisse senedi getirileri iizerinde yogunlagsmaktadir. Bu anlamda yapilan
yerli ve yabanci ¢aligmalardan bazilart asagida sunulmustur.

Calismalarinda Shelor ve digerleri (1990), 17 Ekim 1989 yilinda Amerika Birlesik
Devletleri’nin (ABD) California eyaletinde gerceklesen depremin gayrimenkul sektdriinde yer
alan isletmelerin hisse senedi degerleri tlizerindeki etkisinin arastirmiglardir. Ampirik bulgular
depremin San Francisco bolgesinde faaliyet gosteren firmalar tizerinde hisse senedi getirilerine
istatistiksel olarak negatif anlamli yonde etkisi oldugunu ve piyasaya yeni onemli bilgiler
aktardigini ortaya koymaktadir. Ayrica California eyaletinin diger bolgelerinde faaliyet gosteren
firmalarin hisse senedi degerlerinin depremden etkilenmedigini tespit etmistir.

Bernknopf ve digerleri (1990) calismalarinda, 1974 Afet Yardim Yasasi tarafindan
verilen yetki kapsaminda U.S. Geological Survey tarafindan Mammoth/California bolgesi igin
yayinlanan deprem ve volkan tehlikesi uyarilarinin yatirim, rekreasyon ve risk algisi lizerindeki
etkisini O0lgmeyi amacglamislardir. Calisma sonucunda yatirimlarin etkilenmesine ragmen
rekreasyon ziyaretlerinin etkilenmedigi tespit edilmistir. Bu baglamda gayrimenkullerin piyasa
degerinde belirgin bir kaybin oldugu ve miilk sahipleri icin risk algisinin degistigi iddia
edilmistir. Ayrica tehlike uyarilarinin zaman igerisinde iletilmesinin, bir politika araci olarak
tehlike bildirimlerini gelistirecegini ve bu sayede gereksiz piyasa tedirginliklerini ortadan
kaldiracagi ifade edilmistir.
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Japonya’nin tarihte bilinen en gii¢lii depremi 11 Mart 2011 tarihinde merkez {lissii Tohoku
bolgesinde gerceklesmis ve ardindan tsunamiler gorilmiistir. Hood ve digerleri (2013) bu
felaketin ardindan bireysel ve yabanci yatinmcilarin ticari davramiglarinin ne yonde
etkilendiklerini arastirmislardir. Bireysel yatirimcilardan tipik olarak zit ticari davranislar
beklediklerini; Nikkei borsasinda yasanan keskin diisiisler nedeniyle pozitif net alimlar olmasi
gerektigini ifade etikleri caligmalarinda, bireysel yatirimcilarin bunun aksine alimlardan daha
cok satig yaptiklarint gézlemlemislerdir. Yabanci yatirimcilarin ise bu tiir olaylar karsisinda
pozitif yonlii yaklasimlar sergilemelerinin beklendiginin belirtildigi ¢alismada bu yatirimcilarin
depremden sonraki haftada ticari faaliyetlerini ve hisse senedi alimlarimi artirdiklarini ortaya
koymuslardir. Bu tiirden net alimlarin Japon hisse senedi piyasalarinin istikrara kavusmasina
katki sagladigini ifade etmislerdir.

Sismik riskleri ticari gayrimenkul yatirimcisinin bakis acisindan ele aldiklar
calismalarinda Porter vd. (2004), piyasa riski ve sismik risk dikkate alinarak bir yatirim firsati
i¢in belirsiz net varlik degerini (NAV) tahmin etmeye c¢alismislardir. Modelde sismik risk igin
montaj tabanli giivenlik acig1 (ABV) adi verilen performansa dayali bir deprem miihendisligi
metodolojisi, piyasa riski i¢in ise ABD’deki yatirnm getirisi oynakligina iligkin kanitlar
kullanilmistir. Arastirma sonucunda NAV’daki belirsizligin yatirimcilarin risk tolerans: ile
karsilastirildiginda 6nemli oldugu, bunun sonucunda yatirim karari i¢in NAV yerine kesinlik
esdegerinin (CE) optimize edildigi bir karar analizi yaklasiminin benimsenmesi gerektigini
iddia etmislerdir. Ayrica calismada piyasa degerindeki belirsizligin, deprem onarim
maliyetlerindeki belirsizligi biiyiik 6lgiide astig1 tespit edilmistir.

Deng vd. (2015) yaptiklar1 ¢aligmalarinda olasi bir dogal afet durumunda iist katlarda
yasamanin bir korkuya neden olup olmadigim1 ve bunun olasi sonuglarini arastirmislardir.
Aragtirmay1 2008 yilinda Cin’in Wenchuan sehrinde yasanan depremi dikkate alarak analiz
etmislerdir. Bulgular algak ve yiiksek katli birimlerin, 6zellikle birinci ve ikinci katta yer alan
birimlerin goreli fiyatlarinin depremden birkag ay sonra énemli 6l¢iide arttigini ve sonrasindan
sarsintidan onceki seviyelerine geriledigini gostermektedir. Yazarlar fiyatlardaki bu gorece ve
gecici artisin deprem sonrasinda tetiklenen ve zamana igerisinde giderek dagilan iist katlarda
yasam korkusunun daha yiiksek risk algisi ve korkusu ile uyumlu oldugunu ifade etmisglerdir.

Shi ve Naylor (2023) yaptiklar1 ¢aligmalarinda olasi bir depremin hane halkinin yerlesim
yerleriyle iliskili sismik risklere iliskin algis1 tizerindeki etkisini ve sonugta bu algi
degisikliginin gayrimenkul fiyatlar1 {lizerinde yarattigi etkiyi analiz etmislerdir. Yeniz
Zelanda’da 2010/2011 yillarinda Canterbury bolgesinde yasanan deprem ele alinarak yapilan
calismada bilgisel engellerin hanelerin depremden once deprem riskini hafife almalarina ve
depremden sonra asir1 tepki vermelerine neden olabilecegi sonucuna varilmistir.

Tiirkiye’de yapilan galismalarin daha ¢ok depremin iilke ekonomisine olana etkileri ve
politika 6nerileri tizerinde yogunlastigi goriilmektedir. Yapilan bu ¢alismalara ait baz1 6rnekler
asagida sunulmustur.

Tetik ve Oner (2023), 6 Subat 2023 tarihinde Kahramanmaras’ta meydana gelen
depremin deprem bolgesinde faaliyet gdsteren KOBI’ler iizerindeki olasi ekonomik ve finansal
etkileri iizerinde durmuslardir. Calisma sonucunda bolgede yer alan KOBI’lere ait binalarin
biiyiik 6l¢tide yikildigr veya agir hasar aldiklari, faaliyetlerini yiiriitmekte giigliikler yasadiklar
ve normal hayata doniis siireglerinin uzun olacagmi ifade etmislerdir. Ayrica KOBI’lerin
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faaliyetlerini devam ettirebilmeleri i¢in basta KOSGEB olmak flizere ¢esitli kamu kurum ve
kuruluslar1 tarafindan destek, hibe, danismanlik gibi hususlari iceren bir dizi Oneride
bulunmuglardir. Yine Tetik ve Albulut (2023), depremin yol actig1 sonuglar1 ihracat agisindan
ele almis ve cesitli politika yapicilara ihracata olacak olumsuz etkisini minimize edecek
onerilerde bulunmuslardir. Depremin etkilerini ayn1 kitabin diger ¢alismalarinda Kanat ve Tetik
(2023) Borsa Istanbul, Doker ve Yigit (2023) siirdiiriilebilir kalkinma, Yigit (2023) davranissal
iktisat, Onal ve Bedir (2023), rekreasyon hizmetleri ve Bodur (2023) ise konut {iretimi agisindan
ele alarak degerlendirmisler ve ¢esitli onerilerde bulunmuslardir.

Kahramanmaras depremi hakkinda bir diger giincel ¢alismasinda Sen (2023) depremin
ekonomiye olan mali etkilerini ortaya koymaya calismistir. Yazar, Kahramanmaras depreminin
maliyetinin yaklasik 70 milyar dolar civarinda olacagi, s6z konusu maliyetin énemli bir
kisminin kamu tarafindan karsilanacagi ve bu durumun makroekonomik gostergeler iizerinde
olumsuz etkiler meydan getirecegi iddiasinda bulunmustur.

Bir bagka giincel caligmasinda Oziidogru (2023) yine Kahramanmaras depreminin
ekonomiye olan etkisini aragtirmistir. Depremin sonucunda ortaya ¢ikan olumsuzluklari ortadan
kaldirmak adina bir dizi 6neride bulunmustur. Yazar, b6lgenin yeniden ingasinin ve deprem
riski yiiksek olan Tiirkiye’deki tiim bolgelerin sehir planlamasinin yeniden diislintilmesi
gerektigini ifade etmistir. Ayrica yazar, riskli bolgelere verilecek ingaat kat izni sayisinin yani
sira kullanilmasi1 gereken malzemelerin, merkezi ve yerel yonetim yetkilileri, bilim insanlar1 ve
sektor temsilcilerinin yer aldigi kurullarca belirlenmesi ve denetim mekanizmalarinin iyi
calismasi gerektigi tavsiyesinde bulunmustur.

Hamurcu (2022), 30 Ekim 2020 yilinda Izmir’de meydana gelen depremin sigortacilik
sektoriindeki firmalarin hisse senetleri tizerindeki etkisini arastirmay1 amagladigi ¢aligmasinda,
sigortacilik sektorii kiimiilatif getirilerinin 15, 30, 45 ve 60 giinliik donemler igin negatif etkiye
sahip oldugunu ortaya koymustur. Yazar, hisse senetlerinin getirirlerinde meydana gelen
diisiisiin yatirnmeilarin riskten kag¢inma, kayiptan kaginma ve belirsizlikten kaginma gibi
davranigsal finans egilimlerinden kaynaklandigini ifade etmistir.

3. Veri Seti ve Metodoloji

Calismanin amact 2023 yilinda Kahramanmaras ve Hatay illerinde yasanan depremlerin
gayrimenkul yatirnm davraniglarina etkisini ortaya koymaktir. Calismada anket ydntemi
uygulanmig olup ankette yer alan ifadeler yazarlar tarafindan olusturulmus ve Tiirkiye’nin 41
ilinden 471 katilmciya Google Formlar ve yiiz ylize anket yontemi araciligiyla ulasilmistir.
Anketler 2023 yili Subat ile Nisan aylar1 arasinda gergeklestirilmistir. Arastirma potansiyel
yatirimcilar ve/veya yatirim yapma arzusunda bulunanlar iizerinde uygulanmistir. Katilimcilara,
secilen illerdeki gayrimenkul yatinm damismanlarinin Ozellikle portfoylerinde yer alan
miisterilerine yonlendirmeleri ile ulasilmistir. Katilimcilarin ana kiitle sayisi net olarak
bilinmediginden % 95 giiven aralifinda 6rneklem icin 471 kisinin katilimi yeterli gortilmiistiir
(idil, 1989). Uygulanan anketin gorece uzunlugu, ulasilan katilimcilarin anketi doldurmaya ikna
edilmesi siirecini dogurmus olup bu durum ¢alismanin kisitini meydana getirmektedir.

Bu ¢alismada anket yoOnetiminin uygulanabilmesi i¢in etik kuruldan onay alinmasi
gerekmektedir. Bu dogrultuda Atatiirk Universitesi Sosyal ve Beseri Bilimler Etik Kurulu

778



M.I1. Cubukcu, F. Cubukcu, A.C. Doker, U. Giilhan & Y. Giilhan “2023 Kahramanmaras ve Hatay
Depremlerinin Gayrimenkul Yatirim Davranislaria Etkisi”

Bagkanligindan 14.04.2023 tarih, 7 nolu oturum, 117 nolu karar ve E.88656144-000-
2300125115 sayr numarasi ile gereken izin alinmis olup, bu ¢alismada arastirma ve yayin
etigine uyulmustur.

Bu ¢alismada elde edilen verilerin giivenilirligini 6lgmek amaciyla Likert tipi 6lgeklerde
stk kullanilan Cronbach Alpha Testi yapilmis ve sonuglar Tablo 1’de sunulmustur. Bu testin
giivenilirlik diizeylerine iliskin 6lglitler su sekildedir (Carmines ve Zeller, 1982).

0 < a < 0.40 ise giivenilir degil
0.40 < 0. < 0.60 ise diisiik glivenilirlikte
0.61 <a <0.80 ise orta seviyede giivenirlikte

0.80 < a < 1.00 ise yiiksek giivenilirlikte oldugunu gostermektedir.

Tablo 1. Arastirmanin Giivenilirlik Analizi
Giivenilirlik Istatistikleri

Cronbach's Alpha Standart Alpha Degeri Madde Sayisi

0,661 0,694 13

Yapilan testte 13 maddeden olusan anketin Cronbach's Alpha katsayisinin
giivenilirliginin  %66,1 oldugu sonucu elde edilmistir. Yani elde edilen bulgulara gore
arastirmanin Olgek giivenilirligi orta seviyededir. Calismaya iligskin analizler yapilmadan once
calismanin normallik testi incelenmigtir. Normallik testinde p<0.05 ¢iktigindan verilerin normal
dagilmadigi belirlenmis ve ¢alismada Non-Parametrik testler uygulanmustir.

4. Bulgular

Calismadan elde edilen bulgular, Demografik Bulgular, Frekanks Analizi ile Elde Edilen
Bulgular ve Wilcoxon Isaretli Siralar Testi ile Elde Edilen Bulgular olmak iizere 3 baslik altinda
toplanmustir.

4.1. Demografik Bulgular

Katilimeilarin - demografik ozelliklerine iliskin veriler Tablo 2’de goriilmektedir.
Katilimcilarin cinsiyetine gore frekans dagilimi incelendiginde kadin katilimcilarin, toplam
katilimc1  grubunun %48,2°sini  olusturdugu goriilmektedir. Erkek katilimcilar ise toplam
katilimeilarin %51,8’ini olusturmaktadir.

Katilmcilarin yas grubuna gore frekans dagilimi incelendiginde, 18-24 yas grubu
araligindaki katilmcilarin  toplam  katilimer  sayisinin - %17,4’linli  meydana  getirdigi
goriilmektedir. Bunun yami sira yas araligit 25-30 olan katilimcilarin, toplam katilimeilarin
%8,1’1ni, 31-40 yas araligindaki katilimcilarin %31,4’lind, 41-50 yas araligindaki katilimcilarin
%25, 7’sini ve 51-60 yas araligindaki katilimcilarin ise %17,4’tinii olugturdugu goriilmektedir.
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Tablo 2. Demografik Ozelliklere iliskin Bulgular
Frekans Yiizde Gegerli Yiizde Kiimiilatif Yiizde

Kadin 227 48,2 48,2 48,2
Cinsiyet Erkek 244 51,8 51,8 100,0
Toplam 471 100,0 100,0
18-24 82 17,4 17,4 17,4
25-30 38 8,1 8,1 25,5
Yas 31-40 148 31,4 31,4 56,9
41-50 121 25,7 25,7 82,6
51-60 82 17,4 17,4 100,0
Toplam 471 100,0 100,0
Ilkokul 4 0,8 0,8 0,8
Ortaokul 5 1,1 11 1,9
Ogrenim Durumu ITiS? . 65 138 1338 157
Universite 254 53,9 53,9 69,6
Lisansiistii 143 30,4 30,4 100,0
Total 471 100,0 100,0
Asgari Ucret 71 15,1 15,1 15,1
9.000-16.000 TL 91 19,3 19,3 34,4
16.001-25.000 TL 103 21,9 21,9 56,3
Gelir Durumu 25.001-35.000 TL 97 20,6 20,6 76,9
35.001-50.000 TL 66 14,0 14,0 90,9
50.001-75.000 TL 22 4,7 4,7 95,5
75.001 TL ve tizeri 21 4,5 4,5 100,0
Toplam 471 100,0 100,0

Katilimeilarin 6grenim durumuna goére frekans dagilimi incelendiginde, ilkokul mezunu
katilimcilarin %0,8°lik bir orana sahip oldugu goriilmektedir. Ortaokul mezunu katilimeilar,
%1,1’lik payi ile ilkokul mezunlar ile birlikte en aza paya sahip katilimcilar olarak karsimiza
¢ikmaktadir. Lise mezunu katilimeilar ise %13,8’lik bir orana sahiptir. Bununla birlikte
tiniversite ve lisansiistii katilimcilarin paylari sirasiyla %53,9 ve %30,4 olarak tespit edilmistir.
Gorildugii tizere 6grenim durumu dikkate alindiginda en yiiksek pay %53,9 ile iiniversite
mezunlarina aittir.

Gelir durumu dikkate alinarak frekans dagilimina bakildiginda, katilimcilar igerisinde en
yiiksek paym %21,9 ile 16.001-25000 TL araligindaki gelir diizeyine sahip kisilerin oldugu
goriilmektedir. Ikinci en yiiksek oran %20,6 ile 25.001-35.000 TL araligindaki gelir diizeyine
sahiptir. Bunlar1 sirasiyla %19,3 ile 9.000-16.000 TL, %15,1 ile asgari ticret, %14 ile 35.001-
50.000 TL, %4,7 ile 50.001-75.000 ve %4,5 ile 75.001 TL ve iizeri araligindaki gelir diizeyleri
takip etmektedir.

4.2. Frekans Analizi ile Elde Edilen Bulgular

Katilimcilardan deprem Oncesi ve sonrasi benzer sorular1 degerlendirmeleri istenerek
yatirrm davraniglarindaki farkliliklar Frekans Analizi ile ortaya koyulmaya calisilmistir.
Calisma, deprem sonrasinda yapilmis olup katilimcilardan benzer sorulara deprem oncesinde ve
deprem sonrasinda ne diislindiikleri ayr1 ayri sorulmustur. Buna gore elde edilen sonuglar
asagida sunulmustur.
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Calismada katilimcilarin yatirim tercihlerini 6lgmek amaciyla, deprem Oncesinde ve
sonrasinda en ¢ok hangi yatirim araclarini tercih ettikleri sorulmus ve elde edilen bulgular Tablo
3’te sunulmustur. Tablo 3’te goriildiigii lizere deprem 6ncesinde ve sonrasinda altin, potansiyel
yatirimcl veya yatirim arzusunda olan katilimcilar tarafindan en ¢ok tercih edilen yatirim
enstriimanidir. Deprem 6ncesinde katilimcilarin %34°1, yatirim araci olarak altini tercih ederken
%21’1 tercihini gayrimenkulden yana kullanmislardir. Deprem sonrasinda ise bu oranlar altin
icin %42 ve gayrimenkul icin ise %15,7 olarak goriilmektedir. Depremin yikic etkisi yatirimel
tizerinde de kendini gostermis ve gayrimenkulden kagan yatirimer basta altin olmak iizere baska
yatirim arag¢larina yonelmistir. Bilindigi {izere kriz ortamlarinda (ekonomik krizler, savas, dogal
afet vs..) yatinmcinin her zaman tercihi giivenli liman olarak gordiigii yatirim araci altin
olmustur. Deprem sonrasinda altina olan %8’lik pozitif egilim adeta bu durumun kaniti
niteligindedir.

Tablo 3. Alternatif Yatirim Ara¢larindan En Cok Tercih Edilen Enstriimanlar

Deprem Oncesi Deprem Sonrasi Fark
Yatirim Araci Frekans Yiizde Frekans Yiizde Yiizde
Altin 160 34,0 198 42,0 8
Borsa 61 13,0 57 12,1 -0,9
Diger 64 13,6 36 7,6 -5
Doviz 43 9,1 55 11,7 2,6
Faizli Mevduat 15 3,2 16 3.4 0,2
Gayrimenkul 99 21,0 74 15,7 -4,3
Kar Payli Mevduat 9 1,9 9 1,9 0
Kripto Para 13 2,8 12 2,5 -0,3
Toplam 464 98,5 457 97,0 -
Kayip veri 7 1,5 14 3,0 -
Toplam 471 100,0 471 100,0 -

Katilimcilara, deprem farkindaligim1 6lgmek amaciyla yatirim yapmayr diistindiikleri
sehrin kaginct derece deprem kusaginda yer aldigini bilip bilmedikleri sorulmus ve sonuglar
Tablo 4’te sunulmustur. Tablo 4’te de goriildiigii iizere katilimcilarin yatinm yapmay1
disiindiikleri sehrin kaginci derece deprem kusaginda olduklar1t cogunlukla bildikleri
goriilmektedir. Ancak bilinilirlik deprem 6ncesinde yaklasik olarak %57’ den deprem sonrasinda
%80’e ylikselmistir. Bu ise bir taraftan depremin yatirimer tizerinde bir bilinglenmeye sebep
oldugunu gosterirken diger taraftan yatirim tercihlerini degistirebileceginin de gostergesi olarak
yorumlanabilir.

Tablo 4. Yatirim Yapilmasi Diisiiniilen Sehrin Deprem Kusaginin Bilinme Durumu

Deprem Oncesi Deprem Sonrasi Fark
Yatirnm Araci Frekans Yiizde Frekans Yiizde Yiizde
Evet 268 56,9 375 79,6 29,1
Hayir 199 42,3 83 17,6 -24.,7
Toplam 467 99,2 458 97,2 -
Kayip Veri 4 0,8 13 2,8 -
Toplam 471 100,0 471 100,0 -
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“Deprem Oncesi ve sonrasi gayrimenkul yatirim segeneklerinden en ¢ok hangisine yatirim
yapmay1 tercih edersiniz?” sorusu ile katilimcilar iizerinde depremden kaynakli yatirim
davranigi degisikligi Olgiilmeye c¢aligilmis ve sonuglar Tablo 5°te sunulmustur. Miistakil
konutlar ister yatirim ister yasam alanmi saikiyle olsun ¢ogunlukla tercih edilen yapilardir.
Calismadan elde edilen sonuglar da bunu kanitlar niteliktedir. Miistakil konutlar hem deprem
oncesinde hem de sonrasinda katilimcilar tarafindan en ¢ok tercih edilen yapilar olmustur. Tablo
5’te yer alan bulgulara gore deprem Oncesinde yatirim yapmak isteyenler tarafindan miistakil
konutlarin tercih edilme oraninin yaklasik %36’dan deprem sonrasinda %53’e yiikseldigi
goriilmektedir. Bu tercihteki %17’lik artis depremin yaptig1 ekonomik, sosyolojik ve psikolojik
yikict etkinin yatirnm yapmak isteyenlere yansidigi ve depremde gorece daha dayanikli olan
miistakil konutlarin tercih edilmesine sebep oldugu goriilmektedir. Tablo 5’in bize gosterdigi
carpici sonuglardan bir taneside arsa ve miistakil konut disindaki tiim segeneklerin (Daire, igyeri
tarla, diger) deprem sonrasinda azalis egiliminde olmasidir. Bu sonuglarla arsa ve miistakil
konutlara olan talebin artacagi varsayildiginda bunlarin fiyatlarinda artis beklenmesi olasi
goziikmektedir. Aslinda ¢alismanin analizinin yapildig: tarih, anketin yapildig: tarihten birkag
ay sonra oldugu i¢in, emlak piyasasinda bu varsayimin gergeklestigini gérmek miimkiin
olmustur. Calismadan elde edilen bu bulgulara gore deprem sonrasinda yatirim tercihlerinde en
fazla azalisin %8,5 ile “6 kat ve lizeri binalarda gerceklestigi goriilmiistiir. Yine en fazla bes
katli binalarin tercihinde de benzer bir diisiis yasanmistir. Bu agidan bakildiginda depremin
gayrimenkul yatirim davranisi iizerinde 6nemli etkiler yaptigi ve katilimcilarin yiiksek kath
yapilardan kagarak arsa veya miistakil konutlara yoneldikleri goriilmektedir.

Tablo 5. Gayrimenkul Yatirim Seceneklerinden En Cok Yatirim Yapma Tercihi

Deprem Oncesi Deprem Sonrasi Fark
Yatirim Araci Frekans Yiizde Frekans Yiizde Yiizde
Arsa 115 24,4 124 26,3 1,9
Miistakil Konut (Tek katli,
Dubleks, Tripleks) 168 35,7 248 52,7 17,0
D.a"e (6 kat veya daha yiiksek 42 8,9 5 0.4 85
binalarda)
Daire (En fazla 5 katl binalarda) 72 15,3 34 7,2 -8,1
Isyeri 20 43 9 1,9 2,4
Tarla 18 3,8 15 3,2 -0,6
Diger 36 7,6 25 53 -2,3
Kayip Veri - - 14 3,0 -
Toplam 471 100,0 471 100 -

Tablo 6’da goriildiigii iizere katilimcilardan “Depremin gayrimenkul fiyatlarini
artiracagint diisliniiyorum” ifadesine katilanlarim toplam orani %86,9 (katiliyorum %41,2
kesinlikle katiliyorum %45,7) olarak gergeklesmistir. Bu anlamda katilimcilarin biiyiik bir
cogunlugu depremin gayrimenkul fiyatlarini artiracagini diistinmektedirler.
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Tablo 6. Depremin Gayrimenkul Fiyatlarim1 Artiracagim Diisiiniiyorum

Frekans Yiizde Ortalama  Std. Sapma

Kesinlikle katilmiyorum 13 2,8

Katilmiyorum 40 8,4

Ne katiliyorum / Ne katilmiyorum - -

Katiliyorum 194 41,2 4.2078 1.0119
Kesinlikle katiltyorum 215 45,7

Kayip Veri 9 1,9

Toplam 471 100

4.3. Wilcoxon Isaretli Siralar Testi ile Elde Edilen Bulgular

Katilimcilarin deprem oncesi-sonrasi davranig farkliliklarini ortaya koyabilmek amaciyla
bundan sonraki ifadeler ankette Likert tipi olgege uygun olarak sorulmus ve davranis
farklihklarinin  ortaya koyabilmesi icin Wilcoxon Isaretli Siralar Testi uygulanmistir.
Katilimcilardan, kendilerine verilen ifadelerden “kesinlikle katilmiyorum, katilmiyorum, ne
katiliyorum/ne katilmiyorum, katiliyorum, kesinlikle katiliyorum” segeneklerinden birinin
isaretlenmesi istenmistir. Caligmanin amacina uygun olarak hazirlanan hipotezler asagida
gibidir.

H;: Deprem Oncesi ve deprem sonrasinda gayrimenkul yatirimi i¢in, yatirrmin fiyatinin
o6nemli olmasi arasinda farklilik vardir.

H,: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin
lokasyonuna 6nem verilmesi arasinda farklilik vardir.

Hs: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin ig
tasarimi ve planina 6nem verilmesi arasinda farklilik vardir.

H,: Deprem Oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin iginde
kullanilan mobilya vs. gibi malzemelerin kalitesine 6nem verilmesi arasinda farklilik vardir.

Hs: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin zemin
etlidii ile ilgili raporlara dikkat edilmesi arasinda farklilik vardir.

Hs Deprem oOncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin deprem
yonetmeligine uygun olarak yapilip yapilmadigina 6nem verilmesi arasinda farklilik vardir.

H;: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin dig
goriiniimiine (gdrsel veya estetik olarak) dnem verilmesi arasinda farklilik vardir.

Hs: Deprem Oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken olasi bir deprem
karsisinda en az can ve mal kaybinin yasanacagi kat olmasina dikkat edilmesi arasinda farklilik
vardir.

Ho: Deprem oOncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin site
icerisinde ve sosyal yasam alanlar1 olup olmadigina 6nem verilmesi arasinda farklilik vardir.

Hio: Deprem oOncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin ¢ok
katli olmasinin yatirim kararini etkilemesi arasinda farklilik vardir.

Hii: Deprem oncesi ve deprem sonrasinda yatirim maliyeti yiliksek olsa bile miistakil
yapilarin tercih edilmesi arasinda farlilik vardir.

Hi,: Deprem oOncesi ve deprem sonrasinda yatirim yapmaya uygun gayrimenkuliin
deprem bdlgesinde olsa bile yatirim yapilacagi arasinda farklilik vardir.
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His: Deprem Oncesi ve deprem sonrasinda yatirim yapilmasi diisiiniilen gayrimenkuliin
altindan fay hatt1 gecip gegmedigine giincel fay hatti haritasindan bakilmasi arasinda farklilik
vardir.

Olusturulan hipotezleri sinamak i¢in yapilan testlerden elde edilen bulgular su sekildedir.
Tablo 7°de goriildiigii tizere, gayrimenkul yatirimi i¢in 6nemli olan yatirimin fiyatidir ifadesinde
p=0,000 ¢iktigindan deprem Oncesi ve sonrasi karsilastirmasinda istatistiksel olarak ¢ok dnemli
farklilik ortaya ¢ikmistir. Deprem oOncesi sirali ortalama 189,85 iken deprem sonrast 141,57
olarak tespit edilmistir. Bu sonuglar katilimcilarin gayrimenkul fiyatina deprem oncesinde daha
fazla 6nem atfettiklerini deprem sonrasinda ise fiyatin dneminin diistiigiinii gostermektedir.

Tablo 7. Gayrimenkul Yatir i¢in Onemli Olan Yatirnmin Fiyatidir

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 189,85 141,57
Standart Sapma 1,37350 1,50742
Z Degeri -6,048
Serbestlik Derecesi 458
P Degeri 0,000

Tablo 8’de yer alan bulgulara gore, “Deprem Oncesi/sonrasi gayrimenkul yatirimi
yaparken binanin lokasyonuna dnem veririm” ifadesinin p degeri 0,66 oldugu i¢in istatistiksel
olarak bir farklilik bulunmamaktadir. Keza Sirali Ortalamalarin deprem oOncesi ve sonrasinda
birbirine yakin degerler (122,70 ve 127,25) ¢cikmasi bunu kanitlar niteliktedir. Bir bagka ifadeyle
katilimcilar deprem Oncesi ve sonrasinda binanin lokasyonu konusunda herhangi bir davranig
degisikligi gostermemektedirler. Ancak deprem Oncesi ve sonrasi ortalamalarin sirasiyla 4,20 ve
4,25 ¢ikmis olmasi katilimcilarin hem deprem oncesi hem sonrasi binanin lokasyonuna énem
verdiklerini gostermektedir.

Tablo 8. Gayrimenkul Yatirmnm Yaparken Binanin Lokasyonuna Onem Veririm

Deprem Oncesi Deprem Sonrasi
Siral1 Ortalama 122,70 127,25
Standart Sapma 0,90019 0,81187
Z Degeri -0,440
Serbestlik Derecesi 457
P Degeri 0,660

Gayrimenkul yatirimi yaparken binanin i¢ tasarimi ifadesinin p degeri 0,037 oldugu i¢in
deprem Oncesi ve sonrasi onemli bir farklilik gozlemlenmistir (Tablo 9). Bir baska ifadeyle
deprem yatirimcilar binanin i¢ tasarimi konusunda davramis degisikligine neden oldugu
sOylenebilir. Sirali Ortalama degerlerine bakildiginda (142,84 ve 111,42) katilimcilarin
depremden sonra binanin i¢ tasarimi ve planina daha az 6nem verdikleri goriilmektedir.
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Tablo 9. Gayrimenkul Yatir Yaparken Binanimn i¢ Tasarin ve Planina Onem Veririm

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 142,84 111,42
Standart Sapma 0,86542 1,05772
Z Degeri 2,086
Serbestlik Derecesi 458
P Degeri 0,037

Tablo 10’da belirtilen ifadeye katilimeilarin verdikleri yanitlarin p degeri 0,082 olarak
tespit edilmistir. Bu ise bize istatistiksel olarak katilimcilarin deprem Oncesi ve sonrasinda
herhangi bir davranis degisikligi icerisinde olmadiklarini gostermektedir. Bir baska ifadeyle
binada kullanilan mobilya vs. gibi malzemelerin yatirimcilar iizerinde deprem oncesi ve
sonrasinda herhangi bir farklilik yaratmadigini sdylemek miimkiindiir.

Tablo 10. Gayrimenkul Yatirnn Yaparken Binamin I¢inde Kullamlan Mobilya vs. Gibi
Malzemelerin Kalitesine Onem Veririm

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 152,61 129,57
Standart Sapma 0,9698 1,12322
Z Degeri -1,741
Serbestlik Derecesi 458
P Degeri 0,082

Tablo 11°de yer alan “Deprem 6ncesi gayrimenkul yatirimi yaparken binanin zemin etiidii
ile ilgili raporlarina dikkat ederim” ifadesinde p degeri 0,000 ¢iktig1 i¢in deprem Once ve sonrast
davraniglarda ¢ok Snemli bir farklilik tespit edilmistir. Farkliligin yOniinii tespit etmek igin
Sirali Ortalamalara bakildiginda 103,68 ve 150,48 olarak gergeklestigi goriilmektedir. Yani
katilimeilarin gayrimenkul yatirim karar1 verirken deprem Oncesine gore deprem sonrasinda
binanin zemin etiidii raporlarma ¢ok daha fazla 6nem verdikleri goriilmektedir. Bunu ayni
zamanda bir deprem farkindalig1 gostergesi olarak da ifade etmek miimkiindiir.

Tablo 11. Gayrimenkul Yatirimi Yaparken Binanin Zemin Etiidii ile flgili Raporlarina Dikkat
Ederim

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 103,68 150,48
Standart Sapma 1,28547 0,72075
Z Degeri -8,600
Serbestlik Derecesi 458
P Degeri 0,000

Yukarida yer alan zemin etiidii sorusuna benzer sekilde, yatirimcilara binanin deprem
yonetmeligine uygun yapilip yapilmadigina 6nem verip vermedikleri sorulmus ve benzer
sonuglar elde edilmistir (Tablo 12). p degeri benzer sekilde 0,000 ¢iktig1 igin katilimcilar
acgisindan deprem Oncesi ve sonrasi ¢ok Onemli davramig farkliliklari tespit edilmistir.
Calismanin sonuglarindan beklendigi iizere gayrimenkul yatirim karar1 alirken binanin deprem
yonetmeligine uygun yapilmasi deprem sonrasinda ¢ok daha 6nemsenen bir faktor olmustur.
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Sirali Ortalamanin 101,01°den 141,73’¢ yiikselmesi bunu kanitlar niteliktedir. Bir bagka
ifadeyle yatirnmcilar, deprem sonrasinda gayrimenkul yatirimi yaparken binanin deprem
yonetmeligine uygun olarak yapilip yapilmadigina daha fazla 6nem vermektedirler.

Tablo 12. Gayrimenkul Yatirim Yaparken Binanmin Deprem Yénetmeligine Uygun Olarak Yapihp
Yapilmadigina Onem Veririm

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 101,01 141,73
Standart Sapma 1,19628 0,73137
Z Degeri -6,681
Serbestlik Derecesi 458
P Degeri 0,000

Tablo 13’te “Gayrimenkul yatirimi yaparken binanin dis goriiniimiine (gorsel veya estetik
olarak) onem veririm” ifadesinin sonuglart yer almakta olup, p degeri 0,007 c¢iktigindan
istatistiksel olarak ¢ok onemli bir farklilik ortaya ¢ikmistir. Deprem 6ncesinde sirali ortalama
163,59 iken deprem sonrasinda 134,14 olarak gerceklesmistir. Buda yatirimcilarin deprem
sonrasinda gayrimenkul yatirimi yaparken binanin dis goriiniimiine (goérsel veya estetik olarak)
daha az 6nem verdiklerini gostermektedir.

Tablo 13. Gayrimenkul Yatirinm Yaparken Binanin Dis Goriiniimiine (Gorsel veya Estetik Olarak)
Onem Veririm

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 163,59 134,14
Standart Sapma 0,94140 1,11194
Z Degeri -2,703
Serbestlik Derecesi 459
P Degeri 0,007

Katilimcilardan “Gayrimenkul yatirimi yaparken olasi bir deprem karsisinda en az can ve
mal kaybinin yasanacagi kat olmasina dikkat ederim” ifadesinin degerlendirilmesi istenmistir.
Tablo 14’te yaralan sonuglara gore p degerinin 0,000 ¢ikmasi, deprem Oncesi ve sonrasi yatirim
davraniglarinda istatistiksel olarak ¢ok oOnemli farklilik oldugunu gostermektedir. Sirali
Ortalama deprem oOncesi 113,12°den deprem sonrasinda 145,13’e yiikselmistir. Yani
yatirimeilar, olasi bir deprem karsisinda en az can ve mal kaybinin yasanacagi katlar konusunda
deprem sonrasi daha duyarli hale gelmislerdir.

Tablo 14. Gayrimenkul Yatirnn Yaparken Olas1 Bir Deprem Karsisinda En Az Can ve Mal
Kaybinin Yasanacag1 Kat Olmasina Dikkat Ederim

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 113,12 145,13
Standart Sapma 1,19613 0,83759
Z Degeri -6,45
Serbestlik Derecesi 455
P Degeri 0,000
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Calismada, deprem Oncesi ve sonrasi binanin site i¢eresinde olup olmamasinin, sosyal
yasamlariin bulunup bulunmamasinin katilimeilarin yatirim tercihlerine etkisi test edilmistir.
Bu amagla katilimcilardan “Gayrimenkul yatirimi yaparken binanin site igerinde ve sosyal
yasam alani olup olmadigina 6nem veririm” ifadesinin degerlendirilmesi istenmistir. Tablo
15’de goruldigi tizere p degeri 0,891 ¢ikmis olup deprem Oncesi yatirimcr davraniglari ile
deprem sonrasi davraniglari arasinda istatistiksel olarak bir farklilik tespit edilememistir. Bir
baska ifadeyle belirtilen konuda katilimcilar, deprem Oncesi ve sonrasi ayni davranis ve
tutumlarn sergilemektedirler.

Tablo 15. Gayrimenkul Yatirnmi Yaparken Binanin Site Icerisinde ve Sosyal Yasam Alanlar1 Olup
Olmadigina Onem Veririm

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 140,32 134,84
Standart Sapma 0,97807 1,03386
Z Degeri -0,137
Serbestlik Derecesi 454
P Degeri 0,891

Calismada, ¢ok katli binalarin deprem 6ncesi ve sonrasi yatirim davranist degisikligini
tespit emek amaciyla katilimcilardan “Gayrimenkul yatirimi yaparken binanin ¢ok katli olmast
yatirim kararimi etkiler” ifadesini degerlendirmeleri istenmistir. Tablo 16°da yer alan sonuclara
gore p degeri 0,000 ¢iktigindan deprem Oncesi ve sonrasi yatirim davranislarinda istatistiksel
olarak ¢ok onemli farklilik ortaya ¢ikmigtir. Deprem Oncesinde sirali ortalama 125,91, deprem
sonrasinda ise 143,16 olarak gergeklesmistir. Dolayisiyla gayrimenkul yatirimi yaparken
binanin ¢ok katli olmasi katilimcilar tarafindan deprem sonrasinda yatirim kararlarini daha fazla
etkilemektedir. Ancak bu sonugtan ¢ok katli binalardan az katli binalara veya miistakil yapilara
mi, yoksa az katli binalardan ¢ok katli binalara dogru bir egilim oldugunu sdylemek miimkiin
degildir. Ancak daha 6nce katilimcilara sormus oldugumuz “deprem sonrasinda en ¢ok hangi
gayrimenkul c¢esitlerine yatirim yapmak istersiniz?” sorusunun cevaplarina gore katilimcilarin
en az tercih ettigi yapilardan biri 6 kat ve iizeri binalar olmustur (bakiniz Tablo 5). Dolayisiyla
katilimeilarin deprem sonrasi ¢ok katli binalara yatirim yapmaktan kac¢indiklar ifade edilebilir.

Tablo 16. Gayrimenkul Yatirimi1 Yaparken Binanin Cok Kath Olmas1 Yatirnm Kararimi Etkiler

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 125,91 143,16
Standart Sapma 1,12671 0,93058
Z Degeri -4,261
Serbestlik Derecesi 456
P Degeri 0,000

Deprem ile yatirimin maliyeti iliskisini ortaya koymak amaciyla katilimcilardan “Yatirim
maliyeti yiiksek olsa bile miistakil yapilari tercih ederim” ifadesinin degerlendirilmesi
istenmistir. Tablo 17°de yer alan p degerinin 0,000 olmas1 yine katilimcilarin deprem oncesi ve
sonrasi karsilastirildiginda yatirim davraniglarinda degisiklige sebep oldugunu gostermektedir.
“yatirimin maliyeti yiiksek olsa bile yatinm yaparim” ifadesi igin deprem Oncesi ve sonrasi
katilimeilarin  davraniglarinda istatistiksek olarak cok onemli farkliliklar tespit edilmistir.
Deprem oOncesi Sirali Ortalama 116,23’ten deprem sonrasinda 147,02° ye yiikselmistir. Yani
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katilimcilar deprem sonrasinda gayrimenkul yatirimi yaparken maliyeti yliksek olsa bile
miistakil yapilar1 deprem Oncesine gore daha fazla tercih ettiklerini/edeceklerini belirtmislerdir.
Ayrica daha 6nce sormus oldugumuz bir soruda katilimcilarin en ¢ok yatirim yapmayi tercih
ettigi gayrimenkul tiirii miistakil yapilar ¢ikmis ve deprem sonrasinda miistakil yapilarin
frekansinda 6nemli bir artis gozlemlenmistir (bakiniz Tablo 5). Buradan hareketle yatirimcinin
yiiksek binalardan az katli binalara ama 6zellikle de miistakil yapilara dogru yoneldigini ifade
etmek miimkiindiir.

Tablo 17. Yatirinm Maliyeti Yiiksek Olsa Bile Miistakil Yapilari Tercih Ederim

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 116,23 147,02
Standart Sapma 1,14694 0,84783
Z Degeri -4,825
Serbestlik Derecesi 454
P Degeri 0,000

Bir gayrimenkul yatirim yapmaya uygun ama deprem bolgesinde yer aliyorsa yine de o
yatirim yapilir m1 gibi bir deger yargisi yine bu calismada test edilen bir bagka konu olmustur.
Tablo 18’den elde ettigimiz bulgular depremin yatirim kararlarinda davranis degisikligine sebep
oldugunu gostermektedir. “Yatirim yapmaya uygun gayrimenkul deprem bolgesinde olsa bile
yatinm yaparim” ifadesinin p degeri 0,004 olmasi istatistiksek olarak deprem oOncesi ve
sonrasinda ¢ok onemli farklilik oldugunu isaret etmektedir. Bu farliligin yoniini tayin etmek
iizere Sirali Ortalamalara bakildiginda deprem oncesinin 173,20 ve deprem sonrasinin ise
163,30 oldugu goriilmektedir. Dolayistyla katilimcilarin gayrimenkul yatirimi yaparken yatirim
yapmaya uygun gayrimenkul deprem bolgesinde olsa bile bu bdlgelere yatirim yapma oranlari
deprem sonrasinda deprem Oncesine gore daha diisiik ¢ikmistir. Depremin yarattig yikici etkiye
bir baska etki olarak iilke genelinde gayrimenkul yatirim haritasinda degisikliklere sebep
olacagi soylenebilir.

Tablo 18. Yatirnm Yapmaya Uygun Gayrimenkul Deprem Bolgesinde Olsa Bile Yatirim Yaparim

Deprem Oncesi Deprem Sonrasi
Sirali Ortalama 173,20 163,30
Standart Sapma 1,51663 1,62354
Z Degeri -2,897
Serbestlik Derecesi 457
P Degeri 0,004

Tablo 19°da “Deprem Oncesi/Sonras1 Yatirrm Yapmay: Diisiindiigiim Gayrimenkuliin
Altindan Fay Hatti Gegip Gegmedigine Giincel Fay Hatti Haritasindan Bakardim/Bakarim”
ifadesinin sonuclar1 yer almaktadir. Bu ifadede p degeri 0,000 ciktigindan deprem Oncesi ve
sonrast davranig degisikligi karsilastirmasinda istatistiksel olarak ¢ok onemli farklilik ortaya
cikmistir. Deprem Oncesinde sirali ortalama 97,13 iken deprem sonrasinda 176,29 yiikselmesi,
katilimcilarin  yatinm yapmayr diisiindiikleri gayrimenkuliin altindan fay hatti gecip
gegmedigine deprem sonrasinda daha fazla dikkat ettiklerini gostermektedir. Buradan hareketle

depremin yatirimci ve/veya yatirim yapmayi arzu edenler lizerinde bir farkindalik yarattig1 ifade
edilebilir.
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Tablo 19. Yatirnm Yapmay: Diisiindiigiim Gayrimenkuliin Altindan Fay Hatti1 Ge¢ip Ge¢cmedigine
Giincel Fay Hatti1 Haritasindan Bakardim/Bakarim

Deprem Oncesi Deprem Sonrasi
Siral1 Ortalama 97,13 176,29
Standart Sapma 1,50804 0,79319
Z Degeri -11,33
Serbestlik Derecesi 452
P Degeri 0,000

Calisma kapsaminda gelistirilen hipotezlerin kabul/ret durumlari toplu olarak Tablo 20°de
sunulmustur. Tablo 20°de goriildiigl lizere, calismamizda, “H2: Deprem Oncesi ve deprem
sonrasinda gayrimenkul yatirimi yaparken binanin lokasyonuna onem verilmesi arasinda
farklilik vardir.”, “Hs: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken
binanin zemin etiidii ile ilgili raporlara dikkat edilmesi arasinda farklilik vardir.”, “Ho: Deprem
oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin site igerisinde ve sosyal
yasam alanlari olup olmadigina 6nem verilmesi arasinda farklilik wvardir.”, hipotezleri
reddedilmis digerleri kabul edilmistir.

Tablo 20. Wilcoxon Isaretli Siralar Testi Hipotezlerinin Kabu/Ret Durumlari

Hipotez Sonug

H;: Deprem 6ncesi ve deprem sonrasinda gayrimenkul yatirimi igin yatirimin fiyatinin 6nemli olmasi

arasinda farklilik vardir. Kabul
H,: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin lokasyonuna énem Ret
verilmesi arasinda farklilik vardir.
Hs: Deprem oOncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin i¢ tasarimi ve
N ) X Kabul
planina 6nem verilmesi arasinda farklilik vardir.
H,: Deprem oOncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin iginde kullanilan
. i . o : . Kabul
mobilya vs. gibi malzemelerin kalitesine dnem verilmesi arasinda farklilik vardir.
Hs: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin zemin etiidii ile Ret
ilgili raporlara dikkat edilmesi arasinda farklilik vardir.
Hs Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin deprem
N . S . . Kabul
yonetmeligine uygun olarak yapilip yapilmadigina 6nem verilmesi arasinda farklilik vardir.
H;: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin dig goriiniimiine
A . N . . Kabul
(gorsel veya estetik olarak) 6nem verilmesi arasinda farklilik vardir.
Hg: Deprem Oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken olas1 bir deprem karsisinda Kabul
en az can ve mal kaybinin yaganacagi kat olmasina dikkat edilmesi arasinda farklilik vardir.
Hgy: Deprem oncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin site icerisinde ve Ret
sosyal yasam alanlar1 olup olmadigina 6nem verilmesi arasinda farklilik vardir.
Hip: Deprem oOncesi ve deprem sonrasinda gayrimenkul yatirimi yaparken binanin ¢ok kath
. ) Kabul
olmasinin yatirim kararini etkilemesi arasinda farklilik vardir.
H;1: Deprem oncesi ve deprem sonrasinda yatirim maliyeti yiiksek olsa bile miistakil yapilarin tercih
; . Kabul
edilmesi arasinda farlilik vardir.
Hi,: Deprem oOncesi ve deprem sonrasinda yatirnm yapmaya uygun gayrimenkuliin deprem
o . - Kabul
bolgesinde olsa bile yatirim yapilacag arasinda farklilik vardir.
Hi3: Deprem oncesi ve deprem sonrasinda yatirim yapilmasi diisliniilen gayrimenkuliin altindan fay Kabul

hatt1 ge¢ip gegmedigine giincel fay hatti haritasindan bakilmasi arasinda farklilik vardir.

5. Sonuc¢

Calisma, 2023 yil1 Subat ayinda Tiirkiye’de yasanan Kahramanmaras ve Hatay merkezli
depremlerin gayrimenkul yatirim davraniglarinda meydana getirdigi degisiklikleri tespit etmek
amaciyla yapilmistir. Bu amagla katilimcilara anket teknigi uygulanarak bazi sorular sorulmus
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ve bazi ifadeleri Likert dlcegi ile degerlendirmeleri istenmistir. Tiirkiye genelinde %48,2’si
kadin, %51,8’1 ise erkek olmak iizere 471 katilimciya ulasilmistir. Calismada Frekans analizi ve
Wilcoxon Isaretli Siralar Testi olmak iizere iki analiz uygulanmistir. Calismadan elde edilen
ampirik bulgular neticesinde genel olarak depremin gayrimenkul yatirim davranislari iizerinde
onemli degisikliklere sebep oldugu sdylenebilir.

Frekans analizi sonuglarma gore alternatif yatirim araglar1 igerisinde deprem Oncesinde
katilimcilarin %34’1, yatirim araci olarak altimi tercih ederken %21°1 tercihini gayrimenkulden
yana kullanmiglardir. Depremin yikici etkisi, yatirimci {izerinde de kendini gostermis ve
gayrimenkulden kagan yatirimci giivenli liman olarak gordiigii altina yonelmistir. Ancak
gayrimenkul yine de deprem sonrasinda dahi en ¢ok tercih edilen ikinci yatirnm enstriimani
ozelligini %15,7 ile korumustur. Gayrimenkul yatirim segeneklerinden katilimeilarin tercihi
deprem Oncesinde ve sonrasinda miistakil konutlar olmustur. Deprem 6ncesinde yatirim yapmak
isteyenler tarafindan miistakil konutlarin tercih edilme orami yaklagsik %36’dan deprem
sonrasinda %53’e yiikseldigi goriilmektedir. Miistakil konutlara olan egilim, depremin yatirim
davranis1 iizerinde degisiklige sebep oldugunun bir kaniti olarak yorumlanmistir. Miistakil
konutlara olan talebin artmasi bu yapilarin fiyatlarinda artiga sebep olacaktir. Nitekim
degerlendirmesini istedigimiz baska bir ifade de katilimcilar, depremin konut fiyatlarini
artiracagini diisiincesine katildiklarini1 %86,9 ¢ogunlukla belirtmislerdir.

Calismamizda katilimcilarin deprem farkindalik diizeylerini 6l¢mek igin sordugumuz
soru ve ifadelerde yer almaktadir. Ornegin yatirim yapilmas: diisiiniilen sehrin kaginci derece
deprem kusaginda oldugunun bilinmesi durumudur. Bu soruya katilimcilardan “evet” cevabini
verenlerdeki onemli artis deprem farkindaliginin arttigini géstermektedir. Yine “Gayrimenkul
Yatirimi Yaparken Binanmin Zemin Etiidii ile lgili Raporlarina Dikkat Ederim”, “Gayrimenkul
Yatirimi Yaparken Binanmm Deprem Yonetmeligine Uygun Olarak Yapilip Yapilmadigina
Onem Veririm”, “Gayrimenkul Yatirimi Yaparken Olas1 Bir Deprem Karsisinda En Az Can ve
Mal Kaybimin Yasanacagi Kat Olmasma Dikkat Ederim” ve “Yatinm Yapmay1 Diislindiigiim
Gayrimenkuliin Altindan Fay Hatti Gegip Geg¢medigine Giincel Fay Hatti Haritasindan
Bakardim/Bakarim” gibi ifadelerin Wilcoxon Testi sonuglarma gore deprem Oncesi ve
sonrasinda istatistiksel olarak ¢ok onemli farkliliklar tespit edilmistir. Katilimcilar, deprem
sonrasinda deprem Oncesine gore bu konulara ¢ok daha fazla énem vermektedirler. Ayrica
“Yatinm Yapmaya Uygun Gayrimenkul Deprem Bolgesinde Olsa Bile Yatinm Yaparim”
ifadesinin degerlendirmesinde istatistiksel olarak ¢ok 6nemli farklilik oldugu tespit edilmistir.
Sirali Ortalama degerleri depremden sonra deprem Oncesine gore daha diisiik ciktig1 igin
katilimeilar bu ifadeye deprem sonrasinda ¢ok daha az onem atfetmektedirler. Depremin
yarattig1 yikici etkiye ilave olarak iilke genelinde gayrimenkul yatirim haritasinin degismesine
sebep olabilecegi sOylenebilir. Bu sonuglar depremin katilimcilar iizerinde bir farkindalik
yarattigini1 kanitlar niteliktedir.

Wilcoxon Isaretli Siralar Testi ile katilimcilara deprem &ncesi ve sonrast Likert tipi
benzer ifadeler verilerek degerlendirmeleri istenmistir. Bunlarin bir kismu deprem farkindaligi
ile ilgili olup yukaridaki paragrafta sonuclar1 ifade edilmistir. Degerlendirmelerin bazilar
binanin disg goriiniimi, tasarimi, lokasyonu ve i¢ 6zelliklerine dair ifadelerdir. Katilimcilar igin
binanin bulundugu lokasyon, binanin iginde kullanilan mobilya vb. malzemelerin kalitesi ve
binanin site igerisinde bulunup bulunmamasi konularinda deprem Oncesi ve sonrasinda
istatistiksel olarak farkliliklar ¢ikmamistir. Yani katilimcilar tizerinde bu konularda deprem,
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herhangi bir davrams degisikligine sebep olmamistir. Binanin i¢ tasarimi ve estetik olarak dig
goriinimii konularinda 6nemli farklilik tespit edilmis olup bu konularda deprem davranig
degisikligine sebep olmustur. Her iki konuda Sirali Ortalamalar deprem sonrasinda diisiis
gostermistir. Dolayisiyla katilimcilarin deprem sonrasinda binanin i¢ ve dis tasarimina ¢ok daha
az onem verdikleri ifade edilebilir.

Katilimcilardan degerlendirmesini istedigimiz bir bagka konu ¢ok katli binalara yatirim
yap1p yapmayacaklar1 olmustur. Bu konudaki analiz sonuglar1 deprem dncesi ve sonrasi yatirim
davraniglarinda farklilik oldugunu ortaya koymaktadir. Gayrimenkul yatirim yaparken binanin
cok katli olmasi katilimcilar tarafindan deprem sonrasinda yatirim kararlarini daha fazla
etkilemektedir. Ancak bu sonuctan ¢ok katli binalardan az katli binalara veya miistakil yapilara
mi, yoksa az kath binalardan ¢ok katli binalara dogru bir egilim oldugunu séylemek miimkiin
degildir. Bu sonug literatiirdeki Deng vd. (2015) yaptiklari ¢alisma ile benzer sonuglar
tagimaktadir. Daha once katilimcilara sormus oldugumuz “deprem sonrasinda en ¢ok hangi
gayrimenkul ¢esitlerine yatirim yapmak istersiniz?” sorusunun cevaplarina gore katilimcilarin
en az tercih ettigi yapilardan biri 6 kat ve lizeri binalar olmustur. Dolayisiyla katilimcilarin
deprem sonrasi ¢ok katli binalara yatirim yapmaktan kagindiklar ifade edilebilir.

Katilimcilardan deprem ve binanin fiyati ile maliyetine dair iligkisini iceren ifadelerin
degerlendirilmesi istenmistir. “Gayrimenkul yatirim yaparken 6nemli olan yatirimin fiyatidir”
ifadesi i¢in katilimcilarin yatirim davraniglarinda ¢cok 6nemli farkliliklar tespit edilmistir. Sirali
Ortalamanin deprem sonrasinda diisiik ¢ikmas1 katilimcilarin deprem sonrasinda fiyat faktoriine
cok daha az onem verdiklerini gostermektedir. Nitekim “Gayrimenkul Yatiriminin Maliyeti
Yiiksek Olsa Bile Miistakil Konutlara Yatirnm Yaparim” ifadesinin analiz sonuglari bunu
kanitlar niteliktedir. Analiz sonucuna gore deprem sonrasinda Oncesine gore istatistiksel olarak
¢ok oOnemli farkliliklar tespit edilmistir. Buna goére katilimcilar maliyeti yliksek olsa bile
miistakil yapilara yatirim karar1 almay1 ¢ok daha 6nemli olarak gormektedirler. Goriildiigii iizere
maliyet ve fiyat faktorleri deprem sonrasinda davranis degisikligine sebep olmustur.

Calismadan ¢ikan analiz sonuglarina gore ¢cok kath binalar yerine, az katli veya miistakil
binalarmin yapimimin tesvik edilmesi ve/veya oOzellikle deprem boélgelerinde yiiksek kathi
binalara izin verilmemesi dnem arz etmektedir. Aksi durumda gayrimenkul yatirimlarinin
deprem bolgesi disina kaymasi gibi bir tehlikenin oldugu ifade edilebilir. Ayrica binalarin i¢ ve
dis goriiniimiine dnem verilmeye devam edilmesi ancak deprem ydnetmeliklerinin siki sikiya
uygulanmasi katilimcilar nezdinde 6nemli olarak goriilmektedir. Katilimeilarin, fiyat ve maliyet
faktorlerinden ziyade depremin etkisinin en az olacagi yapilara dogru yonelmesi kaginilmaz
olarak gorilmektedir. Ekonominin canlanmasi agisindan bir diger onemli konu, ingaat
maliyetlerinde meydana gelen artiglarin, gayrimenkul fiyatlarina minimum diizeyde yansitilmasi
olmalidur.

Arastirma ve Yayin Etigi Beyam

Bu calismada anket yonteminin uygulanabilmesi igin Atatiirk Universitesi Sosyal ve Beseri Bilimler Etik
Kurulu Bagkanligindan 14.04.2023 tarih, 7 no’lu oturum, 117 no’lu karar ve E.88656144-000-
2300125115 say1 numarast ile izin alinmis olup, bu ¢alismada arastirma ve yayin etigine uyulmustur.

Arastirmacilarin Katki Orani1 Beyani
Yazarlar makaleye esit oranda katki saglamis olduklarini beyan eder

Arastirmacilarin Cikar Catismasi Beyani
Bu calismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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THE EFFECT OF 2023 KAHRAMANMARAS AND HATAY EARTHQUAKES
ON REAL ESTATE INVESTMENT BEHAVIORS

EXTENDED SUMMARY

The Aim of the Study

The aim of the study is to reveal the effect of the earthquakes in Kahramanmaras and
Hatay provinces in 2023 on real estate investment behavior.

Literature Review

It has been observed that there are no studies in the literature to analyze real estate
investment behavior in terms of finance and marketing sciences. This aspect of the study aims
to contribute to the literature. Studies mostly focus on stock returns of real estate companies
after the earthquake. The sources we used in the literature review are as follows: Shelor et al.,
(1990), Bernknopf et al., (1990), Hood et al., (2013), Porter et al., (2004), Deng et al., (2015),
Shi and Naylor (2023), Tetik and Oner (2023), Tetik and Albulut (2023), Kanat and Tetik
(2023), Doker and Yigit (2023), Yigit (2023), Bodur (2023), Sen (2023), Ozudogru (2023),
Hamurcu (2022).

Methodology

The survey method was applied in the study and the statements in the survey were created
by the authors and 471 participants from 41 provinces of Turkey were reached through Google
Forms and face-to-face survey method. The surveys were conducted between February and
April 2023. The research was conducted on potential investors and/or those who wish to invest.
Since the population number of participants is not clearly known, the participation of 471
people was deemed sufficient for the sample with a 95% confidence interval. In order to
measure the reliability of the data obtained in this study, the Cronbach Alpha Test, which is
frequently used in Likert-type scales, was performed.

Findings

The findings obtained from the study are grouped under 3 headings: Demographic
Findings, Findings Obtained by Frequency Analysis and Findings Obtained by Wilcoxon
Signed Rank Test.

When the frequency distribution according to the gender of the participants is examined,
it is seen that female participants constitute 48.2% of the total participant group. Male
participants constitute 51.8% of the total participants. When the frequency distribution of the
participants by age group is examined, it is seen that participants in the 18-24 age group
constitute 17.4% of the total number of participants.
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Participants were asked to evaluate similar questions before and after the earthquake, and
the differences in investment behavior were tried to be revealed by Frequency Analysis. After
the earthquake, participants avoided real estate investments and turned to gold. Awareness of
the earthquake zone of the city where investment is planned has increased significantly after the
earthquake. In other words, it can be said that earthquake awareness was created among the
participants. This result was supported by the results obtained from other questions. Detached
houses were the most preferred buildings by the participants both before and after the
earthquake. Participants think that the earthquake will increase real estate prices by 86.9%.

In order to reveal the behavioral differences of the participants before and after the
earthquake, the following statements were asked in accordance with the Likert-type scale in the
survey, and the Wilcoxon Signed Rank Test was applied to reveal the behavioral differences.
For this purpose, 13 hypotheses were created and 3 of these hypotheses were rejected and 10
were accepted. Some of the results obtained from the analysis are presented below.

1. In the statement "What is important for real estate investment is the price of the
investment", the hypothesis was accepted since p = 0.000.

2. The p-value of the statement "I would invest even if the real estate suitable for
investment is in the earthquake zone" is 0.004, indicating that there is a statistically significant
difference before and after the earthquake.

3. Since the p-value in the statement "When investing in real estate before an earthquake,
| pay attention to the reports regarding the ground survey of the building" was 0.000, a very
significant difference was detected in the behavior before and after the earthquake.

4. Since the p-value of the statement "I give importance to the external appearance of the
building when investing in real estate" was 0.007, a statistically significant difference emerged.

5. Since the p-value of the statement "I prefer detached buildings even if the investment
cost is high" is 0.000, it shows that it caused a change in the investment behavior of the
participants before and after the earthquake.

Conclusion

As a result of this study, it was observed that the participants increased awareness of the
earthquake after the earthquake. It was also determined that the participants changed their
behavior on many issues after the earthquake. For example, after the earthquake, participants
turned to low-rise or detached buildings instead of multi-storey buildings. Similarly, participants
attach more importance to whether buildings are built in accordance with earthquake regulations
after the earthquake.

According to these results, the construction of low-rise or detached buildings should be
encouraged instead of multi-storey buildings. It is an important issue that high-rise buildings are
not allowed, especially in earthquake zones. It seems inevitable that participants will gravitate
towards buildings where the impact of the earthquake will be least, rather than price and cost
factors. Another important issue for the revival of the economy is that the increases in
construction costs should be reflected in real estate prices at a minimum level.
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Oz

Toplumun uzun vadeli ¢ikarlarina zarar vermeden ekonomik biiylimeyi
gergeklestirme ve cevreye zarar vermeden ihtiyaclari karsilama yetenegi
olarak tanimlanan sosyo-ekonomik siirdiiriilebilirlik (SES), bir¢ok iilke i¢in
kritik bir giindem maddesidir. Kiiresellesme siirecinde sosyal, ekonomik,
kiiltiirel ve politik pek ¢ok degisimle karsi karsiya kalan Avrupa Birligi (AB)
iilkeleri i¢in SES seviyelerinin analiz edilmesi stratejik bir arastirma
konusudur. Mevcut ¢alismanin amact ¢ok kriterli bir yaklasimla AB iiye ve
aday ilkelerin SES performanslarii kiyaslayabilecek bir yaklagimin
gelistirilmistir. Bu amag¢ dogrultusunda Entropi ve MAIRCA tekniklerini
temel alan bir metodoloji 6nerilmistir. Uygulamada otuz iki AB iiyesi ve aday
ilke, on kriter goz Onilinde bulundurularak degerlendirilmistir. Caligsma
sonucunda agirliklar1 en yliksek olan kriterlerin en yoksul yiizde 40'in gelir
pay1 (0.237), yogunlasma indeksi (0.168) ve AR&GE harcamalar1 (0.146)
oldugu goriilmiistiir. Ayrica SES performansi bakimindan en basarili iilkelerin
Danimarka, Avusturya ve Isveg, en basarisiz iilkelerin ise Giiney Kibris,
Yunanistan ve Ukrayna oldugu tespit edilmistir. Onerilen yaklasim, hem SES
kriterlerinin 6nem dereceleri hem de alternatiflerin durumlari hakkinda
degerlendirme yapilmasina imkan saglayacaktir.

Abstract

Socio-economic sustainability (SES), defined as the ability to achieve
economic growth without harming the long-term interests of the society and to
meet the needs without harming the environment, is a critical agenda item for
many countries. Analysing the SES levels for the European Union (EU)
countries, which are faced with many social, economic, cultural, and political
changes in the globalization process, is a strategic research topic. The aim of
the current study is to develop an approach that can compare the SES
performances of the EU member and candidate countries with a multi-criteria
approach. For this purpose, a methodology based on Entropy and MAIRCA
techniques has been proposed. In practice, thirty-two EU member and
candidate countries were evaluated by considering ten criteria. As a result of
the study, it was seen that the criteria with the highest weights were the
income share of the poorest 40 percent (0.237), concentration index (0.168)
and R&D expenditures (0.146). While the most successful countries in terms
of SES performance are Denmark, Austria and Sweden, the most unsuccessful
countries are Southern Cyprus, Greece, and Ukraine. The proposed approach
will allow evaluation of both the importance of SES criteria and the status of
alternatives.
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1. Giris

Stirdiiriilebilir kalkinma kavraminin uygulanmasi giinlimiizde bolgesel, ulusal ve
uluslararasi diizeylerde ekonomik politika planlar igin stratejik bir konudur. Siirdiiriilebilirlik,
uzun vadeli bilylime stratejilerinin ¢ekirdegini olusturmaktadir (Pietrzak ve Balcerzak, 2016).
Sosyal ve ekonomik boyutlar1 biinyesinde barindiran sosyo-ekonomik siirdiiriilebilirlik (SES)
ise toplumun uzun vadeli ¢ikarlarina zarar vermeden ekonomik biiylimeyi gergeklestirme ve
cevreye zarar vermeden ihtiyaglari karsilama yetenegidir (Skvarciany vd., 2020).

SES oldukca genis kapsamli bir kavramdir. Refahin adil dagilimi ve esit gelir dagilimm
sosyo-ekonomik gelismeyi degerlendirmek i¢in yaygin olarak kullanilsa da kisi bagina yiiksek
ortalama gelir diizeyi yiiksek diizeyde sosyo-ekonomik gelisme ile esanlamli degildir (Peacock
vd., 1988). Gelir esitsizliklerinin siirlandirilmasi, firsat esitliginin saglanmasi, istihdam
oraninin artirilmasi, egitim ve saglik hizmetlerine erisimin artirilmasi ile sosyo-ekonomik
sorunlar ¢oziilebilir (Smedzik-Ambrozy vd., 2019). Kiiresellesme siireci 6zellikle Avrupa ve
cevre bolgelerde sosyal, ekonomik, kiiltiirel ve politik degisimleri beraberinde getirmistir.
Avrupa Birligi (AB) iiye ve aday d{ilkelerin sosyal ve ekonomik standartlar agisindan
Ol¢iimlenmesi ve analiz edilmesi stratejik bir konudur. Gayri Safi Yurti¢ci Hasila (GSYH)
biliylimesine dayali ekonomik sistemin siirdiiriilebilirligi degerlendirmesi nesnel gergekligi
yansitmamaktadir (Beleisyte vd., 2014).

Bir sistemin siirdiiriilebilirliginin ¢esitli gostergeler yoluyla belirlenebilmesi bir¢ok bilim
dalinda arastirmacilarin odak noktasi olmasina ragmen, siirdiiriilebilirligin bir dizi baslangi¢
gostergesi tanimlanarak ele alinabilecegi konusunda bir fikir birligi bulunmamaktadir (Diaz-
Balteiro vd., 2017). Siirdiirtilebilirlik kavrami bir¢ok tartismanin konusu olsa da bu olgunun ¢ok
boyutlu bir bakis agist ile incelenmesi gerektigi genel kabul gormektedir (Pietrzak ve Balcerzak,
2016). Cok boyutluluk siirdiiriilebilirlik kavraminin 6ziinde oldugu igin kavramin ¢ok kriterli
tekniklere basvurularak karakterize edilmeye calisilmasi mantikli bir yaklasim olacaktir.
Stirdiiriilebilirlik degerlendirilmesi siirecinde, ¢eligsen kriterler ve gostergeler arasinda uzlagmaci
¢oziimler arandigi i¢in bir Cok Kriterli Karar Verme (CKKV) problemi olarak
degerlendirilebilir (Janeiro ve Patel, 2015). Ozellikle belirli iilke veya bolgeler arasindaki
mevcut durumun degerlendirilmesinde faydali olabilecek ampirik uluslararasi arastirmalari
yiiriitmek i¢in bazi ¢ok kriterli analiz araglar1 uygulanmalidir (Pietrzak ve Balcerzak, 2016).

Aragtirmada AB iiye ve aday iilkelerin SES seviyelerinin karsilagtirabilmesine imkan
veren, ¢ok kriterli bir yaklagimin sunulmasi amacglanmistir. Bu amag¢ dogrultusunda sekiz
adimdan olusan bir metodoloji 6nerilmistir. Onerilen yontemde kriter agirliklarinin belirlendigi
ilk dort adimda Entropi, iilkelerin degerlendirildigi sonraki dort adimda MAIRCA teknikleri
temel alinmustir. Agirliklar: en yiiksek ¢ikan kriterler; en yoksul yiizde 40'in gelir pay1 (0.237),
yogunlasma indeksi (0.168) ve AR&GE harcamalar1 (0.146) olarak siralanmaktadir. SES
acisindan en basarili iilkeler Danimarka, Avusturya ve Isveg iken, en basarisiz iilkeler Giiney
Kibris, Yunanistan ve Ukrayna’dir.

Cok boyutlu bir bakis agist ile incelenmesi gereken siirdiiriilebilirlik kavraminin ¢ok
kriterli bir yaklagimla analiz edilmesi literatiire katki saglayacak bir arastirma konusudur. Bu
nedenle mevcut ¢calismada AB {iyesi ve aday tilkelerinin SES perspektifinde kiyaslanabilmesine
imkan saglayacak ¢ok kriterli ve entegre bir yaklasim sunulmustur. Calisma bu yoniiyle mevcut
literatiirde ilk olma ozelligi tasimaktadir. Ayrica Onerilen yaklagim araciligiyla hem SES
kriterlerinin onem dereceleri hem de alternatif iilkelerin mevcut durumlari hakkinda

797



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2023, 8(4): 796-812
Journal of Research in Economics, Politics & Finance, 2023, 8(4): 796-812

degerlendirmeler yapilabilecektir. Bu yiizden arastirma karar vericiler ve arastirmacilara rehber
olma potansiyeli tagimaktadir.

2. Literatiir Taramasi

Siirdiiriilebilirlik, bir sistemin uzun vadede &zerk bir sekilde isleyebilme ve varligini
stirdlirebilme yetenegi olarak tanimlanmaktadir (Robertson, 2014). Bir bagka tanima gore
stirdiiriilebilirlik ekosisteme zarar vermeden, sosyal olarak adil bir sekilde insan ihtiyaglarinin
karsilanmasidir (Vucetich ve Nelson, 2010). SES, sosyal ve ekonomik olmak iizere iki kavrami
icermektedir. Sosyal siirdiiriilebilirlik, simdiki ve gelecek nesiller i¢in yasam kosullarinin
tyilestirilmesidir (Bostrom, 2012). Ekonomik siirdiiriilebilirlik, biiylimenin, iiretkenligin ve
zenginligin adil dagilimidir (Ivkovi¢ vd., 2014). Sonug olarak SES, toplumun uzun vadeli
cikarlarina zarar vermeden ekonomik biiylimeyi ger¢eklestirme ve gevreye zarar vermeden
ihtiyaglar1 karsilama yetenegidir (Skvarciany vd., 2020). Gelismekte olan iilkelerde son yillarda
yasanan ekonomik ilerlemeye ragmen, bu iilkelerde yasayan pek ¢ok yurttas sosyo-ekonomik
sorunlardan mustariptir (Shan ve Khan, 2016). Gelir esitsizliklerinin sinirlandirilmasi, firsat
esitliginin saglanmasi, istihdam oranmin artirilmasi, egitim ve saglik hizmetlerine erisimin
artirilmasi ile sosyo-ekonomik sorunlar ¢6ziilebilir (Smedzik-Ambrozy vd., 2019).

Literatiirde yapilan pek ¢ok ¢alismada CKKV yaklagimlarindan faydalanarak
stirdiiriilebilirlik perspektifinde ¢alismalar yapilmigtir. Egilmez vd. (2015), onerile dort adiml
bulamk CKKV yaklasgimi ile yirmi yedi ABD ve Kanada metropoliiniin ¢evresel
stirdiiriilebilirlik performans degerlendirmesini ele almistir. Zhao ve Li (2015), siirdiiriilebilirlik
icin CKKV yaklagimlar1 kullanarak termik gii¢ isletmelerinin performansini degerlendirmistir.
Zhao ve Li (2016), siirdiiriilebilirlik perspektifinde elektrikli ara¢ sarj istasyonlarnin
konumlandirilmasi sorununu ele almak i¢in bir CKKV ¢ergevesi kullanmistir. Martin-Gamboa
vd. (2017), enerji sistemlerinin siirdiiriilebilirlik degerlendirmesi i¢in yasam dongiisii yaklagimi
ve Veri Zarflama Analizi teknigini ele almistir. Khoshnava vd. (2018), yesil bina malzemesi
secim kriterlerinin siirdiiriilebilirlik boyutlarina uygun bir bigimde belirlenebilmesi igin
DEMATEL ve Bulanik ANP yontemlerinin kullanildig: bir yaklagim geligtirmistir.

Ighravwe ve Oke (2019), stirdiiriilebilir uygulamalara uygunlugunu dogrulamak i¢in
CKKYV modellerini kullanarak kamu binalar1 i¢in uygun bir bakim stratejisinin nasil secilecegini
ele almigtir. Chen ve Zhang (2020), Cin'in Liaoning eyaletindeki 14 sehrin siirdiiriilebilirlik
performans1 Uclii Alt Cizgi cercevesi kapsaminda degerlendirmistir. Gharizadeh vd. (2020),
AHP ve VZA yontemlerini kullanarak sigorta sirketlerinin siirdiiriilebilirlik performansini
degerlendirmistir. Yadegaridehkordi vd. (2020) siklikla uygulanan bir siirdiiriilebilirlik
derecelendirme araci olan Yesil Bina Endeksini dikkate alarak yesil bina imalatin
degerlendirmek icin siirdiiriilebilirlik gostergelerini belirlemeyi ve siralamay1 amaglamistir.

Abdel-Basset vd. (2021), siirdiiriilebilir biyoenerji tiretim teknolojilerini degerlendirmek
amaciyla hibrit bir CKKV yaklasimi gelistirmistir. Sanchez-Garrido vd. (2022), miistakil evlerin
beton yapilarina uygulanan farkli modern insaat tekniklerinin  siirdiiriilebilirlik
degerlendirmesine  odaklanmistir. Regragui vd. (2023) hastanelerin  siirdiiriilebilirlik
performansini degerlendirmek igin siirdiiriilebilirlik dengeli puan karti kavramimmi CKKV
yaklagimlariyla biitiinlestiren biitiinciil bir metodoloji sunmustur. Yagmahan ve Yilmaz (2023),
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alternatif elektrikli ara¢ sarj istasyonlarmin konumlarinin siirdiiriilebilirlik perspektifinde
degerlendirilmesi i¢in entegre bir grup karar verme yaklasimi sunmustur.

3. Yontem

Mevcut calismada SES kriterlerin degerlendirilmesi ve AB iiye ve aday iilkelerin
stralanmas1 amaciyla hibrit bir yaklasim dnerilmistir. Onerilen sekiz adimlik metodolojide kriter
agirliklarinin belirlenmesi icin Entropi, alternatiflerin siralanmasi i¢in MAIRCA teknikleri
temel alinmustir. Entropi kavrami, olasilik teorisi agisindan bilgideki belirsizligin 6lgiilmesi
olarak tanimlanmaktadir (Abdullah ve Otheman, 2013). Y6ntem, karar problemindeki kriterlerin
agirliklarint  hesaplamak icin karar matrisindeki veriler disinda herhangi bir siibjektif
degerlendirme gerektirmediginden uygulanabilirligi basittir.

MAIRCA yontemi teorik ve fiili sonuglar arasindaki farki tanimlamaya dayanan bir karar
verme yaklagimidir. Teknik teorik ve ger¢ek derecelendirme arasindaki farkin belirlenmesini
temel almaktadir. Bu fark bosluk olarak adlandirilir ve her kriter i¢in bosluklarin toplanmasi
sonucunda, gbzlemlenen her alternatif i¢in toplam bosluk elde edilir (Pamucar vd., 2017). En
diisiik toplam bosluk degerine sahip alternatif, cogu kritere gore ideal derecelendirmelere en
yakin degerlere sahip alternatiftir (Pamucar vd., 2018). Uygulamanin sonunda toplam bosluk
degeri en az olan yani ideal derecelendirmelere en yakin olan alternatif en uygun alternatif
olarak kabul edilir. Yontem ¢ok sayida degerlendirme kriteri ve alternatifi olan problemlerde
kullanilabilme hem niteliksel hem de niceliksel degerlendirme kriterlerine sahip problemleri
¢Ozme yetenegine sahip olma, anlasilmasi ve uygulanmasinin kolay olmasi ve tutarli ¢oziimler
iiretebilme gibi avantajlara sahiptir (Ecer, 2022). Onerilen yontemin asamalar1 asagida
sunulmustur (Abdullah ve Otheman, 2013, Pamucar vd., 2017).

Adim 1. Karar matrisi 6geleri (x;;) Esitlik (1) araciliiyla normallestirilmig karar matrisi
ogelerine (X;;) donistiiriiliir ve normallestirilmis karar matrisi olusturulur.
_ Xij
==t 1)
Y =1 Xij
Adim 2. Esitlik (2) kullanilarak Entropi degerleri (Ej) hesaplanir. Bu agamada kullanilan

k degeri Esitlik (3) araciligiyla elde edilir. Esitlik (3)’te bulunan m ifadesi alternatif sayisin
belirtmektedir.

j=1
" In(m) @)

Adim 3. Bir kriter tarafindan saglanan farklilasma derecesi olarak ifade edilen d; degeri,
Esitlik (4) kullanilarak elde edilir. Bu deger, bir kriterde bulunan kontrast yogunlugunu ifade
eder.

dj = I1-E; )

Adim 4. Kriter agirliklar1 (w;) Esitlik (5) araciliftyla hesaplanir.
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d.
_J (5)

w; =
] n .
j=1 d]

Adim 5. Alternatif se¢im tercihlerinin tanimlanmasi icin Esitlik (6) kullanilarak
alternatiflerin 6ncelik degerleri (P,,) hesaplanir. Esitlik (7)’te belirtildigi gibi bireysel
alternatiflerin secimi i¢in tiim tercihler esittir.

m

1
Py =—; = 1,i=12,..
Al m'ZPAl 1,l 1,2, ,m (6)
i=1
Py, =Py, = =Py (7

Alternatiflerin oncelikleri (P, ) ile kriter agirhiklarinin (w;) ¢arpilmasi sonucunda teorik
derecelendirme matrisi (T,) elde edilir (Esitlik 8). Teorik derecelendirme matrisinin elemanlar
tp;j bigiminde ifade edilir.

tp11 tpiz tpin [PAl-Wl Py, wp PAl-Wn]
T tp21 tp2z tpon =| Py, wy Py,owy o Pyowy | ®)
tom1 tymz tpmn lPAm- Wy Py wy o Py WnJ

Adim 6. Teorik derecelendirme matrisi ve baslangi¢ karar matrisinden faydalanarak
gercek derecelendirme matrisi (T,) olusturulur (Esitlik 9). Maksimizasyon tabanli kriterler igin
Esitlik (10), minimizasyon tabanli kriterler i¢in Esitlik (11) kullanilir. Esitliklerde bulunan xl-j-
ifadesi kriterin alternariflerden aldigi en yiksek degeri, x;; ifadesi en disiik degeri

belirtmektedir.

tr11 G2 < trn
t t et
Tr — 1:21 r?Z r:2n (9)
trm1i trm2z " Grmn
xij - Xi;'
trij = tpij (W (10)
ij ij
+
xij - xij
trij = Lpij (—x; S (11)
ij ij

Adim 7. Teorik derecelendirme matrisi ile gercek derecelendirme matrisinin farki
almarak, Esitlik (12)’te gosterildigi gibi, toplam bosluk matrisi (G) elde edilir. Toplam bosluk
matrisi Esitlik (13)’te verilmistir.

gij =tpij ~trij 9ij€[0, ®) (12)
911 g1z Yin

G=T,-T, = 9521 .9232 g?n (13)
Im1 Gmz ° Imn

Adim 8. Her bir alternatif i¢in, alternatiflerin nihai kriter fonksiyonlar1 degeri (Q;), Esitlik
(14) kullanilarak hesaplanir. Alternatiflerin ilk siralamalart (S;;), kriter fonksiyonu degerlerine
gore belirlenir ve bu degeri en diisiik olan alternatif en iyi alternatif olarak kabul edilir.
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n
Ql :Z‘gl},i: 1,2,...,m (14)
=1

4. Uygulama

Mevcut arastirmada AB iiye ve aday iilkelerinin SES performanslar1 karsilastirilmistir.
Uygulamada performanslari kiyaslanan iilkeler Almanya (A4;), Avusturya (4,), Belcika (43),
Bulgaristan (4,), Cekya (As), Danimarka (A¢), Estonya (45), Finlandiya (A4g), Fransa (4o),
Giiney Kibris (4,,), Hirvatistan (4;4), Hollanda (A4;,), irlanda (A4;3), Ispanya (A4), Isveg
(Ays), Italya (A44), Letonya (A;,), Litvanya (4,g), Liiksemburg (4;5), Macaristan (4,,), Malta
(A1), Polonya (A4,,), Portekiz (A4,3), Romanya (A,,), Slovakya (A,s), Slovenya (4,¢),
Yunanistan (4,), Arnavutluk (4,g), Kuzey Makedonya (4,4), Moldova (4zg), Tirkiye (A34)
ve Ukrayna (A43,)’dir. Calismada kullanilan veriler Birlesmis Milletler Kalkinma Programi web
sitesinden alinmistir (BMKP, 2023). SES’e dair bir faktor olarak sunulan toplam borg servisi
orani (toplam bor¢ ylkiimliligii boli briit gelir) hakkinda pek ¢ok iilkenin verisi bulunmadig1
i¢in bir kriter olarak degerlendirilmemistir. Ayrica, AB aday tilkelerinden Karadag ve Sirbistan
konuyla ilgili eksik verileri bulundugu i¢in aragtirmaya dahil edilmemistir. Uygulamada
kullanilan kriterler diizeltilmis net tasarrufun GSYH’deki yiizdesi (K;), briit sermaye
olusumunun GSYH’deki yiizdesi (K,), nitelikli is giicii ylizdesi (K3), yogunlasma indeksi (K,),
aragtirma ve gelistirme harcamalarinin GSYH’deki yiizdesi (K5), 65 yas ve lizeri niifus orani
(Kg), askeri harcamalarin GSYH’deki yiizdesi (K7), egitim ve saglik harcamalarimin askeri
harcamalara orani (Kg), cinsiyet esitsizligi endeksi (Kq) ve en yoksul ylizde 40'in gelir pay1
(Ky) olarak siralanmaktadir.

Adim 1. Tablo 1'de sunulan karar matrisi, Esitlik (1) kullanilarak normallestirilmis bir
karar matrisine doniistiirilmiistiir (Tablo 2).

Adim 2. Esitlik (2) kullanilarak Entropi degerleri elde edilmistir (Tablo 3). Uygulamada k
degeri 0.289 olarak alinmustir.

Adim 3. Esitlik (4) kullanilarak farklilagma dereceleri hesaplanmistir (Tablo 3).
Adim 4. Esitlik (5) kullanilarak kriterlerin 6nem dereceleri elde edilmistir (Tablo 3).
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Tablo 1. Karar Matrisi

K, K, K3 K, Ks K K5 Kg Ko Ko
Ay 11.870 22.650 85.387 0.083 3.144 44,237 1.400 14.018 -2.418 -0.037
A, 12.170 27.571 86.719 0.064 3.201 38.793 0.837 20.866 -5.029 -0.329
Aj 9.911 26.290 86.877 0.469 3.477 37.050 1.081 19.251 -4.660 0.283
Ay 8.043 19.556 88.157 0.082 0.854 38.472 1.825 9.456 -1.034 -0.701
As 9.243 29.824 95.332 0.116 1.991 33.989 1.355 10.830 -1.467 0.236
Aq 20.401 23.308 80.621 0.076 2.962 36.752 1.442 13.201 -8.620 -0.268
A, 15.871 30.523 90.162 0.488 1.792 37.236 2.307 5.949 -4.942 0.313
Ag 10.318 24.336 87.900 0.129 2.935 42.402 1.530 11.240 -5.602 -0.062
Ag 5.782 25.353 85.999 0.068 2.355 40.914 2.073 8.993 -3.905 -0.324
Aqp 0.340 16.823 86.055 0.346 0.822 26.401 1.779 7.781 -0.894 -0.166
Aqq 11.130 20.222 92.225 0.066 1.248 41.042 1.849 6.790 -3.258 1.023
Ay, 15.285 21.205 79.416 0.088 2.294 39.114 1.423 12.649 -6.316 0.032
Aqs 16.518 24.196 86.606 0.305 1.232 27.816 0.287 35.742 -5.469 0.626
Aqy 7.376 21.497 67.840 0.089 1.405 38.743 1.402 10.504 -4.742 -0.484
Aqs 18.703 25.613 85.158 0.088 3.527 35.168 1.221 18.001 -4.368 -0.380
Ay 5.225 20.007 69.488 0.053 1.534 46.699 1.568 9.511 -6.874 -0.369
Aqq 5.554 27.171 92.996 0.085 0.706 40.494 2.300 5.060 -3.102 0.826
Aig 10.868 18.568 95.868 0.088 1.155 41.143 2.121 5.300 -3.670 0.038
Ao 16.569 18.179 80.847 0.113 1.129 27.645 0.757 15.234 -6.680 -0.742
Ay 11.223 30.599 88.941 0.100 1.608 32.627 1.614 10.002 -1.058 0.630
Ayq 8.693 23.241 69.131 0.252 0.680 34.001 0.563 27.624 -3.285 -0.423
A,y 10.593 20.785 95.135 0.062 1.392 34.042 2.217 5.339 -2.255 1.333
Ajyg 1.533 19.676 64.435 0.068 1.617 43.220 2.141 7.844 -5.477 0.898
Ay 5.486 25.908 86.372 0.098 0.470 30.343 2.314 4,933 -1.549 0.921
A,s 2.843 21.396 95.820 0.232 0.911 31.336 1.814 8.704 -0.403 0.695
Ay 11.210 22.016 93.607 0.204 2.147 39.950 1.104 13.510 -3.892 0.087
Ay -7.043 17.841 82.773 0.236 1.496 41.440 2.796 4.258 -2.485 0.260
Asyg -5.696 24.116 79.883 0.221 0.154 33.379 1.535 7.779 -4.602 -0.101
Ajg 13.114 33.818 83.919 0.239 0.376 27.345 1.284 12.053 -2.740 2.983
Azp 4.844 28.666 64.489 0.174 0.228 23.338 0.375 35.153 -2.081 1.907
Aszq 12.943 31.925 49.517 0.060 1.089 17.222 2.772 3.335 -4.095 0.140
Az, -2.748 13.817 80.236 0.167 0.406 33.516 4.129 3.560 -3.756 0.635
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Adim 5. Esitlik (6)’da belirtildigi gibi alternatiflerin oncelik degerleri hesaplanmustir.
Uygulamada otuz iki alternatif oldugu icin her bir alternatifin 6ncelik degeri 0.031°e esittir.
Daha sonra kriter agirliklan ile alternatiflerin 6ncelik degerlerinin ¢arpilmasi sonucunda teorik
derecelendirme matrisi elde edilmistir.

Adim 6. Uygulamadaki degerlendirme kriterlerinden K;, K,, K3, K5, Kg ve Kjj
maksimizasyon tabanl oldugu i¢in Esitlik (10), K,, Kg, K; ve K9 minimizasyon tabanli oldugu
icin Esitlik (11) kullanilmis ve gergek derecelendirme matrisi olusturulmustur (Tablo 4).

Admm 7. Esitlik (12) uygulanarak toplam bosluk matrisi olusturulmustur. Elde edilen
toplam bosluk matrisi Tablo 5’te sunulmustur.

Adim 8. Her bir alternatif igin, alternatiflerin nihai kriter fonksiyonlarinin degeri (Q;),
Esitlik (14) kullanilarak hesaplanmistir (Tablo 6). Burada Q; degeri en diisiik olan alternatif en
basarili, en yiiksek olan alternatif en basarisiz olandir.

Tablo 2. Normalize Karar Matrisi

Ky K, LL€! K, Ks K K, Kg Ko K10

A; 0043 0.030 0.032 0.017 0.062 0.039 0.026 0.036 0.020  -0.004
A, 0044 0.036 0.033 0.013 0.064 0.034 0.016 0.054 0.042  -0.035
A; 0.036 0.035 0.033 0.094 0.069 0.033 0.020 0.050 0.039 0.030
A, 0029 0.026 0.033 0.016 0.017 0.034 0.034 0.025 0.009 -0.074
As; 0.033 0.039 0.036 0.023 0.040 0.030 0.025 0.028 0.012 0.025
4, 0073 0.031 0.030  0.015 0.059 0.032 0.027 0.034 0.071  -0.028
A, 0057 0.040 0.034  0.097 0.036 0.033 0.043 0.015 0.041 0.033
Ag 0037 0.032 0.033 0.026 0.058 0.037 0.029 0.029 0.046  -0.006
A4, 0.021 0.034 0.032 0.014 0.047 0.036 0.039 0.023 0.032  -0.034
A, 0001  0.022 0.032 0.069 0.016 0.023 0.033 0.020 0.007  -0.017
A;;  0.040  0.027 0.035 0.013 0.025 0.036 0.035 0.018 0.027 0.108
A, 0055 0.028 0.030  0.018 0.046 0.034 0.027 0.033 0.052 0.003
A3z 0059  0.032 0.033 0.061 0.024 0.024 0.005 0.093 0.045 0.066
A, 0027  0.028 0.026 0.018 0.028 0.034 0.026 0.027 0.039  -0.051
A 0067  0.034 0.032 0.018 0.070 0.031 0.023 0.047 0.036  -0.040
A 0019  0.026 0.026 0.011 0.030 0.041 0.029 0.025 0.057  -0.039
A;; 0020 0.036 0.035 0.017 0.014 0.036 0.043 0.013 0.026 0.087
A;g 0039  0.025 0.036 0.018 0.023 0.036 0.040 0.014 0.030 0.004
A9 0.060  0.024 0.030  0.022 0.022 0.024 0.014 0.040 0.055 -0.078
A,, 0.040 0.040 0.033 0.020 0.032 0.029 0.030 0.026 0.009 0.066
A,; 0031 0.031 0.026 0.050 0.014 0.030 0.011 0.072 0.027  -0.045
A,, 0038 0.027 0.036 0.012 0.028 0.030 0.042 0.014 0.019 0.141
A,; 0.006 0.026 0.024 0.014 0.032 0.038 0.040 0.020 0.045 0.095
A,, 0020 0.034 0.032 0.020 0.009 0.027 0.043 0.013 0.013 0.097
A,s; 0010 0.028 0.036 0.046 0.018 0.028 0.034 0.023 0.003 0.073
A, 0.040 0.029 0.035 0.041 0.043 0.035 0.021 0.035 0.032 0.009
A,; -0.025 0.024 0.031 0.047 0.030 0.036 0.053 0.011 0.021 0.027
A,g -0.020 0.032 0.030 0.044 0.003 0.029 0.029 0.020 0.038 -0.011
A,y 0.047  0.045 0.032 0.048 0.007 0.024 0.024 0.031 0.023 0.315
Az 0.017  0.038 0.024  0.035 0.005 0.021 0.007 0.091 0.017 0.201
A;;  0.047  0.042 0.019 0.012 0.022 0.015 0.052 0.009 0.034 0.015
A;, -0.010 0.018 0.030  0.033 0.008 0.030 0.078 0.009 0.031 0.067
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K, K, K3 K, Ks Ke K> Kg Ky Ko
E; 0.968 0.994 0.997 0.936 0.944 0.995 0.969 0.945 0.960 0.909
d, 0.032 0.006 0.003 0.064 0.056 0.005 0.031 0.055 0.040 0.091
wy 0.084 0.015 0.007 0.168 0.146 0.014 0.080 0.144 0.106 0.237
Tablo 4. Gerg¢ek Derecelendirme Matrisi
K, K, K3 K, Ks K K5 Kg Ky Ko

A; 0.0017 0.0002 0.0001 0.0046 0.0038 0.0000 0.0017 0.0014 0.0008 0.0013
A, 0.0017 0.0003 0.0002 0.0048 0.0039 0.0001 0.0020 0.0023 0.0018 0.0008
A; 0.0015 0.0003 0.0002 0.0002 0.0042 0.0001 0.0019 0.0021 0.0016 0.0019
A, 0.0014 0.0001 0.0002 0.0046 0.0009 0.0001 0.0014 0.0008 0.0002 0.0001
A; 0.0015 0.0003 0.0002 0.0042 0.0023 0.0002 0.0017 0.0010 0.0004 0.0018
A, 0.0025 0.0002 0.0001 0.0047 0.0036 0.0001 0.0016 0.0013 0.0031 0.0009
A, 0.0021 0.0004 0.0002 0.0000 0.0021 0.0001 0.0011 0.0003 0.0017 0.0020
Ag 0.0016 0.0002 0.0002 0.0041 0.0035 0.0001 0.0016 0.0010 0.0020 0.0013
Ay 0.0012 0.0002 0.0002 0.0048 0.0028 0.0001 0.0013 0.0007 0.0013 0.0008
Ao 0.0007 0.0001 0.0002 0.0016 0.0009 0.0003 0.0014 0.0006 0.0002 0.0011
A;; 0.0016 0.0001 0.0002 0.0048 0.0014 0.0001 0.0014 0.0005 0.0011 0.0033
A, 0.0020 0.0002 0.0001 0.0045 0.0027 0.0001 0.0017 0.0012 0.0022 0.0015
A3 0.0021 0.0002 0.0002 0.0021 0.0014 0.0003 0.0024 0.0042 0.0019 0.0026
A, 00013 0.0002 0.0001 0.0045 0.0016 0.0001 0.0017 0.0009 0.0016 0.0005
A;s 0.0023 0.0003 0.0001 0.0045 0.0043 0.0002 0.0018 0.0019 0.0015 0.0007
A;¢ 0.0011 0.0001 0.0001 0.0049 0.0018 0.0000 0.0016 0.0008 0.0025 0.0007
A;7 0.0011 0.0003 0.0002 0.0046 0.0007 0.0001 0.0011 0.0002 0.0010 0.0029
A;g 0.0016 0.0001 0.0002 0.0045 0.0013 0.0001 0.0012 0.0003 0.0012 0.0015
A9 0.0021 0.0001 0.0001 0.0043 0.0012 0.0003 0.0021 0.0016 0.0024 0.0000
A,, 0.0016 0.0004 0.0002 0.0044 0.0019 0.0002 0.0015 0.0009 0.0002 0.0026
A,; 0.0014 0.0002 0.0001 0.0027 0.0007 0.0002 0.0022 0.0032 0.0011 0.0006
A,, 0.0016 0.0002 0.0002 0.0048 0.0016 0.0002 0.0012 0.0003 0.0007 0.0039
A,; 0.0008 0.0001 0.0001 0.0048 0.0019 0.0000 0.0012 0.0006 0.0019 0.0031
A,, 0.0011 0.0003 0.0002 0.0044 0.0004 0.0002 0.0011 0.0002 0.0004 0.0031
A,s; 0.0009 0.0002 0.0002 0.0029 0.0010 0.0002 0.0014 0.0007 0.0000 0.0027
Ay, 0.0016 0.0002 0.0002 0.0032 0.0025 0.0001 0.0019 0.0013 0.0013 0.0016
A, 0.0000 0.0001 0.0001 0.0029 0.0017 0.0001 0.0008 0.0001 0.0008 0.0019
A,g 0.0001 0.0002 0.0001 0.0030 0.0000 0.0002 0.0016 0.0006 0.0016 0.0012
A, 0.0018 0.0004 0.0001 0.0028 0.0003 0.0003 0.0017 0.0011 0.0009 0.0070
Az, 0.0011 0.0003 0.0001 0.0036 0.0001 0.0003 0.0023 0.0042 0.0006 0.0050
Az, 0.0018 0.0004 0.0000 0.0049 0.0012 0.0004 0.0008 0.0000 0.0014 0.0017
Az, 0.0004 0.0000 0.0001 0.0036 0.0003 0.0002 0.0000 0.0000 0.0013 0.0026
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Tablo 5. Toplam Bosluk Matrisi

K, K, K K, Ky K¢ K, Kg Ko Ko

A, 0.0008 0.0002 0.0000 0.0003 0.0005 0.0004 0.0007 0.0028 0.0024 0.0057
A, 0.0007 0.0001 0.0000 0.0001 0.0004 0.0003 0.0003 0.0019 0.0014 0.0062
A; 0.0009 0.0002 0.0000 0.0047 0.0001 0.0003 0.0005 0.0022 0.0015 0.0051
A, 00011 0.0003 0.0000 0.0003 0.0034 0.0003 0.0009 0.0034 0.0029 0.0069
A; 0.0010 0.0001 0.0000 0.0007 0.0020 0.0002 0.0007 0.0033 0.0027 0.0051
A, 0.0000 0.0002 0.0001 0.0003 0.0007 0.0003 0.0007 0.0029 0.0000 0.0061
A, 0.0004 0.0001 0.0000 0.0049 0.0022 0.0003 0.0012 0.0039 0.0014 0.0050
Ag 0.0009 0.0002 0.0000 0.0009 0.0008 0.0003 0.0008 0.0032 0.0011 0.0057
A, 0.0013 0.0002 0.0000 0.0002 0.0015 0.0003 0.0011 0.0035 0.0018 0.0062
A;, 0.0018 0.0004 0.0000 0.0033 0.0034 0.0001 0.0009 0.0037 0.0029 0.0059
A;; 0.0008 0.0003 0.0000 0.0001 0.0029 0.0003 0.0010 0.0038 0.0020 0.0037
A, 0.0005 0.0003 0.0001 0.0004 0.0016 0.0003 0.0007 0.0030 0.0009 0.0055
Az 0.0003 0.0002 0.0000 0.0029 0.0029 0.0001 0.0000 0.0000 0.0012 0.0044
A, 0.0012 0.0003 0.0001 0.0004 0.0027 0.0003 0.0007 0.0033 0.0015 0.0065
A;; 0.0002 0.0002 0.0000 0.0004 0.0000 0.0002 0.0006 0.0023 0.0016 0.0063
A;¢ 0.0014 0.0003 0.0001 0.0000 0.0025 0.0004 0.0008 0.0034 0.0007 0.0063
A;7 0.0013 0.0001 0.0000 0.0004 0.0036 0.0003 0.0012 0.0040 0.0021 0.0040
A;g 0.0009 0.0003 0.0000 0.0004 0.0030 0.0003 0.0011 0.0040 0.0019 0.0055
A,y 0.0003 0.0003 0.0001 0.0007 0.0031 0.0001 0.0003 0.0027 0.0007 0.0070
A,, 0.0008 0.0001 0.0000 0.0005 0.0024 0.0002 0.0008 0.0034 0.0029 0.0044
A,; 0.0011 0.0002 0.0001 0.0023 0.0036 0.0002 0.0002 0.0011 0.0020 0.0064
A,, 0.0009 0.0003 0.0000 0.0001 0.0027 0.0002 0.0012 0.0040 0.0024 0.0031
A,; 0.0017 0.0003 0.0001 0.0002 0.0024 0.0004 0.0011 0.0036 0.0012 0.0039
A,, 0.0013 0.0002 0.0000 0.0005 0.0039 0.0002 0.0012 0.0040 0.0027 0.0039
A,; 0.0016 0.0003 0.0000 0.0020 0.0033 0.0002 0.0009 0.0035 0.0031 0.0043
A,, 0.0008 0.0003 0.0000 0.0017 0.0018 0.0003 0.0005 0.0029 0.0018 0.0054
A,; 0.0025 0.0003 0.0001 0.0021 0.0026 0.0003 0.0015 0.0041 0.0023 0.0051
A,g 0.0023 0.0002 0.0001 0.0019 0.0043 0.0002 0.0008 0.0037 0.0015 0.0058
A, 0.0007 0.0000 0.0000 0.0021 0.0040 0.0001 0.0006 0.0031 0.0022 0.0000
A;, 0.0014 0.0001 0.0001 0.0014 0.0042 0.0001 0.0001 0.0001 0.0025 0.0020
Az, 0.0007 0.0000 0.0002 0.0001 0.0031 0.0000 0.0015 0.0042 0.0017 0.0053
A;, 0.0021 0.0004 0.0001 0.0013 0.0040 0.0002 0.0024 0.0042 0.0018 0.0044

Tablo 6. Alternatiflerin Nihai Kriter Fonksiyonlari Degerleri

Qj Q1 Qz Q3 Q4 QS Q6 Q7 QS
0.014 0.012 0.015 0.020 0.016 0.011 0.019 0.014
Q; Qo Q10 Q11 Q12 Q13 Q14 Q1s Q16
0.016 0.023 0.015 0.013 0.012 0.017 0.012 0.016
Q; Q17 Q13 Q19 Q20 Q21 Q22 Q23 Q24
0.017 0.017 0.015 0.016 0.017 0.015 0.015 0.018
Qj Q35 Q26 Q27 Q2 Q29 Q30 Q31 Q32
0.019 0.016 0.021 0.021 0.013 0.012 0.017 0.021

Tablo 6 incelendiginde 32 aday iilkenin basari seviyeleri goriilmektedir. Buna gore en
basarili alternatifler Ag (Danimarka), A, (Avusturya) ve A;s (Isveg) olarak siralanirken en
basarisiz alternatifler A;, (Gliney Kibris), A, (Yunanistan) ve A;, (Ukrayna) big¢iminde
siralanmaktadir.
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5. Sonug ve Tartisma

Mevcut calismada AB iiye ve aday iilkelerin SES seviyelerinin karsilagtirilmasini
amaclayan ¢ok kriterli bir yaklagim Onerilmistir. Uygulama siireci sonucunda agirliklar1 en
yiiksek olan kriterler en yoksul % 40'm gelir pay1 (0.237), yogunlagsma indeksi (0.168) ve
Ar&Ge harcamalari (0.146) olarak siralanmaktadir.

Ulkelerin iktisadi kalkinma agisindan degerlendirilmesinde en énemli makroekonomik
gostergelerden biri gelir dagilimidir. Gelir paylasimindaki adalet ve en yoksul % 40'in gelirden
aldiklar1 payin yiiksek olmasi gerekliligi arastirmacilarin hem fikir olduklari bir konudur (Balci
Izgi ve Alyu, 2018). Gelir dagilim refah artisinin toplum arasindaki dagilimini belirtmesi
acisindan g6z Oniinde bulundurulmasi gereken temel gostergedir (Caliskan, 2010). Gelir
esitsizligi toplumsal barist tehdit eden ve acil ¢6ziim bekleyen bir sorun oldugu igin,
hiikiimetlerin gelir adaletsizligini azaltacak sosyal politikalar uygulamasi bir zorunluluktur.

Yogunlagma indeksi bir iilkeden yapilan ihracatta iiriin yogunlagsma derecesinin bir
dlgiisiidiir ve Herfindahl-Hirschmann indeksi olarak da adlandirilmaktadir (BMKP, 2023).
Yogunlagma indeksinde sifira yakin bir deger bir iilkenin ihracatinin pek ¢ok iirlin arasinda
homojen bir dagilim gosterdigini belirtir ve iyi ¢esitlendirilmis bir ekonomiyi yansitir. Bununla
birlikte bire yakin bir deger, iilkenin ihracatinin birka¢ {irlin arasinda yiiksek oranda
yogunlastigin1 géstermektedir. Béyle durumda ihracatin yogunlastigi {irinler igin yasanabilecek
donemsel bir krizin, sdz konusu iilke igin yikici bir etkiye sahip olma potansiyeli bulunmaktadir.

Ulkelerin yaptiklar1 Ar&Ge yatirimlari, yenilige verdikleri degerin bir gostergesi ve
finansal yetkinligi belirten bir faktor olarak kabul edilmektedir (Yaman vd., 2020). Gliniimiizde
Ar&Ge harcamalar1 kaginilmaz bir finansal biiylime sart1 haline gelmis ve uluslararasi rekabette
dengelerin zamanla degismesine neden olmustur. Ar&Ge’ye yapilan yatirimlar hem tilkelerin
gelismislik seviyelerinin hem de rekabet gliciiniin bir gostergesidir.

Uygulama sonuglarina gore SES performansi agisindan en basarili iilke Danimarka’dir.
Ulke, diizeltilmis net tasarruf ve cinsiyet esitsizligi endeksi degerleri a¢sindan aday iilkeler
arasinda birinci siradadir. Ayrica Ar&Ge harcamalarmin GSYH’ye oram dikkat cekici
boyuttadir. Listede ikinci sirada olan Avusturya Ar&Ge, egitim ve saglik harcamalari ile 6n
plana ¢ikmaktadir. Bir baska AB iilkesi olan Isve¢ ise Ar&Ge harcamalarinin GSYH’ye orani
acisindan listede ilk sirada yer alirken, diizeltilmis net tasarruf orani ile de ikinci siradadir.

Otuz iki tilkenin degerlerinin analiz edildigi arastirmada son sirada ¢ikan Giiney Kibris
briit sermaye olusumu ve cinsiyet esitsizligi kriterleri agisindan otuz birinci sirada yer
almaktadir. Ayrica siralamada otuz birinci sirada yer alan Yunanistan diizeltis net tasarruf
acisindan son sirada iken, yapilan egitim ve saglik harcamalar agisindan otuzuncu siradadir.
Siralamada otuzuncu sirada yer alan Ukrayna ise briit sermaye olusumunda son sirada, egitim ve
saglik harcamalarinda ise otuz birinci siradadir.

AB’ye aday olan iilkeleri kendi aralarinda kiyasladigimiz zaman Moldovya’nin SES
acisindan basarili performans: dikkat cekmektedir. Ulke otuz iki aday iilke acisindan dérdiincii
sirada yer alirken, pek ¢ok AB iilkesini geride birakmistir. Kuzey Makedonya ve Tiirkiye ise
listenin orta siralarinda kendilerine yer bularak, aday {iilkeler arasinda basarili bir performansa
sahip olduklarimi gdstermistir. Siralamanin yirmi dokuzuncu sirasinda bulunan Arnavutluk ve
otuzuncu sirasinda yer alan Ukrayna’nin ise iiye {ilkelere kiyasla geride olduklar1 gériilmiistiir.
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Gelecekteki aragtirmalarda mevcut c¢alismay: ileriye gotiirecek adimlarin atilmasi
miimkiindiir. Ornegin uygulama asamasinda Birlesmis Milletler Kalkinma Programimin web
sitesinden alinan veriler kullanilmigtir (BMKP, 2023). Farkli organizasyonlardan elde edilecek
veriler ile kriter sayis1 ¢ogaltilabilir. Ayrica konuya ilgili uzman kisilerden olusan bir karar
verici heyeti olusturularak, kriter agirliklandirma siirecinde siibjektif karar verme teknikleri
uygulanabilir. Bununla birlikte farkli bolge ve topluluklardaki iilkelerin performans sonuglarmin
analiz edilmesi literatiire katki saglayacak bir arastirma konusudur.

Arastirma ve Yaymn Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢aligmada arastirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram1 Beyam
Yazar, makalenin tamamina yalniz kendisinin katki saglamis oldugunu beyan eder.

Arastirmacilarin Cikar Catismasi Beyani
Bu calismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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AN EVALUATION OF THE SOCIO-ECONOMIC PERFORMANCE OF THE
EUROPEAN UNION MEMBERS AND CANDIDATES WITH A MULTI-
CRITERIA APPROACH

EXTENDED SUMMARY

Research Subject and Purpose

Socio-economic sustainability (SES), which includes social and economic dimensions, is
the ability to achieve economic growth without harming the long-term interests of society and to
meet the needs without harming the environment. The globalization process has brought social,
economic, cultural, and political changes, especially in Europe and the surrounding regions. It is
a strategic issue to measure and analyze the European Union (EU) members and candidates in
terms of social and economic standards. In the sustainability evaluation process, it may be
treated as an issue of Multi-Criteria Decision Making (MCDM), given that it involves seeking
balanced solutions among competing criteria and indicators.

This study aims to present a multi-criteria approach that allows the SES levels of EU
member and candidate countries to be compared. For this purpose, a methodology consisting of
eight steps has been proposed. In the proposed method, Entropy is used in the first four steps in
which criteria weights are determined, and MAIRCA techniques are used in the next four steps
in which countries are evaluated.

Literature

Sustainability is a concept that has been the subject of many discussions and should be
examined from a multidimensional perspective. Since multidimensionality is at the core of the
concept of sustainability, it would be a logical approach to try to characterize the concept by
applying multi-criteria techniques. In the sustainability evaluation process, it can be considered
as an MCDM problem as compromise solutions are sought between conflicting criteria and
indicators. Some multi-criteria analysis tools should be applied to conduct empirical
international research that can be particularly useful in assessing the current situation between
certain countries or regions. In many studies in the literature, studies have been carried out in
the perspective of sustainability by making use of MCDM approaches.

Methodology

In the current study, a hybrid approach is proposed to evaluate the SES criteria and rank
EU member and candidate countries. In the proposed eight-step methodology, Entropy is used
to determine criterion weights, and MAIRCA techniques are used to rank alternatives.

The concept of entropy is defined as the measurement of uncertainty in information in
terms of probability theory. The applicability of the method is simple as it does not require any
subjective evaluation other than the data in the decision matrix to calculate the weights of the
criteria in the decision problem. The MAIRCA method is a decision-making approach based on
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identifying the difference between theoretical and actual results. The technique is based on
identifying the difference between theoretical and actual ratings.

Results

In the current study, a multi-criteria approach has been proposed that aims to compare the
SES levels of EU member and candidate countries. As a result of the implementation process,
the criteria with the highest weights are listed as the income share of the poorest 40 percent
(0.237), concentration index (0.168) and R&D expenditures (0.146). In addition, the most
successful countries in terms of SES performance are Denmark, Austria and Sweden, while the
most unsuccessful countries are Southern Cyprus, Greece and Ukraine.

Conclusion

Analysing the concept of sustainability, which should be examined with a
multidimensional perspective, with a multi-criteria approach is a research topic that will
contribute to the literature. For this reason, in the current study, a multi-criteria and integrated
approach is presented that will enable EU member and candidate countries to be compared from
the perspective of SES. In this respect, the study is the first in the current literature. In addition,
through the proposed approach, it will be possible to evaluate both the importance of SES
criteria and the current situation of alternative countries. Therefore, the research has the
potential to guide decision makers and researchers.

Future research may take steps to advance the present work. For example, data from the
United Nations Development Program website was used during the implementation phase. The
number of criteria can be increased with the data to be obtained from different organizations. In
addition, subjective decision-making techniques can be applied in the criterion weighting
process by forming a decision-making committee of experts on the subject. However, analyzing
the performance results of countries in different regions and communities is a research topic that
will contribute to the literature.
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Carbon Pricing for Greenhouse Gas Emission Reduction: Carbon Tax or Emission

Trading?
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Oz

Sanayi devriminden bu zamana atmosfere salinan sera gazi emisyonlarinin, negatif
digsallik yaratarak toplumsal refaha zarar verdigi ve en biyiik piyasa
basarisizliklarindan biri olan iklim degisikligine yol agtig1 goriilmektedir. Cesitli
ekonomik araglar kullanilarak kamu miidahalesi sayesinde emisyonlar azaltilabilir.
Karbon emisyonunu maliyetli kilarak digsal maliyetlerin igsellestirilmesini saglayan
karbon fiyatlandirilmas: bu araglardan bir tanesidir. Emisyon salimim maliyetli
kilan bu arag, iireticileri, tiikketicileri ve hiikiimetleri diisiik karbon igerikli alternatif
arayislara tesvik ederken, ayn1 zamanda enerji verimliligi ve malzeme verimliligi
¢abalarin1 da artirir. Fiyatlandirma, karbon vergisi veya emisyon ticareti ile
uygulanabilir.  Ancak iki uygulamanin, pratikte farkli sonuclar1 ortaya ¢ikabilir.
Bu calismanin birinci amaci iki temel karbon fiyatlandirma araci olan karbon
vergisi ve emisyon ticaret sistemini ve bunlarin etkilerini karsilagtirmali olarak
ortaya koymaktir. Ikinci amaci ise, emisyon azalttiminda kullanilan diger araclarla
karsilagtirilmasidir. Genis bir literatiir taramasi neticesinde elde edilen sonuglar,
uygulanan ekonomik aracin tasarimi, piyasa kosullari ve {iilkenin ekonomik
yapisina gore farkli sonuglarin ortaya ¢ikabildigini géstermektedir.

Abstract

It is considered that greenhouse gas emissions released into the atmosphere since
the Industrial Revolution as one of the biggest market failures caused by humanity
have harmed social welfare by creating negative externalities and led to climate
change. Government involvement in reducing emissions can be achieved through
carbon pricing, which increases the cost of emissions and encourages low-carbon
alternatives. Carbon tax or emissions trading can be used to implement carbon
pricing. Both tools raise the cost of carbon-containing fossil fuels, forcing
producers and consumers to shift to a low-carbon economic system. However, the
implementation of these tools may produce different outcomes in practice. This
research aims to analyze carbon tax and emission trading system applications and
compare their consequences in detail. It also compares carbon pricing mechanisms
with other emission-reduction tools. The outcomes obtained from a comprehensive
literature survey indicate that results may vary by the design of the economic
instrument, market conditions, and the country's economic structure.
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Karbon Vergisi mi Emisyon Ticareti mi?”

1. Giris

Yerkiirenin 1sinmasina yol acan basta karbondioksit (CO;) olmak iizere sera gazi
emisyonlarinin azaltilmast konusu uluslararasi miizakerelerin en tartismali konu basliklart
arasinda olmustur. Ulkeler emisyon azaltinn konusunda ne kadar yiikiimliiliik alacaklarin1 hem
tarihsel sorumluluklarina, hem bilimin 6ngérdiigii esaslara, hem de azaltim yapabilme
kapasitelerine gore belirlerler.

Gecmis donemlerde iklim degisikligi ile ilgili tartigmalar temelde kiiresel i1sinmanin
varlig1, etkileri ve iilkelerin sera gazi azaltimi igin nasil bir uzlagmaya varabilecegi konularina
odaklanmaktaydi. 21. Taraflar Konferansinda 196 iilkenin uzlasmasi ile kabul edilen Paris
Anlasmas iklim degisikligi ile miicadele agisindan dnemli bir déniim noktas1 olarak goriilebilir.
Bu anlagma neticesinde artik yillardir sera gazi azaltimi igin uluslararasi camianin nasil bir
uzlasma sergileyecegine yonelik temel tartismalarin bitmesi ve etkili miicadele i¢in eylemlerin
belirlenip uygulanacagi bir donem baslamigtir. Bu anlamda her iilke Paris Anlagmasi’nin
rehberliginde diisiik karbonlu ekonomiye gegis igin strateji planlarini somutlagtirip bu planlart
gerceklestirmek i¢in uygulanacak politika araglarini 6ncelikli olarak belirlemektedir.

Sera gazi emisyonlarinin azaltimi i¢in basta enerji sektoriiniin kendisi ve enerjiyi yogun
kullanan sektorler olmak {izere tiim ekonomik alanda ciddi bir doniisiimiin saglanmasi
gerekmektedir. Genel anlamda bu doniisiimii saglamak i¢in yapilmasi gerekenler, yenilenebilir
enerjiye geg¢is ve hem enerji hem de malzeme verimliliginde ilerleme kaydetmek seklinde
siralanabilir. Diisiik karbonlu ekonomiye doniisiimii saglayabilmek icin politika yapicilarin,
ireticilerin ~ ve  tiiketicilerin  yaklasimlarinda  derinlemesine  degisiklikler —yapmalar
gerekmektedir. Bu degisiklikler, siirdiirtilebilirlik hedeflerine ulagmak i¢in zorunlu hale
gelmistir (Higyilmaz vd., 2022; Parry vd., 2022).

Ulusal ve uluslararas1 diizeyde, enerji ve malzeme verimliligi artirma ve yenilenebilir
enerji kullanimini tesvik etme amactyla politika ve araglar gelistirme sorumlulugu hiikiimetlere
aittir. Iklim degisikligi ile miicadele, yiiksek emisyonlarin, enerji verimsizliginin ve malzeme
verimsizliginin nedenleri olan faktorlerin detayli bir analizini gerektirir. Bu tiir politika araglari,
emisyonlar1 azaltmay1 tesvik icin azaltimi Odiillendiren veya azaltimi saglayamayanlari
cezalandiran, hatta her ikisini birlestiren farkli bi¢imlerde tasarlanabilir. Karar vericiler, bu
politika araglarint secerken, uygulanabilir, ¢evresel acidan etkili, ekonomik agidan verimli,
diisiik maliyetli, adil ve uluslararasi rekabeti en az sekilde etkileyen politikalar1 tercih ederler
(Birlesmis Milletler Ticaret ve Kalkinma Konferansi [UNCTAD], 2022).

Genel anlamda gevre kirliligini azaltmak icin tercih edilen araglar standart olarak “emir
ve komuta sistemleri” ve “ekonomik/mali araglar” olarak iki ana kategoride toplanabilir. Ancak
daha detayli olarak, hiikiimetlerin sera gazi azaltimi i¢in uygulayabilecegi araglar kendi
igerisinde Sekil 1°deki gibi siniflandirilabilir.
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Sekil 1. Sera Gazi1 Emisyonlarim Azaltmak i¢in Kullamilabilecek Politika Araglar:
Not: Duval (2008) ve Birlesmis Milletler Iklim Degisikligi Cer¢eve Sozlesmesi (UNFCCC, 2014)
calismalarima dayanarak yazarlar tarafindan olusturulmustur.

Sekil 1’den goriilebilecegi gibi “emir/komuta” araglar1 grubunda olan zorunlu diizenleme
ve standartlar teknoloji temelli veya performans temelli nitelikte standartlar olabilir. Teknoloji
temelli diizenleme durumunda, enerji yogun igletmelerin sera gazi emisyonlarini azaltmak igin
belirli azaltim teknigi ya da spesifik teknolojileri kullanmalart konusunda standartlar
getirilebilir. Araglarda emisyon kontrolii i¢in spesifik katalitik konverter standardi getirilmesi
buna oOrnek verilebilir. Performans temelli diizenlemeler ise isletmelere birim iiretim basgina
salinacak emisyon miktar1 gibi temel standartlar koyup, bu hedeflere ulasma konusunda
teknoloji secimini isletmeye birakir. Ornegin araglarda, kilometre (km) basina salinacak CO,
emisyonu konusunda bir diizenleme getirilmesidir. Bu anlamda, standartlar konulmasi bir ¢esit
yasaklama igermekte ve kuruluslarin her haliikarda bu yasaklara uymasi beklenmektedir. Her bir
isletmenin sera gazi azaltimi kapasitesi, azaltilacak sera gazinin ¢esidine, sektoriin 6zelligine,
isletmelerin biiyiikligiine gore farklilik gosterecegi icin, 6zellikle teknoloji temelli standartlar
basta olmak iizere bu tiir diizenlemeler isletmeler agisindan ciddi maliyetler getirebilir (Duval,
2008).

Iklim degisikligi ile miicadele icin kullanilan ekonomik ve mali araglar kendi icerisinde
cesitli gruplara ayrilmaktadir. Siibvansiyonlar ve tesvikleri igeren sabit fiyat alim garantileri
(feed-in tariffs), ticareti yapilabilir yesil sertifikalar ve vergi indirimi yatirimlari yaninda son
yillarda daha fazla 6nem kazanan karbonun fiyatlanmasi yoluyla emisyon azaltimi politikalar
yer almaktadir. Ancak bu araglarin igerisinden literatiirde ve uygulamada iizerinde en ¢ok
durulan emisyon ticareti ve karbon vergisidir. Bu ¢aligmanin ana inceleme konusu da karbon
fiyatlamasinin bu iki temel ara¢ yoluyla gerceklestirilmesi ve iki aracin karsilastirilmasidir.
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Iklim degisikligi ile miicadelede sera gaz1 emisyonu azaltimi amaciyla gelistirilen politika
araclarmin uygulanmast noktasinda iilkelerin belli bir tecriibeye eristigini sOylemek
miimkiindiir. Literatiirde genellikle ekonomik ve mali araglarin sera gazi azaltiminda daha
esnek, diisiik maliyetli ve etkin oldugu belirtilmektedir. Emir ve komuta yontemini igeren
araclarin ise nispeten dar kapsamli, standart recete yontemleri oldugu ve iilkelerin ya da
endistrideki her firma igin etkili bir sonu¢ olusturmadig:r iddia edilmekte ve bu nedenle
ekonomik araglarin kullaniminin tercih edilmesi 6nerilmektedir (Farid vd., 2016).

Bu caligmada diisiik karbonlu ekonomiye gecis siirecinde uygulanan ekonomik ve mali
araclarin detayli bir incelemesinin yapilmasi hedeflenmektedir. Bu araglardan 6zellikle emisyon
ticareti ve karbon vergisi uygulamalar1 detayli bir sekilde degerlendirilecek ve daha sonra bu
uygulamalarin standart araglarla ve kendi aralarinda karsilastirmali bir analizi ge¢mis tecriibeleri
esas alarak irdelenmeye calisilacaktir. Tiirkiye’de de karbon fiyatlandirmasi uygulamalarinin
giindeme gelmesi, literatiirde bu basliklar hakkinda kapsamli bir politika tartigmasi olmamasi ve
calismalardan elde edilen giincel sonuglarin kapsamli bir sekilde degerlendirilmesi nedeniyle bu
calismanin literatiire 6nemli katki saglayacagi diisiiniilmektedir. Bu calismada benimsenen
metodoloji cok yonlii bir yaklasimi icermektedir. Ik olarak hem emisyon ticaret sisteminin
(ETS) hem de karbon vergilerinin teorik temelleri, tasarim ilkeleri ve pratik uygulamalar
hakkinda bilgi toplamak amaciyla karbon fiyatlandirmasina iligkin mevcut literatiiriin sistematik
bir incelemesi gerceklestirilmektedir. Bu literatiir taramasi, ekonomik araglarla ilgili
mekanizmalar, avantajlar ve zorluklara iliskin kapsamli bir anlayis gelistirmek igin
kullanilmaktadir. ikinci olarak, 6zellikle AB igerisinde karbon fiyatlandirma mekanizmalarini
uygulayan {ilkelerin deneyimlerinin karsilastirmali bir analizi yapilmaktadir. Bu analiz,
mekanizmanin tasarimi, sera gazi emisyonlar1 iizerindeki etkisi, maliyet etkinligi ve
slibvansiyonlar ve diizenlemeler vb. diger politika araglariyla uyumlulugu gibi faktorleri
inceleyerek her sistemin 6zelliklerini ortaya koymaktadir.

Bu ¢alismanin giris boliimiinden sonraki icerigi su sekilde tasarlanmistir. Ik boliimde
karbon fiyatlandirmas: konusu detaylica ele alinmaktadir. Bu boliimde ayrica karbon
fiyatlandirma araglarindan olan emisyon ticareti ve karbon vergisinin igerigi, tasarlanmasi ve
gelisimi ele alinmakta ve her iki ekonomik arac karsilastirilarak degerlendirilmektedir. ikinci
boliimde ise karbon fiyatlandirmasinin diger politika araglari ile karsilagtirilmasi yapilmaktadir.
Son Dbolimde ise karbon fiyatlandirmasina yonelik degerlendirme ve Onerilerde
bulunulmaktadir.

2. Politika Secenegi Olarak Ekonomik/Mali Araclar: Karbonun Fiyatlanmasi

Serbest piyasa sisteminde, ekonomik aktorlerin faaliyeti neticesinde toplumun refahi
maksimize edilemiyorsa, bu durumda piyasa basarisizligindan bahsedilir ve hiikiimetlerin
degisik politika araglari ile buna miidahale etmesi gerekir. Bu baglamda, iklim degisikligi insan
kaynakl1 en biiyiik piyasa basarisizliklarindan biri olarak kabul edilmektedir (Stern, 2008). insan
faaliyetlerinin etkisiyle iretim ve tiilketim siirecleri kaynakli atmosfere yayilan sera gazi
emisyonlarmin arttigt ve bu emisyon artisinin yer kiirenin isinmasma sebep oldugu, bilim
camias1 tarafindan kabul goren bir gercektir (Hiikiimetleraras: iklim Degisikligi Paneli [IPCC],
2014). Emisyon artiglarinin kontrol altina alinamamasi halinde, iklim degisikliginin gelecekte
daha biiyiik felaketlere yol acabilecegi tahmin edilmektedir (Tol, 2009; Bellard vd., 2012;
Jehanzaib vd., 2020).
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Karbon vergisi veya emisyon ticareti, isletmeler igin Onemli bir sinyal saglayarak,
isletmelerin tiretim stireclerini diigiik karbonlu ekonomiye gore diizenlemelerine tesvik saglar.
Karbon fiyatlandirmasi uygulamalar1 sonrasinda, kirlilikle en ¢ok iligkilendirilen faaliyetlerini
azaltma, durdurma veya doniistiirme secenegine sahip isletmeler, aksi takdirde 6deme yapmak
zorunda kalacaklar1 emisyon maliyetlerini g6z oniinde bulundururlar. Bdylece karbon fiyati
sayesinde, emisyonlarda azaltim diisiik maliyetle saglanabilir (Schmalensee ve Stavins 2017;
Best ve Zhang, 2020). Karbon fiyatlamasi, temiz teknolojilere gegisi tesvik ederek ve
inovasyonu destekleyerek diisiik karbonlu ekonomik biiyliimeyi de destekleyebilir (UNCTAD,
2022). Ancak “karbon fiyatinin nasil uygulanacagi ve fiyatin nasil belirlenecegi dnemli bir
konudur. Teorik olarak, karbon fiyati negatif digsallik yaratan sera gazi emisyonlarinin yol
acacagl, zararin maliyetinin, bu zarardan sorumlu olanlar tarafindan karsilanmasini esas alir
(Saruc ve Karakaya 2008; UNCTAD, 2022). Bir ton CO, salimmin neden olacag iklimsel
felaketlerin giiniimiizdeki ekonomik degeri olarak hesaplanan Karbonun Sosyal Maliyeti (Social
Cost of Carbon-SCC), olduk¢a karmasik bir modelleme gerektirir. Ciinkii gelecekle ilgili
projeksiyonlar1 olustururken kullanilan varsayimlar, emisyonlarin gelecekte nasil degisecegi,
buna bagli olarak hangi iklim felaketlerinin ne kadar etkili olacagi ve bu etkilerin ekonomik
maliyetlerinin belirlenmesi konularinda birgok belirsizlik igerir (Kuik vd., 2008). Tol (2023)
caligmasinin inceledigi son ampirik arastirmaya gore, varsayimlara bagli olarak SCC’nin iklimle
alakali bilinirlik arttitkga sosyal maliyetinin arttigit ve diisik faiz (discount) oranlar
senaryosunda SCC’nin ton bagina 122$-525$ gibi yiiksek bir deger araliginda olacagi tahmin
edilmistir. Ama¢ karbonun neden oldugu negatif digsalliklar igsellestirecek bir karbon fiyati
uygulamak ise ideal olan, SCC’ye esit seviyede bir fiyat belirlemektir ancak yukarida siralanan
bir¢ok sebepten otiirli bunu yapabilmek ¢ok zordur. Bu nedenle, uygulamada iilkeler karbonun
fiyatim goniilli ya da zorunlu olarak almis olduklari emisyon azaltimi yiikiimliiliiklerinin
seviyesine gore belirlemektedir. Bu durum, ulusal veya bolgesel diizeyde karbon fiyatlarinin
oldukea diisiik ve iilkelere bagli olarak biiytiik farkliliklar gosterdigi bir sonuca yol agmaktadir
(Best ve Zhang, 2020; Finch ve Bergh, 2022). Emisyon azaltim hedefi ne kadar yiiksek olursa,
sera gazi azaltiminin marjinal maliyeti de o kadar artar ve bu nedenle karbon fiyati nispeten
yiikksek olur. Daha diisiik azalttim hedefleri belirlendiginde ise, azaltimin marjinal maliyeti
nispeten diisiik olacagindan, karbon fiyatinin da daha diisiik oldugu goriiliir. Ancak her
durumda, belirli bir karbon fiyatinin, optimum seviyede olmasa da 6nemli miktarda sera gazi
azaltimina yol agabilecegi ve bu azaltimin daha diisiik maliyetle gergeklestirilebilecegi One
stiriilmektedir (Marron ve Toder, 2014; UNCTAD, 2022). Pratikte, karbon fiyatinin baslangicta
diisiik bir seviyede belirlenmesi 6nerilir. Bu, siyasi olarak daha kabul edilebilir bir adim olabilir
ve toplumun bu yeni uygulamaya alismasini kolaylastirabilir. Ancak, ilerleyen donemlerde
karbon fiyatinin kademeli olarak artirillmasi gerekir. Bu artis, hem gerekli teknolojik
degisikliklerin tesvik edilmesi igin yiiksek bir karbon fiyatinin gerekliligiyle hem de SCC’nin
her yi1l artmasi nedeniyledir. (Marron ve Toder, 2014).

Karbon fiyatinin uygulanmasi noktasinda ETS’nin daha fazla tercih edildigi goriilse de
bazi1 yerlerde karbon vergisi uygulamasi one ¢ikmaktadir. Diinya Bankasi’na (2023) gore 2023
yilinda, uygulanan karbon vergilendirmesi ve emisyon ticareti, kiiresel sera gazi emisyonlarin
%23'inii temsil eden 11,66 GtCOye'yi kapsamaktadir. Bunun biiyiik ¢ogunlugunu %17.64
oranla emisyon ticareti olusturmaktadir. Geri kalan %5.62 ise karbon vergisinden kaynaklidir.
Karbon vergileri ve ETS’lerden elde edilen devlet gelirleri ise 2022 yili sonu itibariyle bir
onceki yila kiyasla bes kat artarak 95 milyar dolar olmustur. Asagidaki grafiklerden de
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goriilecegi gibi uygulamalarda gergeklesen karbon fiyatlart biiyiik farklilik gostermektedir. Bu
farklilik ilkelerin veya bolgelerin almis oldugu yiikiimliiliige gore piyasa sekillenmesi sonucu
olusmaktadir. Ayrica yine grafiklerden de goriildiigii {izere karbon vergisi uygulamasi
durumunda karbon fiyat1 daha yiiksektir. Ornegin Grafik 2’den goriilecegi iizere Isveg’te 2015-
2023 yillar1 arasinda karbon fiyati 120-140$ arasinda ger¢eklesmistir. ETS sonrasi olusan
karbon fiyatlar1 ise Grafik 1’den goriilebilecegi iizere uygulamaya koyulduklari yillarda
cogunlukla 10$ ve altinda seyretmekte iken giinimiizde yiiksek diizeylerde oldugu
goriilmektedir.
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Kaynak: Diinya Bankas1 (2023)
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Bundan sonraki kisimda, karbon fiyat1 uygulamasinda politika segenegi olarak
kullanilacak ETS ve karbon vergisi hakkinda ve mevcut uygulamalarla ilgili detayli bir
degerlendirme yapilacaktir.

2.1. Emisyon Ticaret Sistemi (ETS)

Karbon fiyati uygulamasinin araglarindan biri emisyon ticaretidir. ETS sera gaz
emisyonlariin digsal maliyetlerinin piyasa mekanizmasi yoluyla kirletici aktdre yansitilmasini
esas alwr. Emisyon ticareti uygulamasi smirla ve al-sat (cap-and-trade)' sistemine
dayanmaktadir. ETS nin isleyisi geregi belli bir donemde gerceklestirmek {izere yetkili otorite
emisyon azaltimi icin hedef bir seviye belirler ve bu hedefi yerine getirmek i¢in belirlenen
sektorlerdeki her igletmenin sera gazi emisyonlarini sinirlar. Diizenleyici kurulus, her isletmeye
sinirli emisyon miktar1 icin bir kirletme hakki (emisyon permisi= allowances) ihra¢ eder.
ETS'nin temeli bu emisyon izinlerine dayanir. Bir permi igletmeye 1 ton CO, emisyon izni yani
kirletme izni vermektedir. Hedef donemin basinda, ilgili devlet kurulusu, smirli kirletme
hakkini isletmelere dagitir. Emisyon izinleri isletmelere iicretsiz olarak dagitilabilir veya belirli
bir ticret karsiliginda satilabilir.

Bir yilin sonunda isletmeler kendilerine tahsis edilen emisyon izinlerini teslim etmek
zorundadir. Diger bir ifadeyle, Isletmeler, her 1 ton CO, emisyonu i¢in ilgili miktar1 karsilayan
emisyon izinlerini ilgili devlet kurulusuna teslim etmelidir. Ancak dénem baginda bir isletmeye
verilen emisyon permilerinin, donem sonunda her zaman o isletmenin salinan emisyonuna
birebir denk gelmeyecegi agiktir. Isletmenin emisyonu, kirletme hakkini ya asabilir ya da altinda
kalabilir. Bunun farkli sebepleri olabilecegi gibi, en biiyiik sebebi karbonsuzlasmanin her bir
sektor igin maliyetinin ayn1 olmamasi, bazi sektorler veya isletmeler igin maliyetin daha yiiksek,
bazilar1 igin daha diisiik olmasidir. Bu sebeple sistem, isletmelerin kendilerine tahsis edilen
emisyon izinlerini belirlenen bir piyasada alip satabilmeleri i¢in hak tanir. Azaltim hedefini agan
isletmeler, ellerinde kalan fazladan emisyon izinlerini satabilirken, azaltim hedefini
tutturamayanlar bu izinleri piyasadan satin alabilirler. ETS’de emisyon permileri igin arz ve
talep yaratilarak, kirletme haklar1 i¢in bir piyasa olugsmasi saglanmaktadir. Azaltim hedefini
tutturamayan isletmeler, yaratilan piyasada da yeterli emisyon permisi bulamazlarsa, piyasada
olugan fiyattan daha yiiksek bir oranda olmak kaydiyla azaltamadigi her miktar karsilig1 devlete
ceza 6demek durumunda kalir (Amerika Birlesik Devletleri Cevre Koruma Ajansi [US EPA],
2003).

Sonug olarak, piyasa mekanizmasini temel alan ETS’de, emir ve komuta araglarinin
zorladig1 gibi bir smirlama ve bu azaltimin daha diigilk maliyetle yerine getirilmesi sz
konusudur. ETS’nin isleyisi ve sera gazi azaltiminin ni¢in daha diigiik maliyetle azaltilabilecegi
Sekil 2°de 6rnek verilerek gosterilmektedir.

! Tiirkge literatiirde “cap-and-trade” teriminde gegen Ingilizce trade kelimesi gogunlukla sadece ticaret
olarak terciime edilmektedir. Ancak, ilgili terimin icerigine bakildiginda bu terimin bir isim degil fiil
oldugu ve miibadele etmek, al-sat ticaretini yapmak anlamina geldigi sdylenebilir.

e
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A FIRMASI A firmasi: Satici B FIRMASI
10 bin ton CO;

v

KARBON BORSASI

Baslangi¢ emisyon miktart: 100 Baglangi¢ emisyon miktari: 100
bin ton CO, bin ton CO,
Emisyon izni: 80 bin ton CO, > Emisyon izni: 80 bin ton CO,

Azaltim maliyeti: 10 $/ton CO,E Azaltim maliyeti: 30 $/ton CO,E
Ulasilan emisyon: 70 bin ton CO, 1TONCO,=20% Ulasilan emisyon: 90 bin ton CO,
10 bin ton CO, = 200 bin $

B firmasi: Alici
10 bin ton CO,

A

Sekil 2. Emisyon Ticaret Sisteminin isleyisi

Ornekte, her iki A ve B firmasinin emisyon azaltimi yiikiimliiliigii éncesi 100 bin Ton
CO; saldigmi varsayillmaktadir. Bir yilin sonunda her iki isletmenin de emisyonlarmi %20
azaltarak toplam 80 bin ton CO; kirletme hakki verilmis olsun. Onceden de ifade edildigi gibi
her isletmenin, farkli marjinal kirlilik azaltim maliyetleri (Marginal Abatement Costs, MAC)
vardir. Baz1 igletmeler daha diisiik maliyetlerle CO, emisyonlarini azaltabilirken, digerleri
bunun i¢in daha yiiksek maliyetlere katlanmak durumunda kalir. Verilen 6rnekte, A Firmasi
kendisine tahsis edilen 80 bin ton CO, kirletim hakkindan daha fazlasini azaltabilmis ve ulastigi
70 bin emisyon miktar1 sonrasi ilave 10 bin emisyon permisi elinde kalmistir. B Firmasi ise
daha yiiksek maliyetle azaltim yapabildigi i¢in emisyonlar1 90 bin seviyesine ¢gikartmis ve permi
hakkinin 10 bin ton tizerinde kirletime yol agmistir. Bu azaltim seviyelerinde, B firmasinin
MAC’1 30$ iken A firmasinin ise MAC’1 10$ ise, bu noktada emisyon ticareti firmalarin
birbirleri arasinda permi alip satmalarina olanak saglamaktadir. Varsayalim ki arz ve talebe gore
piyasada olusan Karbon fiyat1 20$ olsun. Bu durumda diisiik maliyetle azaltim yapmis olan A
firmast ilave azalttigi 10 bin ton emisyon permisini piyasa fiyatindan, hedefini
gerceklestiremeyen B firmasina satacaktir.

Goriilecegi gibi emisyon ticareti uygulamasinin maliyet etkinligi ve ¢evre hedefi
acisindan ii¢ onemli avantaji vardir. Iki firma acisindan da maliyet etkinligi s6z konusudur.
Ciinkii A firmasi fazla azaltim yaptig1 i¢in ddiillendirilmekte ve piyasaya sattigi toplam 10 bin
ton emisyon permisi sonucu 100 bin dolar kar saglamaktadir. A firmast disiik maliyetle
yapacagl azaltim sonrasi karbon piyasasinda bu sekilde kar saglayacagini gordiigii siirece daha
fazla azaltim yapmaya istekli olacaktir. Emisyon ticaretinin olmadigi durumda bdyle bir avantaji
olmayacagi icin azaltim yapma tesviki olmayacaktir. B firmasi, hedeften 10 bin ton fazla
emisyon saldigi i¢in bu miktar1 piyasadan 200 bin dolara satin alacak ve kendi gabasi ile azaltim
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yapsaydi katlanmasi gereken 300 bin dolardan daha az maliyete katlanacaktir. Dolayisiyla 100
bin dolar tasarruf edecektir. Bu durumda “kirleten 6der” ilkesi geregi temiz iiretim yapana bir
bedel ddetilmis olacak ancak yine de kendi gabasi ile azaltacagi durumda karsilasacagi maliyete
gore daha diisiik maliyetle hedefini tutturmus olacaktir. Boylece iilkeye emisyon azaltiminin
maliyeti daha diigiik olmustur. Emisyon ticareti sonucu ii¢lincii ve diger dnemli bir avantaj ise,
bu sayede iilkenin %20 azaltim yiikiimliiliigii ya da hedefi de saglanmis ve g¢evre agisindan
kesin sonug elde edilmis olacaktir. Goriilecegi gibi, emisyon ticareti uygulamasinda hedeflenen
azaltim miktarinin ne kadar olacag: kesinlik arz etmektedir, ancak piyasada olusacak karbon
fiyati ise belirsizdir ve alinan hedefin ne kadar yiiksek olup olmadigina gore degisiklik gosterir.

Yukarida bahsedilen ETS’den de anlasilabilecegi iizere, teoride sdylendigi gibi etkin bir
sonug alabilmesi i¢in ilgili sistemin tasarimi, hangi sektorleri dahil edecegi, emisyonlarin ilk
bastan itibaren dogru hesaplanmasi, bu azaltim faaliyetlerinin izlenip, raporlanmasina ve
yasanacak soklara karsi hazirlikli olunmasina baglidir. Bunun yani sira ETS etkili ve islevsel
olacaksa, karbon fiyatinin yliksek ve istikrarli bir seviyede olmasi son derece kritiktir. Karbon
fiyati, temiz enerji teknolojilerinin maliyetlerinden ne kadar yiiksekse, bu durum, isletmelerin
diisiik karbonlu tiretim yontemlerine daha fazla yatirnm yapmalarini tegvik edecektir. Piyasada
olusacak karbon fiyati, isletmelere uygulanan emisyon sinirlamalarina baghdir. Eger ciddi bir
azaltim yikiimliliigh getirilmisse, piyasada karbon fiyat1 yilikselecek, aksi durumda ise nispeten
diisiik kalacaktir. Bu nedenle iilkeler, sera gazi azaltim hedeflerini her yil 6nceki yillara gore
daha fazla artirarak ve karbon fiyatin1 yiiksek tutarak emisyon ticaretinin etkinligini artirmay1
hedeflemelidir.

Emisyon ticareti, ¢esitli iilkelerde ve bolgelerde yaklagik 30 yildir ¢cevre politikalarinin bir
parcasi olarak kullanilmaktadir. ETS’ler, kuramsal olarak sera gazi emisyonlarini sinirlayarak
daha sonra bu emisyon izinlerinin ticaretini yapmay1 saglayan bir piyasa sistemi olusturmay1
amaglasa da, uygulamada bazi degiskenlikler gostermektedir (Schmalensee ve Stavins, 2015).

ETS uygulamalar1 bolgesel diizeyde (Avrupa Birligi Emisyon Ticaret Sistemi-AB ETS),
ulusal diizeyde (6rnegin G. Kore, Norveg, Isvicre, Yeni Zelanda, Kazakistan) ya da sehir veya
eyalet(ler) diizeyinde (California, RGGI, Quebec, Beijing) uygulanabilmektedir. Bunun
Otesinde 191 iiyeli Uluslararast Sivil Havacilik Organizasyonu (ICAO) gibi c¢ok-tarafli
forumlarda ETS uygulamasim kullanabilmektedir. Paris Anlagsmasi 6ncesi sunulan ulusal katki
beyanlarinda 90 kadar iilke karbon piyasasini kullanma yoniinde niyetlerini belirtmistir (EDF ve
IETA, 2016). Diinya bankasi verilerine gore giiniimiizde uygulanan ETS girisiminin sayisi ise
36°dir (Diinya Bankasi, 2023). Avrupa Birligi (AB) tarafindan pilot uygulama olarak 2005
yilinda yaklasik 11500 enerji yogun isletme ile baglatilan AB ETS en bilyiik bolgesel emisyon
ticareti niteligindedir (Avrupa Komisyonu, 2016).

AB ETS, yasanan sikintilar1 ve donemsel revizyonlari ile daha sonra uygulamaya konulan
diger ETS’ler i¢cin 6nemli ders ve tecriibeler barmndirmaktadir. AB’nin iklimle miicadele
programinda en dnemli politika araglarindan birisi olarak goriilen AB ETS uygulamasi pilot
uygulama doneminden itibaren ciddi sorunlarla karsilasmis ve daha sonraki yillarda bu
uygulamalar revize edilmeye c¢alisilsa da yine de bir miiddet diisiik seyretmistir. Daha sonra, AB
nezdinde emisyon permi sinirlar1 ve daha kat1 azaltim kurallar1 sayesinde 2019 yilindan sonra
ciddi sekilde yiikselme gostermistir. Subat 2023’de 100 Euro’yu asmis, giiniimiizde ise yaklasik
95 Euro diizeyinde seyir etmektedir (Diinya Bankasi, 2023).
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AB ETS’de yasanan temel sorunlardan biri, sisteme dahil olan igletmelerin sahip oldugu
emisyon permilerinin her yil arz fazlasina yol agmasi ve bu nedenle fiyatlarin siirekli diistik
kalmasidir. AB ETS Piyasasinda arz fazlasina yol agan nedenler baslica su sekilde siralanabilir
(Saruc ve Karakaya, 2008; Ar1 2010; Karakaya ve Hicyilmaz, 2016): 1) Isletmelerin mevcut
emisyonlariin gercekte oldugundan fazla hesaplanmasi ve bu nedenle kirletme haklarinin
olmas1 gerekenden fazla dagitilmasi, ii) ilk uygulamada karbon permilerinin isletmelere bedava
dagitilmasi, iii) bir sonraki doneme aktarim hakkinin (banking) verilmemesi, iv) 2008 sonrast
yasanan ekonomik krizin 6zellikle AB iilkelerini siddetli ve uzun donemli etkilemesi, v) AB
ETS sisteminde proje temelli kredi mekanizmalarinin dengelemek igin igletmeler tarafindan
kullanilmasina izin verilmesi.

Tiim bu siralanan sorunlar sistemin aksakliklaridir. Bu sorunlara ragmen her haliikarda
AB’nin hedefledigi sera gazi azaltimi gegmiste basariyla gergeklesmistir. Baska bir deyisle, eger
amag sera gazi emisyonlarini azaltmak ise ve bu azaltim alinan hedefler i¢in yeterli ise, AB
ETS’nin de katkisiyla AB, Kyoto donemindeki hedeflerinin iistiinde azaltim saglamis, 2020
hedeflerine ulasma noktasinda ise herhangi bir sorun yagamamistir (Karakaya ve Hicyilmaz,
2016). Ancak bunun ne kadarmin sistemin basarisi oldugu tartismalidir. Ornegin Bel ve Joseph
(2015) caligmasi 2005-2012 dénemindeki azaltimin 2008 krizi sayesinde basarildigini tespit
etmistir. Sistemin basarist olup olmadigi tartigmalarinin da otesinde, AB 2030 yilina kadar
emisyonlarini en az %55 oraninda azaltmayi, 2050 yilina kadar ise diinyanin iklim agisindan
notr olmay1 basaran ilk kitasi haline gelmeyi hedeflemektedir ve bu hedefleri tutturabilmek igin
ETS sisteminin yeterli olmayacagini tespit etmesi lizerine eksiklerini gidermek amaciyla Fit for
55 paketi ile sistemi reforme etmeyi planlamaktadir (Avrupa Komisyonu, 2021). Reformun en
temel araglarindan biri olarak ise Sinirda Karbon Diizenleme Mekanizmasin1i (SKDM)
getirmistir.

AB ETS sistemi AB’ne iiye iilkelerin yerli iireticileri iizerinde uygulanan bir sistem iken
SKDM ise AB ile dis ticarete konu olan iilkeler arasinda gergeklesen bir sistemdir. ETS, AB
yerli iireticileri tarafindan iiretilen mallarin fiyatin1 etkilerken, SKDM AB'nin ithalati sonucu
iilkeye giren karbon yogun mallarin iiretimi sirasinda saliman karbona yonelik bir fiyat
uygulamasidir. SKDM'nin baglangigta ¢imento, demir ve ¢elik, aliiminyum, giibre ve elektrik
sektorleri ithalatina sertifika tabanli bir sistem ile uygulanmasi planlanmistir. Bu noktada
SKDM, ETS gibi "cap-and-trade" tabanli bir uygulama degildir. Ancak SKDM uygulamasinda
sertifikalarin, iirliniin AB'de tiretilmis olmas1 durumunda uygulanacak olan ETS karbon fiyati
neyse o fiyat diizeyini yansitmasi tasarlandi. SKDM’ye ihtiya¢ duyulmasinin nedenleri temelde
su sekilde siralanabilir (Avrupa Komisyonu, 2020; Boning, Di Nino ve Folger, 2023): 1) Bazi
sektorlerin {iretim faaliyetlerini karbon diizenlemesi olmayan baska {ilkelere tasiyarak "karbon
kagagi®"na yol agmasini engellemek, ii) yiikselen karbon iicretleri nedeniyle AB'deki iireticilerin
rekabet giicliniin zarar goérmesini engellemek, iii) SKDM'den muaf olmak isteyen iilkelerin,
kendi etkili karbon diizenlemelerini olugturmasini tesvik etmek ve emisyon azaltimini ¢abalarini
kiiresellestirmek, iv) AB’nin iklim degisikligi ile miicadele politikalarina zarar veren ETS’deki
iicretsiz tahsisatlarin, SKDM ile uygulanacak karbon iicretleri ile birlikte kademeli olarak
kaldirilmas.

2 Bir iilkede veya bolgede iklim degisikligiyle miicadele amaciyla sikilastirilan sera gazi emisyon
diizenlemelerinin veya politikalarinin, agir endiistrilerin faaliyetlerini daha az diizenlemeye veya diisiik
maliyetli emisyon kontroliine sahip bagka bir iilkeye veya bolgeye tasinmalarina neden olmasi durumunu
ifade eder. Ingilizce “carbon leakage” olarak kullanilir.
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2.2. Karbon Vergisi

Cevresel tahribatin yarattig1 negatif digsallik konusunda ¢evre vergilerinin rolii ve 6nemi
uzun yillardir tartigilan bir konudur. Literatiirde ilk kez A.C. Pigou, c¢evreye verilen zararin
devlet tarafindan bir vergi uygulamasi ile miidahale edilmesi gerektigini ve kirlilige yol
acanlarin 6zel maliyetlerinin yaninda neden olduklar1 sosyal maliyetleri de yiiklenmeleri
gerektigini belirtmistir (Bashir vd., 2021; Celikkaya, 2023). Literatiirde kirlilik vergisi, yesil
vergi, emisyon vergisi ve hatta karbon vergisi ¢evresel vergilerinden bazilar1 olarak gegmektedir
(Karg1 ve Yiiksel, 2010; Liu, 2013; Bashir vd., 2021). Bu ¢alismanin inceledigi konulardan biri
olan karbon vergisi, emisyonun kaynagi olan faaliyetlerin, kirleten Oder prensibiyle,
cezalandirilmasii hedefler. Dogrudan karbonun maliyetini artiran bu vergi ile, emisyondan
sorumlu olan isletmelerin de maliyetleri artar (Parry, 2019). Karbon vergisi sonucunda,
emisyona neden olanlarin, mecburi olarak fosil yakitlarin kullanimin1 azaltmasi, temiz enerjiye
gecis arayiglarimi artirmasi, enerji verimliligi ve malzeme verimliligi stratejilerini benimsemeleri
beklenir. Etkili bir sekilde tasarlanan ve uygulanan karbon vergisinin, dogrudan fiyatlari
etkilemesi nedeniyle etkin ve diisiik maliyetli bir azaltim saglamasi beklenir (Marron ve Toder,
2014, Parry vd., 2022).

Etkin ve etkili bir karbon vergisi sisteminin planlanmas1 ve yonetilmesi siirdiiriilebilirlik
icin olduk¢a onem tasimaktadir. Kirletici faaliyet {izerine konacak bir vergi, maliyet artirict
unsur olarak daha az kirletici olan {riinlerin benimsenmesini, temiz enerji teknolojilerinin
kullanilmasini, yeni arastirma ve gelistirme faaliyetleri ile daha az kirli iiriin gelistirme
¢abalarii artiracaktir. Ancak vergi dogru kirletici faaliyet ya da davranis baz alinarak
uygulanmazsa, kirletici faaliyetin caydiriciligi hedef alinmadigi i¢in verginin emisyon azaltim
potansiyeli de diisecektir (OECD, 2010). Bu baglamda, karbon vergisinin tasarimi agamasinda
hangi unsurlarin vergilendirilecegi ve hangi yontemle vergilendirilecegi, vergi oraninin ne
olacagi ve toplanan verginin nasil kullanilacagi gibi konular {izerinde ciddiyetle durulmalidir.
Cevre vergileriyle ilgili en Oncelikli mesele, vergi matrahinin ne olacagmin saptanmasidir.
Vergiler, digsal maliyetlere neden olan faaliyetlere uygulanmalidir. Bir {irliniin iiretim siireci
vergi konusu olan karbon emisyonuna neden oluyorsa, bu vergiler, iirliniin kendisi yerine
emisyonlar {izerine konulmalidir. Kirletici isletmenin karma ya da iiriiniine uygulanacak bir
vergi, zararli faaliyetin kendisine getirilen bir verginin yerini alamaz (Karg1 ve Yiiksel, 2010).
Bu noktada bir diger sorun karsimiza ¢ikmaktadir ki, bu, karbon vergisi uygulanacak
emisyonlarin hesaplanmasindaki belirsizlikler ve zorluklardir. CO, emisyonlarinin tamaminin
Olciilmesi ve sabit bir oranda vergilendirilmesi, aslinda izlenmesi gereken yontemdir. Fakat, tiim
emisyonlarin dl¢iilmesi karmasik ve maliyetli oldugundan, kirletmeyle iliskilendirilen temsili
bir kriter kullanilir. Pratikte, fosil yakitlarin karbon igerigine dayali olan bu yakitlarin yanmasi
sonucu atmosfere salinan her bir ton CO, birim olarak kabul edilir. Nitekim, CO,
emisyonlarinin yaklasik %901 fosil yakitlarin yanmasi neticesinde salinir (Marron ve Toder,
2014). Bunun yani sira tedarik zincirinin baslangi¢ noktasina dayali bir vergi uygulamasi, daha
az sayida vergilendirilecek katmani hedef almis olur. Buna gore, 6rnegin komiire uygulanacak
karbon vergisi maden ocaginda, petrol igin rafineri ¢ikisinda, dogal gaz icin ise isleme merkezi
ya da boru hatt1 ¢ikiginda vergilendirilmelidir (Metcalf ve Weisbach, 2009).

Karbonun ne kadar vergilendirilecegi konusunda uygulamada en fazla kullanilan yontem
ise Olciit alman her bir ton CO, karsilig1 i¢in kag yerli para birimi fiyat konulacag: seklindedir.
Vergi miktariyla ilgili farkli goriisler bulunmaktadir. En iyi yaklasim, her bir yon karbonun
neden oldugu zarar1 karsilayacak bir fiyatin belirlenmesi seklinde Ozetlenebilir. Ancak bu
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yontemin tartigmali olmasi nedeniyle, iilkeler, hedefledikleri emisyon azaltimini saglayacak bir
seviyeye karsilik gelen tahmini rakamlar1 kullanmalidir. Karbon vergisinin, bu noktada, en
6nemli sorunu sudur; Belirlenen karbon fiyat1 ile fosil yakit kullanimi ve bunun sonucunda CO,
miktar1 azaltimi amaglanmaktadir. Ancak, karbon vergisi ile belirlenen fiyatin ne kadar azaltim
saglayacag1 belirsizlik arz etmektedir. Isletmeler, fiyat artis1 sonrast hala fosil yakitlari
kullanmaya devam edebilirler. Ozellikle verginin koyuldugu fosil yakitin fiyat esnekliginin
goreceli olarak diisiik olmasi nedeniyle, belirlenecek karbon fiyati 6zellikle kisa donemde
arzulanan sonucu vermeyebilir.

Karbon vergisinin, uluslararasi ticaret hesaba katildiginda ortaya g¢ikacak sorunu ise
karbon vergisine tabi olmayan rakip yurt disindaki sirketlerin rekabet avantaj1 yaratarak benzer
iiriinleri daha ucuza {ilke iginde satabilecek olmalaridir. Benzer nedenlerle, iilke i¢indeki bazi
enerji-yogun isletmeler bu rekabet dezavantajindan dolayi, karbonun fiyatlanmadig: iilkelere
sermayelerini kaydirabilir ve bu da iilke i¢inde ciddi ekonomik sikintilara yol agabilir. Bu
konuda uygulanabilecek bir ¢6ziim ise hem ihracat hem de ithalata karbon smir vergisinin
uygulanmasidir. Alternatif olarak, enerji yogun mallarin nihai tiiketim seviyesinde
vergilendirilmesi de uluslararasi rekabet sorununu ortadan kaldirabilir (UNCTAD, 2022).

Baska bir onemli husus da karbon vergisinin diizeyinin, siyasi kabul edilebilirlik
durumudur. Ters bir durumda, uygulama itirazlara yol agabilir ve etkisiz kalabilir. Karbonun
fiyatinin baslangicta diisiik bir seviyede olmasi ve daha sonra kademeli olarak artirilmasi, siyasi
anlamda Kkarsilagilabilecek bu gibi sorunlarin oniine gegebilecektir (Carattini vd., 2019).
Boylece, toplumun vergiye yavas yavas adaptasyonu gercgeklestirilecek, her bir asamada
uygulama sonuglarinin degerlendirilmesi ve buna gdre yeni fiyat i¢in uygun durumun
yaratilmasi kolaylagacaktir. Tiim bunlarin yani sira, karbon vergisi i¢in toplumun desteginin
alinmasi da siyasiler i¢cin énemlidir. Toplumun karbon vergisi i¢in destegi, faydanin ve zararin
toplum i¢inde nasil dagildigi algisina gore sekillenmektedir (Dolsak vd., 2020). Drews ve Bergh
(2016) da toplum desteginin kazanilmasi agisindan toplumlarin farkli ideolojik yapilara,
degerlere ve diinya goriislerine sahip oldugunun anlagilmasinin O6nemini vurgulamaktadir.
Politika yapicilarin toplumun bu karakteristik 6zelliklerini analiz ederek iklim degisikligi
hakkinda iletisimi kuvvetlendirmeleri, toplumu daha ¢ok bilgilendirmeleri ve seffaf politikalar
yiiriitmelerinin politika basarist acisindan kritik oldugu gézlemlenmistir. Siyasi ac¢idan karbon
vergisi i¢in uygulama zorlugu yaratan bir diger engel ise ekonomik biiyiime, refah kaybu, iicret
diisiisii ve istihdam kaybi gibi etkilerinin tespit edilmis olmasidir. Karbon vergisinin tiiketiciler
tizerindeki etkisini miktarsal olarak ele alan Liu vd. (2022) ¢alismasi Cin’de enerji kaynaklar
lizerine getirilen bir karbon vergisi uygulamasinda, vergi arttikga refah kaybinin da arttigini
gostermektedir. Dissanayake vd. (2020) calismasi da karbon vergisinin en fazla ekonomik
biiylimeyi olumsuz etkiledigini, bunun yani sira refah, enflasyon, {icret ve istihdam {izerinde de
olumsuz etkilerinin bulundugunu gostermektedir.

Vergilendirme yoluyla karbona bir fiyat konulmasi ayni zamanda hiikiimetler i¢in ciddi
bir gelir kaynagimin saglanmasi anlamima gelmektedir. Bu gelir, karbon vergisi ile dogrudan
saglanir iken, ETS sisteminde permilerin miizayedesi (auction) yolu ile saglanmaktadir. Karbon
vergisi ile hiikiimetin toplayacagi gelirin miktari, belirlenen vergi oram1 ve bu vergilerin ne
kadar etkin toplanacagina baglhidir. Bu sekilde elde edilen gelirin nasil kullanilacagi diger
onemli bir tartisma konusudur. Karar vericiler karbonun fiyatlanmasi sonucu elde edilen
kaynag1 birgok farkli amag i¢in kullanabilir. Gelir, hane halkina transfer harcamasi olarak
yeniden dagitilabilir, altyapr yatirimlari ya da diisiik karbonlu teknoloji yatirimlar icin
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aktarilabilir. Alternatif olarak, kamu borcunun 6denmesi i¢in de kullanilabilir. Uygulanacak
yeni karbon vergisi toplam vergi gelirlerini degistirmeyecek (revenue-neutral) nitelikte de
tasarlanabilir. S6yle ki, karbonun fiyatlanmasi neticesinde elde edilen gelir karsiliginda isgiicii
ya da kurumsal vergiler diistiriilerek sektoriin ve istihdamin iizerindeki vergi yiikii esit oranda
azaltilabilir. Dolsak vd. (2020) karbon vergisi gelirlerinin farkli dagitim sekillerinin, toplum
tarafindan karbon vergisine gosterilen destegi nasil etkiledigini arastirmaktadir. Bulgularina
gore, 1) vergi gelirini emisyon azaltimina ayirmanin, vergi gelirinin harcanmasi hakkinda higbir
bilgi verilmeyen kontrol durumuna kiyasla karbon vergisine yonelik genel destegi %06,3
oraninda artirdigi; ii) karbon vergisi gelirlerinin vatandaslara vergi indirimi olarak geri
dondiirtilmesinin diisiik gelirli hane halklarinin destegini %6,6 ve siyasi bagimsizlarin destegini
%9,4 artirdigy; iii) vergi geliri ile vergiden olumsuz etkilenen kesimlere destek saglanmasinin
ise diisiik gelirli katilimcilar arasinda destegi %6,1 artirdig1 ortaya konulmustur.

Diinya Bankasi'nin karbon fiyatlandirmasi hakkinda yayinlanan son raporuna gore karbon
fiyatlandirmasindan elde edilen gelirlerin yaklagik %40°1 yesil doniisiimiin finansmani igin
kullanilirken, %10’u kirilgan hane halklariin ve isletmelerin desteklenmesi i¢in kullanilmistir
(Diinya Bankasi, 2023). Dolayisiyla karbon fiyatlandirmasi, sadece ¢evresel hedefleri degil ayni
zamanda sosyal ve politik Oncelikleri de karsilamak amaciyla kullanilabilen bir aractir.
Literatlirde, karbon vergisinin uygulanmasi sonucunda, emisyonlarin azaltilmasimin yani sira
devlete gelir saglanmasi, diger vergileri azaltma olanagi sunmasi, istihdam saglanmasi gibi
farkli olumlu sonuglarin ayni anda elde edilmesine “cifte kazan¢®’ (double dividend) etkisi
denir. Freire-Gonzalez (2018), literatiirde genel denge analizi kullanarak elde edilen g¢evresel
vergi gelirlerinden cifte kazang saglanip saglanmadigini arastiran c¢aligmalarin bir Ozetini
sunmaktadir. Elde ettikleri sonuca gore inceledikleri calismalar ¢ifte kazancin miimkiin
oldugunu ve ¢ogunlukla ortaya ¢iktigini gostermektedir. Li vd. (2023) galigmasi ise dort farkl
karbon vergisi geri doniisiim modeli kurarak Cin tasima sektdriinde uygulanan karbon vergisi
politikasinin ¢ifte kazang ortaya ¢ikarma durumunu simiile etmistir. Ulastiklar1 sonuglara gore
demiryolu, hava ve kara tasimaciliginda giiglii ¢ifte kazan¢ yakalanabilir. Su tasimacilig
sektoriinde ise nispeten zayiftir ve sehir i¢i yolcu tagimacilifinda ortaya ¢ikmamaktadir. Bu
sonuglara gore vergi geri doniisiimiiniin, karbon vergisi uygulamasimin olumsuz etkilerini
hafifletmek icin etkili bir ara¢ oldugu kanisina varilmistir.

2.3. Emisyon Ticareti ve Karbon Vergisi Karsilastirmasi

Teorik olarak, sera gazi azaltimi i¢in giiclii politika segeneklerinden olan emisyon ticareti
ve karbon vergisinin benzerliklerinin ve farkliliklarinin ele alinarak karsilastirilmasi emisyon
azaltiminda hangisinin tercih edilmesi gerektigine karar vermek agisindan onemlidir. Bu
kisimda oncelikle benzerliklerinden kisaca bahsedilip, hangi noktalarda farklilastiklar tizerinde
sistematik olarak durulmaktadir.

Iki uygulamanin benzer yanlarma bakacak olursak, iki aracin da piyasa temelli olmas1 ve
ikisinde de karbona fiyat getirilmesi sz konusudur. Ayrica bu iki uygulama da isletmelere
kirleten oder prensibiyle ek maliyet yaratmakta ve bu sayede emisyon salan isletmeleri
emisyonlarim diisirmeye, temiz teknolojiye gecmeye, enerji verimliligi ve malzeme verimliligi
stratejilerini uygulamaya tesvik etmektedir. Ayrica her iki arag ile de iklim finansmani igin gelir

® Cifte Kazang Etkisi ve bu etkinin hangi durumlarda daha etkin olduguna dair bakimz (IPCC, 2022).
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yaratilabilmektedir. Bunlarin Gtesinde iki ara¢ da uygulandiklar {ilke i¢in dig ticarette rekabet
dezavantaj1 yaratabilmektedir.

Benzer yanlar1 olmasima ragmen, karbon vergisi ve emisyon ticareti araglarinin,
uygulamada birbirlerinden farkli neticeleri ortaya ¢ikabilmektedir. 20 yili askin bir siiredir
uygulamada olan emisyon ticareti ve uygulanan karbon vergisi uygulamalarinin teorik ve
pratikte goriilen farkliliklari, avantaj ve dezavantajlar1 asagida karsilastirmali olarak analiz
edilecektir. Bu amagla sistematik ilerleyebilmek icin Sekil 3’te hangi ydnlerden
karsilastirilacaklar sirasiyla kategorize edilmistir.

1. Belirsizlik

6. Rekabet

2. Idari Siireg

ETS ve
Karbon
Vergisi

3. Gelir
Saglama

5. Politik
Ekonomi

4.
Fiyatlandirma
Dis1
Araglarla
Uyum

Sekil 3. ETS ve Karbon Vergisi Karsilastirma Unsurlari
Kaynak: Parry vd. (2022) ¢aligmasina dayanarak yazarlar tarafindan uyarlanmistr.

Karbon vergisi ve emisyon ticareti araglari uygulanirken ortaya ¢ikan birinci fark
emisyon miktar1 ve emisyon fiyatinin nasil kontrol edildigi ve belirlendigi hakkindadir (Parry
vd, 2022). Karbon vergisinde, yasal olarak her bir ton karbon emisyonunun fiyati belirlenirken
ve dolayistyla bilinirken, bu fiyatin emisyonu ne kadar azaltacagi bilinemez. Emisyon
ticaretinde ise, emisyon miktarinin ne kadar azalacagi bastan bellidir ve emisyon permileri buna
gore dagitilir. Ancak uygulamanin ardindan emisyon fiyatinin ne olacagi belirsizdir. Ciinkii bu
sistemde fiyatlar, ticareti yapilan permilerin piyasadaki talep ve arzina baglidir. Dolayisiyla
karbon vergisinde emisyon azaltim miktar1 konusunda, ETS’de karbon fiyati konusunda
belirsizlik s6z konusudur. Hangi aracin tercih edilecegi ise politik yapicilarin hedeflerine
baghdir. Ornegin gelecek dénemde gerceklesmesi gereken kesin bir emisyon azaltim miktari
s0z konusu ise, politik yapicilar agisindan ETS daha caziptir ve azalim miktar1 konusunda
belirsizlik igeren karbon vergisine gore tercih edilir. Farkli durumlar igin farkli tercihleri
destekleyen ornekler ampirik literatiirde de mevcuttur. Lee ve digerlerinin (2008) inceledigi
Tayvan Orneginde, gayri safi yurtigi hasilanin daha az diismesi isteniyorsa, ETS ve karbon

e
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vergisinin birlikte uygulanmasimin bunu bagarabilecegi sOylenmektedir. Li ve Jia (2017)
calismast da benzer sekilde ETS ve karbon vergisi karisimindan olusan bir politika paketinin
Cin i¢in 2030’a kadar daha fazla emisyon azaltimi saglayacagini tespit etmistir. Xu vd. (2023)
calismasi ise Cin’de karbon vergisinin ETS’ye gore daha fazla ekonomik maliyeti oldugunu
yani ekonomik ¢iktiyr daha fazla azalttigini ifade etmektedir. Barragan-Beaud vd. (2018)
Meksika i¢in ETS’nin en uygun ara¢ oldugunu ve 2030 yilina kadar emisyon azaltiminin {ist
stniriin %31 olarak ayarlanmasi gerektigini tespit etmistir.

Karbon vergisi uygulamasinda karbon fiyatinin kesin biliniyor olmasi, fiyat belirsizligi
olan emisyon ticaretine gore énemli bazi avantajlar ortaya gikarir. ilk olarak karbon fiyatini
bilen isletmeler, pozisyonlarini daha net planlayabilir. Bunun yani sira, vergi orani kisa
donemde degismeyeceginden ve vergi artig orani tahmin edilebilir oldugundan, gelecek donem
planlamalarini daha dogru ve risk orami1 diisiik olarak yapabilirler. Diger yandan, ETS’de
emisyon permilerinin miktar1 sabit oldugundan, arz esneklikleri tam inelastiktir ve fiyat diizeyi
boyle bir durumda talebe baglidir. Talep ekonominin genigsleme ve daralma asamalarinda
dalgalanma gosterebilecegi icin, karbon fiyat1 da dalgalanma gdsterebilir. Ornegin, Covid-19
ekonomik krizi AB ETS basta olmak tlizere diger ETS’leride etkilemistir. California ve Quebec
gibi bolgelerde tahsisat fiyatlar1 diismiis, ayrica Kanada, Kore ve Cin'in bazi ETS denemeleri
gibi diger bolgelerde uyum yiikiimliiliigli donemlerinin uzatilmasi yoluna gidilmistir
(Uluslararasi Enerji Ajansi (IEA, 2020)). Farkli bir 6rnek olarak ise, Kaliforniya’da RECLAIM
ETS’de 2000°de meydana gelen elektrik santralleri kaynakli arizalar sonucu Los Angeles’da yer
alan daha kirletici santrallerin devreye sokulmasi verilebilir. Bu uygulama RECLAIM ETS’nin
hedefledigi nitrik oksit emisyonlarinin epey artmasina ve piyasada fiyatinin 400 dolar
seviyelerinden 40000 dolar seviyelerine ¢ikmasina neden olmustur (Gaulder ve Schein, 2013).
Azaltim miktarinin kesin oldugu ETS sisteminde, bu gibi ekonomik soklardan etkilenen fiyatin
belirsiz olmasi, isletmelerin emisyon azaltim stratejilerini ve planlarini olumsuz etkilemektedir.
Ekonomik dalgalanmalarin daha yogun goriildiigii gelismekte olan iilkelerde, ETS sisteminin
uygulanmasi neticesi siralanan bu risklerin meydana gelme ihtimali gelismis iilkelere gore daha
fazla olacaktir. Bu sebeple de fiyati kesin belirleyen karbon vergisi daha avantajli bir politika
secenegi olarak goriilebilir. Ancak, iktisatgilarin ve bazi kuruluslarin yaptigi caligmalar da,
ETS’de yasanan soklar sonucu ortaya ¢ikan bu tiir olumsuzluklarin taban fiyat ve tavan fiyat
uygulamasi ile azaltilabilecegi de ileri siiriilmektedir (Gaulder ve Schein, 2013; Baranzini vd.
2016; Parry vd., 2022).

Ikinci karsilastirma unsuru olan idari siire¢ ile ilgili olarak ETS ve karbon vergisi
acisindan yine Onemli ayrismalar ortaya cikabilmektedir. Idari yapilanma tarafindan
bakildiginda, karbon vergisi iilkeler i¢cin daha kolay bir segenektir ¢iinkii uzun yillara dayanan
bir vergi altyapisi halihazirda bulunmaktadir (Pope ve Owen, 2009; Parry vd., 2018). Bunun
yani sira, birgok lilke emisyon salimina neden olan enerji ve yakitlar {izerine vergi uygulama
deneyimine sahip oldugundan, mevcut vergileri karbon temelli gelistirerek, uygulamayi1 daha az
cabayla hazir hale getirip hizlandirabilirler. Diger yandan ETS daha karmasiktir ve idari yiikleri
daha fazla olabilir. ETS nin kurulmasi, yeni bir idari yap1 da gerektirir. Bu idari yapi, yani
sorumlu makam, emisyonlarin izlenmesi ve tescil islemleri ile birlikte emisyon ticareti ve kayit
tutma sistemini de olusturmalidir. T{im bunlar, biirokrasi siirecini artirir ve idari olarak maliyet
ve sorumluluklar biiyiik 6l¢iide artirir (Haites vd. 2018; IMF, 2019; Parry vd. 2022). Cao vd.
(2019) ETS’nin idari yiikiiniin, ETS disindaki sektorler ig¢in bir karbon vergisinin getirilmesi
halinde sinirlanabilecegini ifade etmektedir. Bunun yani sira ETS’yi kii¢iik ve daginik yapidaki

827



E. Karakaya, G. Akkoyun & B. Hi¢yilmaz, “Sera Gazi Emisyonu Azaltimi i¢in Karbonun Fiyatlanmasi:
Karbon Vergisi mi Emisyon Ticareti mi?”

sektorlere genisletmenin idari zorlugunun, ETS ve karbon vergisinin bir arada uygulandigi
hibrid bir sistemin idari zorluguna gore daha yiiksek oldugunu tespit etmistir.

Idari baglamda iki politika araci arasindaki bir diger onemli zorluk iki politika aracinin
kontroliiniin hangi bakanlikta olacagi ile ilgilidir. Giiney Kore'de ETS uygulamasinin
baslangicinda, Cevre Bakanligi'nin sorumlulugunda olan piyasa tabanli bir ekonomik politika
arag¢ yonetimi ciddi zorluklara yol act1 ve sonrasinda ETS ile ilgili gérevler Maliye Bakanligi'na
devredildi. Karbon vergisi uygulamasinda, temel sorumluluk vergi alaninda deneyimli olan
Maliye Bakanligi'na verilirken, ETS i¢in yiikiimliiliiglin her iki bakanliga verilmesi, siire¢
yonetiminde karmagikliga neden olabilir. Cevre Bakanligi, piyasa tabanli bir aracin
uygulanmas: ve yonetilmesinde zorluklar yasarken, Maliye Bakanligi ise emisyon izleme,
izinlerin dagitimi ve yonetimi konularinda teknik sorunlarla karsilasabilir. Tiim bunlarin yani
sira, ETS sisteminin idari islemleri olduk¢a yogun ve yiiksek maliyetli olabilir. Bu nedenle,
ulastirma sektorii gibi daha fazla paydas igeren sektorler i¢in uygulamak daha zorlayici hale
gelebilir. Bu zorluklar, ETS uygulamasiin toplam emisyonlarin sadece biiyiik isletmelere ait
kismina odaklanabilecegi anlamina gelir. Diigiik miktarli, ancak toplamda 6nemli bir emisyon
miktarina denk gelen enerji kaynakli emisyonlar i¢in karbon fiyatlandirmasi, genellikle karbon
vergisi ile birlikte sisteme dahil edilir. Bu tiir zorluklar1 asmak i¢in son yillarda, biiyiik tesisler
icin ETS ve kiigiik dlgekliler i¢in karbon vergisinin getirildigi karma bir sistemin daha etkili
olabilecegi konusulmaktadir. Daha 6nce bahsedilen Cao vd. (2019) caligmas1 da bu iddiay1 Cin
agisindan desteklemektedir.

Uciincii  karsilastirma  unsuru  gelir  saglama acisindan iki politika aracinin
degerlendirilmesidir. Karbon vergisine tabi olan isletmeler, kirletme miktarlar1 dikkate alinarak
devlete sabit oranda bir vergi dder. Dolayisiyla karbon vergisi sayesinde hiikiimetler ciddi
gelirler elde edebilmektedir. Ancak ETS sisteminde gelir yaratma durumu sistemin farkl
asamalarina gore farklilik gosterebilmektedir. Emisyon permileri isletmelere baslangicta fiyat
karsilig1 olmadan dagitilmis ise, devletin gelir saglama imkan1 olmaz. AB ETS uygulamasiin
pilot uygulama dénemi bu duruma bir &rnektir. Ancak, son yillarda birgok emisyon ticareti
uygulamasi, permilerin ilk dagitimmi belirli bir fiyatla devlete gelir saglama amaciyla
isletmelere satma yoluna gitmektedir. Bu durumda, ETS uygulamasinda ilk dagitilan izinler de
belirli bir fiyat karsiliginda devlete gelir getirmektedir. ETS sistemi anlatilirken yukarida verilen
ornekte oldugu gibi, azaltim saglayabilen isletmeler, ellerinde kalan sattiklari izinlerle belirli
miktarlarda gelir elde edebilirler. Bu, ETS nin, isletmelerin emisyon azaltma cabalarmi tesvik
etmek icin ek bir ekonomik tesvik sagladigi bir gelismedir. Gelir ile ilgili iki politika araci
arasindaki bir diger 6nemli fark ise yaratilabilecek gelirin Ongoriiliip 6ngoriilemeyecegi ile
ilgilidir. Karbon vergisi s6z konusu oldugunda vergi oran belirli oldugu i¢in devlete saglanacak
gelirin dngoriilmesi mimkiindiir. Ancak ETS’de fiyatlarin belirli olmamasi, uygulamadan elde
edilecek gelirin  dngdriilmesini  zorlastirir.  (Wittneben, 2009). Iki politika aracinin
karsilastirilabilecegi dordiincii kategori, bu araglarin fiyatlandirma dis1 araglarla uyumlu olup
olmadiklar1 hakkindadir. Karbon vergileri genellikle emisyon orani diizenlemeleri ve temiz
teknoloji slibvansiyonlar1 gibi fiyatlandirma dis1 araglarla, ETS’lere gore daha uyumludur. Bu
tarz fiyatlandirma dis1 araclar yeni bir vergi yiikii getirmedikleri i¢in, vergilerle birlikte daha
fazla kabul edilebilirlige sahiptir ve emisyon azaltimin1 destekleyebilir. ETS sisteminde ise
emisyon azalttm miktar1 belli oldugu igin, emisyon azaltimma katki saglamaz ve emisyon
fiyatlarim1 azaltacak sekilde hareket ederler. Dolayisiyla da emisyon azaltim siirecinde
maliyetleri diigiirerek siireci baltalar ve hatta ETS gelirini diisiirebilirler (Parry vd., 2022).
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Ornegin yenilenebilir enerji igin sabit fiyat alim garantisi gibi getirilecek uygulamalar sayesinde
emisyon salimi azalabilir, ancak ayni zamanda ETS sistemi iizerindeki fiyat baskisi diiser ve
emisyon azaltimini tegvik edici bir fiyat olusumu etkisini zayiflatabilir (IEA, 2020).

Karbon vergisine kiyasla, ETS'nin 6nemli bir farki, ulusal veya uluslararast diger ETS
uygulamalariyla isbirligi yaparak ortak bir karbon fiyati belirleme ve koordineli calisma
yetenegi sunmasidir. Bu isbirligi sonucunda genisleyen piyasada yine tek bir karbon fiyati
olusur. Piyasanin genislemesi, piyasadaki fiyat seviyesini daha istikrarli hale getirirken daha
fazla piyasa derinligi ortaya ¢ikar. Pratikte, AB ETS ile Isvicre ETS sistemlerinin birlestirilmesi
gibi isbirligi ornekleri verilebilir. Bu tiir entegrasyonlar, emisyon azaltimini daha etkili bir
sekilde yoOnetmeye yardimci olabilir (Kossoy vd., 2015; ICAP, 2023). Teorik olarak
bakildiginda, kiiresel capta bir karbon pazarinin olusturulmasinin da imkani vardir. Fakat
karbon vergisi, ¢ogunlukla ulusal diizeyde uygulanir, uluslararasi 6lgekte uygulamak daha
zordur. (Karakaya, 2008).

Besinci ve kritik bir diger karsilastirma kategorisi politik ekonomidir. ETS’ler vergilere
gore politik acidan daha uygulanabilir araglardir. Bunun en 6nemli sebeplerinden biri baglangi¢
asamasinda ETS'de bedava permilerin dagitilabilmesidir. Bir diger neden ise vergilerin toplum
icinde daha ¢ok tepki ile karsilanabilecek olmasidir. Nitekim literatiirde karbon vergisi i¢in
toplum desteginin nasil saglanabilecegini arastiran c¢esitli ¢aligmalar bulunmaktadir. Destek
toplama agisindan, DolSak vd. (2020) karbon vergisinin fayda ve zararmin toplum agisindan
nasil algilandiginin 6nemli olduguna odaklanirken; Drews ve Bergh (2016) toplumlarin
ideolojik yapilarina, degerlerine ve diinya goriislerine vurgu yapar. Toplum desteginin yani sira,
karbon vergisini uygulamada zorluk ¢ikaran bir diger unsur, daha 6nce de tartisildigi gibi,
karbon vergisinin ekonomik biiyiime, refah, istihdam gibi makro ekonomik gostergeler
iizerindeki etkisidir. Vergi, isletmelere maliyet yaratarak, ¢iktilarinin azalmasina ve bilylimenin
diismesine neden olabilmektedir (Dissanayake vd., 2020; Liu vd., 2022).

Son ve altinci olarak, iki politik aracin uygulanmasi sonucunda isletmelere ek maliyet
yiiklenmesi sebebiyle uygulamaya tabi olan isletmelerin rekabet dezavantaji yasamalar
gosterilebilir. Maliyeti yiikselen isletmeler, iiretimin kirletici ve enerji yogun asamalarini ya da
dogrudan tretimlerini bagka iilkelere kaydirmaya ¢aligabilir. Yani iki uygulamanin sonucunda
da karbon kagag ile karsilasilabilir. Bu sorunun en etkili ¢dzlimii uluslararasi camianin emisyon
azaltimini kiiresellestirerek, ‘kiiresel bir karbon fiyati” koymasi ya da SKDM ile var olan fiyati
kiiresellestirmesi yoluyla olabilir.

3. Karbon Fiyati Uygulamasinin Diger Politika Araclar ile Karsilastirilmasi

Calismanin bu boliimiinde bir 6nceki bolimde genis kapsamda anlatilan karbon
fiyatlandirma yontemleri ile emisyon azaltimina yonelik diger politika araclar1 karsilastirilmakta
ve emisyon azaltiminda bu ydntemlerin etkinlikleri karsilastirmal1 olarak ele alinmaktadir. Ilk
olarak karbon fiyati uygulamasi ile emir ve komuta yoOntemi araglar1 (standartlar ve
diizenlemeler), devaminda ise karbon fiyati ve siibvansiyon uygulamasi karsilagtirilmaktadir.
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3.1. Karbon Fiyati, Standartlar ve Diizenlemeler

Karbon fiyatlandirmasi ve emir komuta araclarindan olan standartlar ya da diizenlemeler
cesitli acilardan karsilagtirilabilir. Ilk olarak ortaya cikardiklari maliyet agisindan
degerlendirebiliriz. Kirliligin azaltilmas1 amaciyla uygulanan piyasaya dayali yaklasimlar, yani
karbon fiyatlandirmasi, emir ve komuta yontemi politika araglarima gore daha uygun
maliyetlidir (Baranzini vd., 2016; Rossetti vd., 2018; IMF, 2019). Daha diisiik maliyetli
olmasinin temel sebeplerinden biri karbon fiyati uygulamasi ile, bir¢ok sektdr, tiim sera gazlari
ve faaliyetlerin hedef alinabilmesidir. Bunun yam sira ETS isleyisi anlatilirken bahsedildigi
iizere (Sekil 2), her faaliyetin, ya da firmanin azaltim yetkinligi, giicii ve maliyeti farklilik
gosterebilir. Bazi isletmelerin marjinal azaltim maliyetleri oldukca yiiksek olabilir. Ancak
karbonun tek bir fiyat1 olacagi i¢in, yiiksek maliyetle azaltim yapacak kurum ya da firmalar
marjinal maliyetlerinden daha diisiik olan bu karbon fiyatindan azaltim yiikiimliiliikklerini yerine
getirebilirler. Yapilan ampirik ¢alismalar da karbon fiyati uygulamasinin emir ve komuta
yontemi uygulamalarina gore sera gazi azaltimini daha diisiik maliyetle sagladigini ortaya
koymustur (Pizer, 2002; Fischer ve Newell, 2008). Boyce (2018) karbon fiyatlandirmasinin,
kisa vadede hane halklari, firmalar ve hiikiimet i¢in uygun maliyetli emisyon azaltim tesviki
yarattigini, uzun vadede ise maliyet diisiiriicii inovasyon icin tesvik yarattigini ifade eder. Mo
vd. (2016) caligmasi ise Cin hiikiimetinin 11. Bes Yillik Kalkinma Plan1 ¢ergevesinde, 2006-
2010 yillar1 arasinda hedefledigi enerji yogunlugunda iyilesmeler igin politika araci olarak emir
ve komuta yontemlerini uyguladigini ve bu diizenlemelerin Cin ekonomisine c¢ok yiiksek
maliyetler getirdigini vurgular. Bunun sonucu olarak bazi bolgelerde sanayi tesislerinin
kapandigi da gozlemlenmistir. Ortaya ¢ikan bu maliyetler sebebiyle Cin daha diisiitk maliyetle
hedeflere ulasmak i¢in piyasa temelli araglardan ETS uygulamasina ge¢cmistir.

Ikinci olarak iki politika araci etki alanlari yani kapsayiciliklart agisindan da
karsilastirilabilir. “Kirleten 6der” prensibine dayanan karbon fiyati uygulamasi ile enerji yogun
sektorlerde fosil yakitlarin goreceli fiyati pahalilagirken, temiz enerji teknolojilerinin fiyatlar
ise nispeten ucuzlamis olur. Bu yolla, 6rnegin en fazla kirletici olan komiir kullanimindan dogal
gaza, daha sonra da yenilenebilir enerji ve niikleer enerji kullanimina dogru bir doniisiim
gerceklesebilir. Nitekim Anser vd. (2021) karbon kirliliginin geleneksel fosil yakitlar1 kullanan
enerji sektoriiyle baglantili oldugunu ve karbon fiyatlandirmasi gibi politikalar sayesinde
alternatif temiz enerji tiirlerinin tiikketiminin artmasinin karbon zararlarinin azaltilmasi i¢in umut
verici oldugunu ifade eder. Bunun yaninda karbon ayak izi yilksek olan tiiketicilerin
davraniglarinda bir degisime neden olacak karbon fiyatlamasi, tiiketicileri de daha az enerji
tilketimi icin tesvik eder. Ote yandan, uygulanacak politika araci standart ve diizenleme
niteliginde ise, bu uygulamalar sadece ilgili sektor ya da teknolojiyi esas aldig1 i¢in etkisi ilgili
teknoloji ya da servis ile sinirl kalacaktir. Ornegin enerji verimliligi amaciyla getirilen teknoloji
temelli bir diizenleme, sadece o sektordeki iireticileri ilgilendirecegi igin etkisi sinirh kalacaktir.
Dabhasi, tiiketicileri dahil etmeyen boyle bir diizenleme, diizenlemeye tabi sektdriin azalan enerji
tiikketimi sonucu enerji fiyatlarii disiirdiigii icin, hane halki enerji talebinde bir artisa neden
olabilir ve enerji verimliligi sonrasi daha fazla enerji tiiketimi ve emisyon artis1 s6z konusu
olabilir. Geri tepme etkisi (rebound effect) olarak bilinen bu durum karbon fiyat1 uygulamasi
durumunda daha hafif olarak atlatilabilir. Ciinkii, her ilave enerji kullaniminin, tiiketicilere de
ilave maliyet getirmesi sayesinde geri tepme etkisinin daha az olmasi teorik olarak beklenebilir
(UNCTAD, 2022).
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Ekonomik ve mali araglar dogrudan sera gazi azaltimi saglamanin yaninda, iklim
finansman1 konusunda da merkezi bir role sahip olabilir. Iklim finansmani diisiik karbonlu ve
iklime direncli bir ekonomik yapiya doniistimii saglamak igin gerekli olan yatirimlarin yerel,
ulusal veya uluslararas1 kaynaklarla finansmani anlanmina gelmektedir. Ugiincii olarak iklim
degisikligi finansmaninda 6nemli olan, gelir yaratimi agisindan da iki yontem birbirinden
ayrilmaktadir. Emir ve komuta yontemlerine gore, karbon fiyatlandirmasi sayesinde
hiikiimetlerin ciddi bir gelir yaratmasi s6z konusudur (OECD, 2021). Ayrica fosil yakat
kullanimini esas alarak uygulanacak bir karbon vergisi ya da emisyon permilerinin 6nceden
satilmast yoluyla uygulanan ETS sayesinde iilkelerin elde edecegi bu ilave gelir ile azaltim
saglayan ilgili sektorlerin ya da hane halklarinin katlanmis olduklart maliyetleri hafifletme
yoluna gidilebilir.

3.2. Karbon Fiyati, Tesvik ve Siibvansiyonlar

Emisyon azaltimini1 saglamak amaciyla kullanilabilecek 6nemli politika araglarindan biri
de tesvikler ve siibvansiyonlardir. Emisyon azaltiminda kullanilan karbon fiyatlandirma araclari
ile karsilagtirlmast da bu yiizden Onemlidir ve bu bolimde bu politika araglarinin
karsilagtirilmasi {izerinde durulmaktadir.

Ulkeler, stratejik saiklerle bazi sektdrlerin gelistirilmesine 6zel dnem verirler ve bu
amacla farkli tesvik mekanizmalar1 uygularlar. Sera gazi azaltimi saglamak icin kullanilan
destek mekanizmalar1 6zellikle yenilenebilir enerji kaynaklarimi gelistirmeyi ve verimliligi
arttirmay1 amaglamigtir. Ancak son yillarda elektrikli araglardan, kritik mineral ve hammaddeye
erisime ve enerji depolamaya kadar birgok diisiik karbonlu doniisim icin tesvikler
kullanilmaktadir. Bu amagla kullanilan baslica tesvik tiirleri sabit fiyat garantileri (feedin
tariffs), yenilenebilir enerji sertifikalari (renewable energy certificates) ve yatirim vergi kredileri
(investment tax credits) seklinde siralanabilir. Bu tesvik yontemlerinden sabit fiyat garantilerini
ginlimiizde Amerika Enflasyon Azaltma Yasasi (Inflation Reduction Act (IRA)) ile
uygulamakta Almanya, Ingiltere, Tiirkiye gibi Avrupa iilkelerinde de yaygin olarak
kullanilmaktadir. Yenilenebilir enerji sertifikalar1 genellikle gelismis lilkelerce tercih edilmekte,
yatinm vergi kredileri ise Ozellikle Amerika Birlesik Devletleri’nde etkin olarak
kullanilmaktadir.

Ik olarak daha 6nce de iizerinde duruldugu iizere cogu ekonomistin piyasaya dayanan
karbon fiyatlandirma araglarinin emisyon azaltimi igin birinci en iyi secenek oldugunu,
standartlar, tesvikler, egitimler gibi diger politikalarin ise ikinci en iyi segenek oldugunu ifade
ettiklerini belirtmek gerekir (Fischer ve Newell, 2008; Boyce, 2018; Gugler vd., 2021; Pizer,
2022;). Bu baglamda karbon fiyatinin, tesvikler ve siibvansiyonlara gore de daha uygun
maliyetli oldugu sdylenebilir. Nitekim ampirik ¢aligmalar da bu ¢ikarimi desteklemektedir.
Gugler vd. (2021) calismas: ingiltere ve Almanya’da karbon fiyatlandirmasinin riizgar veya
giines enerjisini silbbvanse etmekten daha {istiin oldugunu da tespit etmistir.

Ote yandan, uygulanan bazi siibvansiyonlar, sera gazi emisyonlar1 artisinin asil
tetikleyicisi olabilmekte ve iklim degisikligi ile miicadelede ciddi sorunlara yol agabilmektedir.
Ornegin, uzun zamandir birgok gelismis ve gelismekte olan {ilkenin fosil yakitlara sagladig
tesviklerin devam etmesi 6nemli bir sorundur ve bunlarin kaldirilmas: bilyilk 6nem arz
etmektedir (UNCTAD, 2022). Diisiikk karbonlu ekonomiye gecis icin enerji sektoriinde
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yaganmast gereken radikal doniisiimiin Oniinde en biiylik engellerin basinda goriilen fosil
yakitlara saglanan siibvansiyonlar konusunda ¢ok ciddi bir politika degisikligine gidilmelidir.
IEA (2023) verilerine gore kiiresel 6lgekte komiir, petrol ve dogalgaza 2022 yilinda saglanan
siibvansiyonlar ilk kez 1 Trilyon $’1n iizerine ¢ikmustir. G-20 Ulkelerinde bu rakam 452 Milyar
$ ile yenilenebilir enerji kaynaklarina saglanan 121 Milyar $’lik tesviklerin neredeyse dort kati
daha fazladir (Bast vd., 2015). IPCC (2022) raporuna gore, fosil yakitlara saglanan
stibvansiyonlarm ortadan kalkmasi ile kiiresel CO, emisyonlarinin %1-4 oraninda ve sera gazi
emisyonlarmin 2030 yilma kadar yaklasik %10 oraninda azalabilecegi Ongoriilmektedir.
Liebensteiner vd. (2023) iyi niyetli bir piyasa miidahalesi olan yenilenebilir enerjiye yonelik
siibvansiyonlarin fiyat sinyallerini bozabilecegini ve bu ylizden piyasa temelli olmayan bir
politikanin tamamlayic1 teknolojileri olumsuz etkileyebilecegini gostermektedir. Karbon
fiyatlandirmasinin, piyasaya dayali fiyat sinyali yoluyla ¢alismasi sayesinde sorunlari 6nemli
o6l¢iide ortadan kaldiracagini vurgulamigtir.

Ele alian her iki uygulamanin da farkli kosullar altinda avantaj ve dezavantajlart vardir.
Oncelikle tesvikleri ele alacak olursak sabit fiyat garantili tesvikleri ornek verebiliriz.
Yenilenebilir enerji teknolojilere gecisi desteklemek icin uygulanan sabit fiyat garantili
tesviklerin (feedin tariff) ozellikle iki amaci vardir; i) yenilenebilir enerji teknolojileri fosil
yakitlara gore daha pahali ise veya teknolojisi tam geligmemis ise bunlarin rekabet edebilmesi
icin uygulanabilir, ii) yenilenebilir enerji kullanimi fosil yakitlarin fiyatlar ile rekabet edebilir
oldugu halde, iilkede artan enerji talebinin 6zellikle temiz enerji kaynaklar ile temin edilmesi
amaglaniyor ise sabit fiyat garantili tegvik sistemi uygulanabilir.

Ik durumda fiyat rekabeti saglaminca, yani maliyetler fosil yakitlarla ayni seviyeye
gelince, tesvik uygulamasindan vazgegilir (Ispanya, ingiltere ve Tiirkiye 6rneklerinde oldugu
gibi). Ikinci durumda yatirimlar istenilen seviyede gergeklesinceye kadar tesviklere devam
edilebilir. Ancak, her iki uygulamada goriilecegi gibi, sabit fiyat garantili tesvik sistemi
ozellikle “yeni ve ilave yatirimlar” {izerinde etkili olurken, siiregelen mevcut karbon temelli
enerji yapisini doniistiirmede yeterince etkili degildir. Diger yandan karbon fiyatlandirmasini ele
alacak olursak yine avantaj ve dezavantajlarla karsilasiriz. Yukaridaki 6rnege devam edersek,
mevcut yapida fosil yakitla galisan elektrik santralleri bu durumdan fazla etkilenmeden
faaliyetlerine devam edebilirler. Bu faaliyetlerde emisyon azaltimi saglamak i¢in ise karbonun
fiyatlandirilmas1 gerekir. Karbonun fiyatlanmasi s6z konusu oldugunda, fosil yakit temelli
yatinnmlar i¢in ek maliyet ortaya ¢ikar. Mevcut fosil yakit temelli elektrik santrallerinin biiyiik
oranda CO, yayma durumu var ise, boyle bir cezalandirma siibvansiyon uygulamasina gore ¢ok
daha etkili sonuglar dogurur. Dahasi, karbon fiyatinin, yeni ve ilave yapilacak yatirimlarda da
getirecegi ek maliyetler sebebiyle, fosil yakit temelli yatirnmlari dnleyici bir 6zelligi vardir.
Ancak, karbon fiyati uygulamasi Ozellikle rekabet edebilir seviyede olmayan pahal
yenilenebilir enerjiye gecisi tesvik edecek bir sonug dogurmayabilir. Boyle durumlarda sabit
fiyat garantili tegvik sistemi daha etkin sonuglar dogurur. Ciinkii bu tiir tesvikler sayesinde
pahali olan yenilenebilir enerji, nispeten daha karli ve devlet garantili bir yatirim olarak
goriilecek ve bu sayede tercih edilen, kolay finansman saglanan bir sektor haline gelecektir.
Boyle bir uygulamaya 6rnek olarak ise 16 Agustos 2022 de Joe Biden tarafindan imzalanarak
yiirtirliige giren IRA verilebilir. ABD Baskani Joe Biden, yasay1 imzalayarak iilkenin temiz
enerji donisiimiine yaklasik 400 milyar dolar yatirrm yapmustir (Seltzer, 2023). Bu yasa ile
ABD, enerji depolama, yesil hidrojen, deniz {istii riizgar tiretimi, aliiminyum ve yesil ¢elik gibi
temiz teknoloji firsatlar i¢in rekabet giicii kazanmistir. IRA’nin ABD karbon emisyonlar
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iizerindeki etkisini arastiran Bistline ve digerlerinin (2023) yaptig1 calismaya goére IRA’dan
once ABD karbon emisyonlarini yilda yaklasik %2 oraninda azaltirken s6z konusu yasa sonrasi
bu oranin %4 e ¢iktig1 goriilmektedir.

Nihai olarak, arastirmalardaki c¢ogunlugun standartlar, diizenlemeler, tesvikler ve
siibvansiyonlar gibi araclara kiyasla piyasa temelli olan karbon fiyatlama arag¢larini, emisyon
azaltim ve teknolojik doniisiim saglamada daha etkili sonu¢ doguran bir arag olarak kabul
ettigini goriiriiz. Ancak literatiirde alternatif goriisler de mevcuttur. Bunlardan ilki cesitli
politika araglarimin bir arada kullanilmasi durumunda daha etkili sonuglar elde edilebilecegini
gosteren caligmalardir (Kivimaa ve Kern, 2016; Rosenbloom vd., 2020). Diger gorisler ise
karbon fiyatlamasinin emisyonlar {izerinde sinirli etkide bulundugunu gosteren ¢alismalar Green
(2021) ve karbon fiyatina dogrudan karsi cikan goriislerdir (Patt ve Lilliestam, 2018).
Literatiirden elde edilen sonuclar bir biitlin olarak degerlendirilecek olursa iilkeye, sektor
yapisina, toplum yapisina ve piyasa kosullarina gore etkili olacak politikanin degisebilecegini
goriirliz. Bu agidan politika yapicilarin kosullar1 dogru degerlendirmeleri ve dogru politika ya da
politika bilesimlerini uygulamalar1 emisyon azaltimlarinin hizli, az maliyetli ve etkili bir sekilde
gercgeklestirilebilmesi i¢in dnemlidir.

4. Sonuc¢

Sanayi devriminden bu yana atmosfere salinan sera gazi emisyonlarinin, toplumsal refaha
zarar vermesi, negatif digsallik yaratmasi ve iklim degisikligine yol agmasi neticesinde emisyon
azaltim cabalar1 uluslararasi alanda kendini Oncelikle Kyoto Protokolii daha sonra Paris
Anlagmasi ile gostermistir. Paris Anlagmasi, imzalayan tiim {ilkeleri kendi ulusal katkilarini
belirlemeye ve diisiik karbonlu bir gelecege adim atmaya tesvik etmistir. Dolayisiyla kamu
miidahalesinin emisyon azaltiminda énemli bir rol oynadig1 kesindir. Ulusal katki hedeflerinin
tutturulmas1 baglaminda 6énemli olan politika araglar1 bu ¢alismanin konusunu olusturmaktadir.
Ozellikle piyasa tabanl1 olan karbon vergisi ve ETS sistemlerinin hem birbirleri arasinda hem de
diger politik araglarla karsilastirilmasi, avantajlarinin ve dezavantajlarinin ortaya konulmasi,
hali hazirda ulusal ETS sistemini kuracak Tiirkiye gibi iilkeler agisindan dnemlidir. Karbon
vergisi ve ETS, uygulandiklar: iilkelerde, iireticileri, tiiketicileri ve hiikiimetleri diisiik karbon
icerikli yenilenebilir enerji yatirnmlar1 yapmaya tesvik ederken, ayni zamanda enerji verimli ve
malzeme verimli ¢abalarini artirabilir. Bunun saglanabilmesi igin ise politika araglarnin etkili
ve etkin kullanimi olduk¢a dnemlidir. Bu {ilkeler, ge¢gmis uygulama orneklerinden elde edilen
derinlemesine tecriibelerden yararlanarak emisyon azaltim stratejilerini daha etkili
olusturabileceklerdir. Emisyon azaltiminda da bu sayede daha planli hareket edebilecek ve
hedeflerini tutturabileceklerdir.

Karbon fiyatlandirmasi, cevresel politikalarin merkezinde yer alan ve avantajli bir
yaklagimdir. Bu politika araci, sera gazi emisyonlarini diisiirme amaci giiderken ayn1 zamanda
ekonomik agidan da avantajlar sunar. Siirdiiriilebilir biiylimeyi destekler ve hiikiimetlere ek gelir
kaynaklar1 sunar. Ayrica uluslararasi isbirligini tesvik eder ve iklim degisikligi ile miicadelede
o6nemlidir. Bu nedenle hem Kyoto Protokolii hem de Paris Anlagmasi metinlerinde emisyon
azalimi i¢in etkin bir segenek oldugu vurgulanmistir. Fiyatlandirmada hangi yontemin
kullanilacag1 ise cesitli unsurlara bagh olacaktir. Ornegin vergi kacaginin ¢ok oldugu bir
ekonomide karbon vergisi oranim artirmak emisyon azaltiminda etkin sonu¢ vermeyebilir.
Karbon vergisi ve ETS araglarinin her ikisinin de avantajlar1 ve dezavantajlari bulunmaktadir.
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Ancak temelde karbon vergisi ve ETS de ayni sonuglar1 saglayacak ve emisyon azaltimina
katkida bulunacaktir. Miihim olan, secilen aracin dikkatli bir sekilde planlanmasi ve
uygulanmasidir.

Fakat elbette karbonun fiyatlandirilmasi, emisyon azaltiminda belirli bir noktaya kadar
destek verebilecektir ve tek basina yeterli goriilmemektedir. Siirdiiriilebilir ve yesil bir
ekonomiye gecis icin tiim ekonomik araglarin ve emir komuta sistemlerinin birbiriyle uyumlu,
birbirlerinin eksikliklerini kapatic1 sekilde kullanilmasi gerekir. Tek bir politika aracina bagh
kalmak yerine, hibrid politikalar olusturmak bu baglamda literatiirde de daha c¢ok ilgi
gormektedir. Siibvansiyonlar, tesvikler, standartlar ve diizenlemeler, egitim ve bilinglendirme
kampanyalar1 gibi mekanizmalar, karbon fiyatlandirma yaklagimlariyla uyumlu yiiriitiilebilir.
Ornegin, malzeme verimliligini saglayarak enerji tiikketimi ve emisyon azalttmin saglayabilecek
malzeme yogun bir sanayi sektdriine getirilen dongiisel ekonomi standartlar1 ve diizenlemeleri
ile karbon fiyatlandirma sistemleri koordineli g¢aligir. Diigiik karbonlu, enerji verimli ve
malzeme verimli uygulamalara daha fazla tesvik saglanmis olur. Bu kombinasyonlar,
emisyonlart diistirmenin maliyet etkin ve verimli yollarin1 bulma amacima hizmet ederken,
teknolojik doniisiimii ve gelecegin ekonomilerini yakalamanin miimkiin olmasini saglar.

Paris Anlasmas1 sonrasi, artik iilkelerin diisiik karbonlu ekonomik doniisiimii nasil
saglayacagl konularinin etraflica tartisildigi bu donemde, yasanan ge¢mis tecriibeleri de goz
onilinde bulundurarak karbon fiyatinin ve onu destekleyecek diger araclarin birlikte hibrid bir
olusum i¢inde daha yaygin olarak uygulanacagini séylemek miimkiindiir.

Arastirma ve Yayin Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢alismada arastirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram1 Beyani
1. yazar %40, 2. yazar %30 ve 3. Yazar %30 oraninda makaleye katki saglamis olduklarini beyan eder.

Arastirmacilarin Cikar Catismasi Beyani
Bu ¢alismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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CARBON PRICING FOR GREENHOUSE GAS EMISSION REDUCTION:
CARBON TAX OR EMISSION TRADING?

EXTENDED SUMMARY

Introduction and Aim of the Study

Market failure occurs when the welfare of society cannot be maximized due to the actions
of economic actors in an unregulated system. Climate change is one of the most significant
examples of market failure caused by humanity. It is widely acknowledged that greenhouse gas
emissions, which have been released into the atmosphere since the Industrial Revolution, cause
negative externalities that harm societal well-being. To address this issue, governments employ
various economic instruments aimed at reducing emissions and internalizing the social costs.
Economists argue that carbon pricing can be an effective and cost-efficient way to achieve this
goal. Carbon pricing can be implemented directly through a carbon tax or indirectly through an
emissions trading scheme. Both approaches, in theory, raise the costs of carbon-containing
fossil fuels, encouraging both producers and consumers to shift to a low-carbon economic
system.

In this study, a comprehensive methodology is employed to assess the effectiveness of
economic instruments, specifically carbon pricing mechanisms, in facilitating the transition to a
low-carbon economy. The primary focus of the analysis revolves around carbon pricing through
emission trading systems (ETS) and carbon taxes, which have emerged as critical tools in the
pursuit of greenhouse gas emissions reduction goals. This study is expected to make a
significant contribution to the literature, particularly in the context of carbon pricing practices
being on the agenda in Turkey, because there is no comprehensive policy discussion on these
issues in the literature, and this study comprehensively evaluates the current results obtained
from previous studies in the literature.

Methodology

The methodology adopted in this study comprises a multifaceted approach. Firstly, a
systematic review of the existing literature on carbon pricing is conducted to gather insights into
the theoretical foundations, design principles, and practical applications of both ETS and carbon
taxes. This literature review serves as the cornerstone for developing a comprehensive
understanding of the mechanisms, advantages, and challenges associated with these economic
instruments.

Secondly, a comparative analysis of the experiences of countries particularly within the
EU that have implemented carbon pricing mechanisms is undertaken. This analysis delves into
the specifics of each system, examining factors such as the design of the mechanism, its impact
on greenhouse gas emissions, its cost-effectiveness, and its compatibility with other policy tools
such as subsidies and regulations. Case studies of successful implementations, as well as
instances where challenges were encountered, are scrutinized to extract valuable insights.
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Conclusion

The comprehensive analysis presented here demonstrates the effectiveness of carbon
pricing mechanisms, in advancing countries’ transition towards a low-carbon economy. When
properly designed and implemented, the analysis shows their potential to significantly reduce
greenhouse gas emissions. However, the success of these mechanisms depends on factors like
design, emissions caps, taxation levels, market conditions, and economic structures, leading to
diverse outcomes. In conclusion, carbon pricing mechanisms, such as ETS and carbon taxes
play a significant role in achieving emissions reduction goals, offering guidance to
policymakers and stakeholders amidst the climate change battle. Following the Paris
Agreement, during this era when countries are debating how to accomplish low-carbon
economic transformation, it is possible to propose that the carbon price and other tools should
be applied in a hybrid method, considering prior experiences.
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