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Research Article

Dynamic Volatility Connectedness between the Sustainability Index and Stock
Market Main Sector Equity Indices

Letife Ozdemir?
Abstract

Introduction: Assessing volatility spillovers provides guidance the decision-making processes
of market participants and policymakers. In this context, identifying volatility transmitters and
receivers between sustainability and traditional indices contributes to risk management.
Method: The dynamic volatility spillover among the Sustainability Index (XUSRD), the BIST-
100 (XU100) and main sector indices in Turkey using the time-varying parameter vector
autoregressive method. Daily data for the period 02 February 2020 to 31 July 2025 for the
XUSRD, XU100, Financial (XUMAL), Industrial (XUSIN), Services (XUHIZ), and
Technology (XUTEK) indices are used.
Results or Findings: The XUSRD, XU100, and XUSIN indices are volatility transmitters;
while the XUMAL, XUTEK, and XUHIZ indices are volatility receivers. The high value of
TCI indicates that volatility spillovers among the indices are quite strong. Volatility spillovers
increases during periods of global events (the coronavirus outbreak and the Russia-Ukraine
war), as well as domestic events (the February 6 earthquakes and political developments in
2025). Furthermore, volatility transfer occurs from the XUSRD to the Industrial, Services, and
Technology indices at rates of 19.50%, 17.59%, 17.47%, and 14.97%, respectively.
Discussion or Conclusion: The findings indicate a high degree of dynamic volatility
connectedness among the indices included in the analysis. Therefore, including these indices in
the same portfolio may increase portfolio risk. Furthermore, changes in sustainability-focused
expectations are seen to be rapidly transmitted to the production and service sectors, particularly
the financial sector. Investors can make less risky investment decisions by paying attention to
the volatility spillovers among these indices.

Keywords: sustainability index, stock market sector indices, dynamic connectedness,
volatility spillower, TVP-VAR model
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Arastirma Makalesi

Siirdiiriilebilirlik Endeksi Ile Borsa ve Ana Sektor Pay Endeksleri Arasindaki
Dinamik Volatilite Baglantis
Letife Ozdemir?
Oz

Giris: Volatilite yayilmasinin degerlendirilmesi, piyasa katilimcilarinin ve politika yapicilarin
karar alma siireclerine rehberlik eder. Bu baglamda, siirdiiriilebilirlik ve geleneksel endeksler
arasindaki volatilite aktaricilarini ve alicilarini belirlemek, risk yonetimine katki saglar.
Yéntem: Tiirkiye’de Siirdiiriilebilirlik Endeksi (XUSRD) ile BIST-100 (XU100) ve ana sektor
endeksleri arasindaki dinamik volatilite yayilimi, zamana gore degisen parametreli vektor
otoregresif yontemiyle incelenmektedir. XUSRD, XU100, Mali (XUMAL), Sinai (XUSIN),
Hizmetler (XUHIZ) ve Teknoloji (XUTEK) endekslerine ait 02.02.2020-31.07.2025 dénemi
giinliik veriler kullanilmaktadir.
Sonuglar ya da Bulgular: XUSRD, XU100 ve XUSIN endeksleri volatilite yayicisi; XUMAL,
XUTEK ve XUHIZ endeksleri ise volatilite alicis1 konumundadir. TCI katsayisimn yiiksek
olmasi, endeksler arasinda volatilite yayilimi olduk¢a giiclii oldugunu isaret etmektedir.
Volatilite yayilimi koronaviriis salgini1 ve Rusya—Ukrayna savasi gibi kiiresel olaylarin ve 6
Subat depremleri ve 2025 yili siyasi gelismeleri gibi iilke i¢i olaylarin oldugu donemlerde
artmaktadir. Ayrica, XUSRD endeksinden Mali, Sinai, Hizmetler ve Teknoloji endekslerine
sirastyla %19,50, %17,59, %17,47 ve %14,97 oranlarinda volatilite aktarim
gergeklesmektedir.
Tartisma ya da Yapilan Cikarimlar: Bulgular, analize dahil edilen endeksler arasinda yiiksek
diizeyde dinamik volatilite baglantililigi oldugunu ifade etmektedir. Bundan dolayi, bu
endeksler ayni portfOy icerisinde yer almasi portfOy riskini artirabilir. Ayrica, siirdiiriilebilirlik
odakli beklentilerdeki degisimlerin basta finans sektorii olmak iizere iiretim ve hizmet
sektorlerine hizli bigimde yansidigi goriilmektedir. Yatirimcilarin, bu endeksler arasindaki
volatilite yayilimina dikkat ederek daha az riskli yatirim kararlar1 alabilirler.

Anahtar Kelimeler: sirdiiriilebilirlik endeksi, borsa sektor endeksleri, dinamik
baglantililik, volatilite yayilimi, TVP-VAR modeli

JEL Kodlar: C32,G11, G17
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Finansman  Boliimii, Afyonkarahisar/Tiirkiye, letifeozdemir@aku.edu.tr ORCID ID:
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Introduction

Sustainability is described in the Brundtland Report (1987) as “meeting the needs of the
present without compromising the ability of future generations to meet their own needs”.
Corporate sustainability represents the firm-level application of the sustainability concept and
refers to the adaptation of environmental, social, and governance (ESG) principles into
corporate activities in order to enable firms to maintain their existence and support their growth.
ESG principles were conceptually, for the first time, provided with a systematic framework
through the report “Who Cares Wins” published by the United Nations in 2004 (Mian et al.,
2024). The global acceptance of ESG criteria and their incorporation into investment decision-
making processes gained prominence following the establishment of the United Nations
Principles for Responsible Investment in 2006 (Peillex & Comyns, 2020).

The integration of ESG principles into investment decision-making processes has
facilitated the emergence of sustainability indices as a new category of equity market indices.
Sustainability indices include firms that carry out activities in accordance with ESG principles
(Bhue et al., 2025). In recent years, sustainability indices have gained increasing importance in
financial markets and have emerged as an alternative investment option for investors in
portfolio construction (Zhang et al., 2022; Aboluwodi et al., 2024). At the same time,
sustainability indices are important financial indicators that guide investors within the
framework of a responsible investment approach (Kurnoga et al., 2022). Unlike traditional
stock market indices, these indices offer an evaluation opportunity based on sustainability
principles, and their importance has been increasing day by day in both the academic literature
and investment strategies. Existing studies indicate that sustainability indices exhibit strong
bidirectional volatility spillovers with traditional stock market indices during periods of global
crises and uncertainty (Arouri et al., 2025; Naeem et al., 2023; Nogueira & Madaleno, 2022;
Malhotra, 2025; Zeng et al., 2025; Dogan et al., 2023; Erben Yavuz, 2023; Kavas, 2025; Toy,
2025).

Globalization, liberalization, and technological advancements have led financial
markets to become more integrated with one another and have caused adverse developments
arising in one market to be transmitted rapidly to other markets. In this context, volatility
spillovers and dynamic connectedness among financial markets have become a extensively
assessed subject in prior studies (Khan, 2025). Generally, during periods when economic
uncertainty and volatilities specifically the coronavirus outbreak, market participants and
policymakers tend to closely examine risk and return spillovers across markets in order to
protect investments and ensure financial stability (Naeem et al., 2023). Existing empirical
studies has been undertaken to enhance the understanding of volatility spillovers in financial
markets, to assess their implications for diversification benefits, and to develop portfolio
construction approaches aimed at mitigating the associated risks (Choi vd., 2021).

Volatility spillover refers to the process by which uncertainty or fluctuations occurring
in a particular market are transmitted to other markets. In this context, the “volatility
transmitter” refers to the market that transmits net volatility to other markets, while the
“volatility receiver” refers to the market that absorbs net volatility in the system, meaning the
market that is more affected by shocks in other markets. Volatility connectedness quantitatively
reveals the extent and direction in which shocks arising in different markets or assets spread
throughout the system (Barunik, Kocenda, & Véacha, 2017). Assessing volatility spillovers
contributes significantly to the decision-making processes of market participants and
policymakers. Identifying net volatility transmitters and net volatility receivers between
sustainability and conventional indices enables the enhancement of effective portfolio
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diversification and risk management strategies. Moreover, it provides important insights into
understanding the role of sustainable finance markets within the financial system.

Although prior studies have investigated volatility spillovers between sustainability
indices and financial market assets, notable gaps remain in the existing literature. The literature
indicates that there is strong dynamic volatility connectedness among various sustainability
indices (Bhue et al., 2025; Marin-Rodriguez et al., 2024; Umar et al., 2020; Wan et al., 2024;
Shaik & Rehman, 2023); that volatility spillovers run from sustainability indices to capital
market indices (Zhang et al., 2022; Maraqa & Bein, 2020; Arouri et al., 2025; Naeem et al.,
2023); and that analyses of dynamic volatility spillovers between sustainability indices and
sectoral indices reveal sustainability indices to act as net volatility transmitters (Malhotra, 2025;
Zeng et al., 2025). In the context of Tiirkiye, empirical evidence on volatility spillovers
involving sustainability indices remains rather limited. Empirical evidence indicates that the
Sustainability Index functions as a net volatility receiver from the Dow Jones Sustainability
Index (Baskaya & Ozdemir, 2025; Erben Yavuz, 2023). This finding is also supported by the
study of Dogan et al. (2023). Kaya (2023) and Kavas (2025) investigated volatility spillovers
between the sustainability index and various commodity prices, showing that, in most cases,
the sustainability index acts as a net volatility transmitter. However, only two studies focusing
on the Indian and Chinese capital markets have been identified that incorporate sectoral indices
into their analyses (Malhotra, 2025; Zeng et al., 2025). These studies have demonstrated that
the sustainability index transmits volatility to sectoral indices. To our knowledge, no prior study
has been identified for the case of Tiirkiye. The need for further research to identify volatility
spillovers between the sustainability index and sectoral indices, and to understand how these
dynamics are reflected in investor behavior, constitutes the main motivation of this study.

This paper aims to evaluate the dynamic volatility spillovers among Tiirkiye’s the
Sustainability Index, the benchmark stock market index, and the main sectoral indices by
employing a time-varying parameter vector autoregressive (TVP-VAR) methodology.
Volatility spillovers among the XUSRD index, the XU100 index, representing the largest equity
market benchmark, and the main sectoral indices, namely Financial, Industrial, Services, and
Technology, are examined in detail using daily data covering the period from 02.02.2020 to
31.07.2025. From an investor perspective, evaluating sectoral indices alongside the XU100
Index, rather than focusing solely on the XU100 Index, is of considerable importance. While
the XU100 Index reflects the overall market trend, sectoral indices allow for a more detailed
assessment of sector-specific behaviors and structural characteristics. Within this framework,
the study focuses on the following research questions: (i) Does the Sustainability Index act as
a volatility transmitter or a volatility receiver in the equity market? (ii)) Which of the main
sectoral indices acts as the largest net volatility receiver? (iii) To which sector does the
Sustainability Index transmit volatility most strongly?

While aiming to answer these research questions, this paper is considered to add to the
literature in three in notable respects. First, the inclusion of firms with high ESG performance
in sustainability indices within a given sector influences the return and volatility dynamics of
those sectors. Therefore, price movements and volatility shocks occurring in sustainability
indices can spillover into sectoral indices. Therefore, price movements and volatility shocks
occurring in sustainability indices can spillover into sectoral indices. Similarly, sector-specific
developments may also influence the performance of sustainability indices. For these reasons,
this study provides empirical evidence to the existing literature by examining how volatility
spillovers and shocks are transmitted between sustainability and sectoral indices. Second,
instead of methods based on the assumption of constant parameters, this study employs the
TVP-VAR approach, which allows parameters to vary over time and enables an analysis of the
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temporal evolution of connectedness. In this manner, the temporal sensitivity of Tiirkiye’s
capital markets to periods of uncertainty is identified, and market reactions are assessed in a
comparative framework. Thus, identifying volatility-transmitting and volatility-receiving
markets between sustainability and sectoral indices will contribute to investors’ portfolio
diversification and risk management decisions. Third, this paper addresses an existing gap in
the literature by analyzing volatility spillovers between the XUSRD Index, the XU100 Index,
and the equity indices of main sectors in the Turkish economy, namely the industrial, financial,
technology, and services sectors.

The remainder of the study is structured as follows. In the second section, studies
investigating dynamic volatility spillovers between the sustainability index and financial
indicators are reviewed. In the third section, the data set and methodology are presented, while
the findings are reported in the fourth section. In the final section, the findings are discussed
and evaluated.

Literature Review

Previous studies on volatility spillovers and dynamic interconnectedness across
financial markets plays a critical role in shaping investment decision-making processes. In
recent years, the incorporation of ESG considerations into investment strategies has enhanced
the role of sustainability indices by offering various advantages in portfolio diversification.
Consequently, the number of studies examining volatility spillovers between sustainability
indices and different financial markets has increased substantially.

Maraqa and Bein (2020) examine the dynamic interrelationships and volatility
spillovers among sustainability equity indices and the major stock market returns of oil-
importing and oil-exporting European countries, using a DCC-MGARCH framework. Their
findings reveal that the dynamic relationships among sustainability equity indices, stock returns
of European oil-importing/exporting countries, and oil markets differ across market conditions.
Arouri et al. (2025) investigate the mutual connectedness among the S&P Green Bond Index,
the S&P500 Index, and the S&P500ESG Index by employing TVP-VAR and DCC-GARCH
models. The results indicate the presence of significant volatility spillovers regardless of market
conditions, with green bonds acting as the primary volatility receivers, while the S&P500 and
S&PS00ESG indices serve as net volatility transmitters. Using the Diebold—Yilmaz and
Barunik—Kiehlik connectedness frameworks, Naeem et al. (2023) analyze the country-level
connectedness among sustainable and Islamic equity investments across nineteen countries
representing developed and emerging financial markets. Their results document moderate to
strong short-term connectedness, and time-varying connectedness analyses reveal that major
market-wide shocks, such as the European sovereign debt crisis, the Chinese financial crisis,
and the coronavirus outbreak, significantly intensify interconnectedness among the indices.
Nogueira and Madaleno (2022), employing an MGARCH model, find that the EURO STOXX
Sustainability Index is highly dependent on movements in conventional stock market indices,
indicating that sustainability indices function predominantly as net volatility receivers.

Studies examining the dynamic volatility connectedness between sustainability indices
belonging to different markets are also included in the literature. Bhue et al. (2025) investigate
information asymmetry, dynamic connectedness, and volatility spillovers between ESG equity
indices in emerging markets using GARCH, FIGARCH, and TVP-VAR models. Their findings
reveal the presence of leverage effects in ESG equity indices and indicate a moderate level of
connectedness among the indices. In particular, ESG equity indices from the Philippines,
Indonesia, Korea, Singapore, and India are found to be more sensitive to sustainability-related
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innovation shocks originating from the ESG indices of Brazil, South Africa, and Mexico.
Marin-Rodriguez et al. (2024) analyze the connectedness of sustainable investment indices
using a quantile VAR (QVAR) framework. The results show persistent dynamic connectedness
among the Sustainable Impact Index, the Paris-aligned equity index, and the green bond index.
Moreover, the green bond index generally acts as a net volatility receiver, whereas the other
sustainability indices function as volatility transmitters. Zhang et al. (2022) employ a DCC-
GARCH-based dynamic connectedness approach to examine volatility spillovers among the
MSCI World ESG equity index, the renewable energy equity index, the S&P Green Bond Index,
the Dow Jones Sustainability equity index, and carbon emission futures. Their findings identify
carbon emission futures as the primary volatility transmitter, followed by the ESG and the
sustainability equity index.

Using a DCC-GARCH framework, Shaik and Rehman (2023) assess dynamic volatility
connectedness among ESG equity indices and show that ESG indices in the Middle East and
Africa as well as Latin America act as net shock transmitters, while those in the United States
and the Asia-Pacific region are net volatility receivers. Umar et al. (2020) document significant
and persistent volatility spillovers among ten ESG equity indices from developed and emerging
markets. The connectedness among these indices exhibits a pronounced dynamic structure,
particularly during periods associated with the European sovereign debt crisis, Greece-
originated systemic disturbances, and the coronavirus pandemic. Wan et al. (2024), employing
a TVP-VAR framework, reveal strong connectedness among ESG equity indices in both returns
and volatility. While ESG indices in Europe and North America predominantly display outward
spillovers, those in the Asia-Pacific region and India are characterized by inward spillovers. In
addition, the coronavirus outbreak is found to have a positive effect on volatility connectedness
among ESG equity indices.

Focusing on volatility spillovers between sustainability indices and sectoral indices,
Malhotra (2025) finds that India’s ESG and clean energy indices consistently act as net
volatility transmitters, whereas sectoral indices serve as diversification assets with relatively
low connectedness, based on a TVP-VAR approach. Similarly, Zeng et al. (2025) examine risk
connectedness between China’s sustainability index, the Chinese stock market, and seven
sectoral indices using a TVP-VAR-CAViaR connectedness framework. The evolution of total
risk connectedness exhibits dynamic fluctuations in both the Chinese stock market and the
sustainability index, particularly during extreme events specifically the coronavirus outbreak.
Their results indicate that sustainability indices play a central role in risk transmission.

A limited number of studies focusing on the Turkish context examine volatility
spillovers among the XUSRD Index and stock market indices or other financial indicators,
generally concluding that the XUSRD Index functions as a net volatility receiver. Dogan et al.
(2023) investigate the dynamic connectedness between the XUSRD Index, the XU100 Index,
the S&pGCEIL and S&P GSCI using a TVP-VAR framework. Their findings indicate that
volatility originating from S&P GSCI is transmitted to the S&PGCEI, the XU100 Index, and
the XUSRD Index. Erben Yavuz (2023) analyze dynamic connectedness among the XUSRD
Index, the S&PGSCI, and the Dow Jones Sustainability World Index using a TVP-VAR
approach, documenting that the XUSRD Index acts as a net volatility receiver. In a related
study, Baskaya and Ozdemir (2025) employ a DCC-GARCH model and show that volatility
shocks in the S&P Dow Jones Sustainability Index reduce the volatility of the XUSRD Index.

Kaya (2023) analyze dynamic connectedness among the XUSRD Index and fossil fuel
prices, including crude oil, Brent oil, heating oil, natural gas, and coal, using a TVP-VAR
methodology. The evidence confirm that Brent oil, crude oil, and heating oil serve as net
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volatility transmitters, whereas the XUSRD Index, natural gas, and coal predominantly act as
volatility receivers. Kavas (2025) apply a TVP-VAR model to examine dynamic connectedness
and volatility spillovers among the XUSRD Index, the US dollar exchange rate, Bitcoin, oil
prices, and gold prices. Their findings identify Bitcoin as the largest volatility transmitter,
followed by the XUSRD Index, while oil and gold emerge as the largest volatility receivers.

The existing literature also includes studies analyzing volatility spillovers between the
XU100 Index and various market indicators. Specifically, Aydogdu (2025) examine volatility
spillovers among the XU100Index, Brent crude oil, the US dollar, gold, Bitcoin, and the
Volatility Index; Cilek (2025) focus on the XU100 Index, interest rates, gold, and the US dollar;
Erdogan (2023) analyze volatility spillovers among interest rates, the XU100 Index, bond
yields, the US dollar, gold, and CDS premiums; and Giilcemal (2025) investigate volatility
spillovers among the XU100 Index, the Housing Price Index, gold, and the US dollar exchange
rate. These studies generally suggest that the XU100 Index acts as a net volatility transmitter in
the domestic market. In contrast, Polat (2021), examining volatility spillovers between BRICS
markets and Tiirkiye, and Erdogan (2024), analyzing volatility spillovers between the XU100
Index and stock market indices of eight different countries, find that the XU100 Index functions
as a net volatility receiver in the global market context. Collectively, these findings suggest that
while the XU100 Index acts as a volatility transmitter within the domestic market, it tends to
assume the role of a volatility receiver in international market settings.

Only a limited number of studies examine volatility spillovers among sectoral indices
in Tirkiye. Kocaarslan (2020) analyze volatility interactions among the Technology, Industrial,
Services, and Financial indices using a causality-in-variance framework, revealing substantial
volatility transmission from the Technology Index to other major sectoral indices. Additionally,
significant volatility spillovers are identified from the Industrial Index to the Services and
Financial indices. Toy (2025), employing a TVP-VAR approach, document the presence of
dynamic connectedness among the Financial, Services, Industrial, and Technology indices.
Their results indicate that the Industrial and Services indices act as net volatility transmitters,
whereas the Financial and Technology indices serve as net volatility receivers.

Overall, when evaluated in general terms, the number of studies examining volatility
spillovers between sustainability indices and financial indicators in the existing literature is still
limited. To our knowledge, no prior research has addressed volatility spillovers between the
XUSRD Index, the XU100 Index, and equity indices representing key sectors of the Turkish
economy, namely industrial, financial, technology, and services, within a unified framework.
Moreover, few studies have jointly analyzed sustainability indices and sectoral indices,
focusing exclusively on the Indian and Chinese markets. To address these gaps, the present
study evaluates the dynamic connectedness structure and volatility spillovers between the
XUSRD Index and major sectoral indices using a time-varying parameter vector autoregressive
methodology.

Method

This paper examines volatility spillovers among the XUSRD Index, the XU100 Index,
and equity indices representing key sectors of the Turkish economy, namely industrial,
financial, technology, and services, using the TVP-VAR methodology developed by
Antonakakis and Gabauer (2017). Daily closing price data for the selected indices were
obtained from the Investing database and cover the period from 2 January 2020 to 31 July 2025.
Prior to the analysis, logarithmic daily returns were derived using 100xIn(Py/P.1)). Detailed
information regarding the variables and their definitions is presented in Table 1.
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Table 1

Variable Description

Variable Description Data Source Period
XUSRD BIST Sustainability Index Investing.com 02/01/2020-31/07/2025
XU100 BiST-100 Index Investing.com 02/01/2020-31/07/2025
XUSIN BIST Industrial Index Investing.com 02/01/2020-31/07/2025
XUMAL BIST Financial Index Investing.com 02/01/2020-31/07/2025
XUTEK BIST Technology Index Investing.com 02/01/2020-31/07/2025
XUHIZ BIST Services Index Investing.com 02/01/2020-31/07/2025

Notes. Prepared by the author.

In this paper, volatility spillovers among the XUSRD Index, the XU100 Index, and
sectoral equity indices are examined using the TVP-VAR methodology. The TVP-VAR
framework, which allows for the analysis of volatility spillovers and time-varying volatility
dynamics, was originally developed within the connectedness framework pioneered by Diebold
and Yilmaz (2009, 2012, 2014) and subsequently extended by Antonakakis and Gabauer
(2017). The TVP-VAR model in light of the BIC is presented in Equations (1), (2), and (3)
(Antonakakis, Gabauer, Gupta ve Plakandaras, 2018):

Y =BiYeo1 + & g~N(0,S;) (D
Bt = Br-1 +u; u,~N(0,R;) (2)
Yi = Aigrq + & (3)

In Equations (1), (2), and (3), Y;, &, and usare N X 1lvectors, while A¢, S, B¢, and R;
are N X Nmatrices. Equation (3) represents the Wold decomposition of the system. The time-
varying coefficients in the vector moving average representation constitute the theoretical
foundation of the connectedness index developed by Diebold and Yilmaz (2012). This index is
computed using generalized impulse response functions and generalized forecast error variance
decompositions (GFEVD), drawing on the frameworks proposed by Koop et al. (1996) and
Pesaran and Shin (1998).

In this study, the primary focus is on the proportion of the h-step-ahead forecast error
variance of variable ithat is attributable to shocks originating from variable j. This can be
expressed mathematically as follows:

_ 2,
Yici Oy (4)
N h-1 2.9
i=1 Zt:l 61']',1:

AR

In Model (4), d)g,t(h)denotes the h-step-ahead GFEVD. Building on the GFEVD, the

Total Connectedness Index (TCI), which measures the overall degree of interdependence within
the network, is constructed and formulated as follows:
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The TCI consists of three main components: total directional connectedness (TDC) to
others, TDC from others, and net TDC. These components capture both the direction and the
magnitude of interactions among variables.

First, attention is focused on spillovers transmitted from variable ito all other variables
j. This measure is referred to as TDC to others and is presented in Equation (6):

Z] llij (p]lt( )
L9,

RROE x100 (6)

Second, spillovers transmitted from all variables j to variable i are computed. This
concept is referred to as TDC from others and is presented in Equation (7).

] 11:#] (pl] t( )
A

CAROE x100 (7)

Third, net TDC, denoted as C:; g

i t» 1s obtained by computing the difference between TDC
to others and TDC from others.

Co(h) = €2, (h) — €2, (h) ®)

The sign of net TDC provides information on the role of each variable in the volatility
transmission mechanism. If net TDC is posmve (C (h) > O) variable iacts as a net volatility

transmitter; conversely, if it is negative (C (h) < 0) variable ifunctions as a net volatility

receiver. Finally, to examine bilateral interactions, net TDC is decomposed, and net pairwise
directional connectedness (NPDC) is computed and expressed as follows:

TAOELIAC )
N

NPDC;;(h) = )

If NPDC;;(h) > 0, variable iexerts an influence on variable j; conversely, if
NPDC;;(h) < 0, variable jexerts an influence on variable i.
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Empirical Findings
The study first presents the return series of the XUSRD Index, the XU100 Index, and
the sectoral equity indices in Figure 1. An examination of the graphs shows that the indices
exhibit similar volatility patterns. The effects of the coronavirus outbreak in 2020, the Russia—
Ukraine war in 2022, the February 6 earthquakes in 2023, and the political events in 2025,
which caused volatility in the markets, can be observed in the graphs.

Figure 1.
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Summary statistics for the index returns included in the paper are reported in Table 2.
The Technology equity index exhibits the highest average return among the indices considered.
Variance, as a fundamental statistical measure, captures the dispersion of observations around
the mean and reflects the degree of variability in the series. Among the indices, the Technology
equity index displays the greatest deviation from its mean. The negative skewness values
indicate that the distributions are left-skewed, while kurtosis values exceeding three suggest
that the return distributions exhibit leptokurtic characteristics. The Jarque—Bera test results,
based on skewness and kurtosis measures, indicate that none of the variables follow a normal
distribution (Jarque ve Bera, 1987). The test statistics confirm the rejection of normality for all
indices at the 1% significance level. The stationarity properties of the variables are examined
using the ERS unit root test developed by Elliott, Rothenberg, and Stock (1996), and the results
reveal that all variables are stationary. Finally, the Ljung—Box Q and Q? test confirm the

presence of autocorrelation in the return series.
Table 2

Descriptive Statistics

XUSRD XU100 XUSIN XUMAL XUTEK XUHIZ
Mean 0.166 0.16 0.163 0.167 0.228 0.178
Variance 3.415 3.27 3.151 3.826 4.848 2.926
Skewness -0.646 -0.768 -0.854 -0.591 0.516 -0.850
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Kurtosis 4.616 4.856 4.583 3.892 3.406 5.173
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Jarque-Bera 1334.824 1506.743 1389.345 960.882 735.627 1721.831
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
ERS -5.093 -5.547 -5.739 -4.604 -13.407 -6.066
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Q(10) 7.159 6.928 8.052 11.206 8.789 3.284
(0.238) (0.261) (0.166) (0.039) (0.121) (0.778)
Q(10) 139.645 130.264 150.412 113.443 171.256 167.766
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Note. Created by the author using a web-based R-Shiny interface.

To examine the dynamic volatility connectedness between the variables, the TVP-VAR
model is employed. The TDC relationships between the XUSRD Index, the XU100 Index, and
the sectoral equity indices obtained from the model are summarized in Table 3. Dynamic
connectedness reflects the transmission of volatility spillovers across the variables.

Table 3

Dynamic Correlation Relationships for Variables

XUSRD XU100 XUSIN  XUMAL XUTEK  XUHIZ From
XUSRD 19.68 19.29 16.32 17.60 11.34 17.60 80.32
XU100 18.86 19.23 16.96 16.98 11.68 16.29 80.77
XUSIN 17.59 18.69 21.14 14.16 12.78 15.63 78.86
XUMAL 19.50 19.24 14.52 21.83 10.74 14.18 78.17
XUTEK 14.97 15.79 15.81 12.76 26.40 14.26 73.60
XUHIZ 17.47 18.48 16.09 14.17 11.94 21.86 78.14
To 88.39 91.49 79.70 75.67 58.48 76.12 469.86
Inc.Own 108.07 110.71 100.85 97.50 84.88 97.98 cTCI/TCI
NET 8.07 10.71 0.85 -2.50 -15.12 -2.02 93.97/78.31

Note. Created by the author using a web-based R-Shiny interface.
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Table 3 reports the extent to which volatility in each index is driven by its own shocks
and by shocks originating from other indices, as well as the direction and magnitude of spillover
effects across indices. The “NET” measure presented in the table captures the difference
between the volatility transmitted to other variables and the volatility received from them. A
positive NET value indicates that the variable acts as a net volatility transmitter, whereas a
negative value implies that it functions as a net volatility receiver. According to Table 3, the
XUSRD Index, the XU100 Index, and the Industrial Index are identified as net volatility
transmitters, while the Financial, Technology, and Services sector indices emerge as net
volatility receivers. The XU100 Index is the largest volatility transmitter (10.71%), followed
by the XUSRD Index (8.07%), whereas the Technology sector index is the largest volatility
receiver (15.12%).

The findings reported in Table 3 also allow for an assessment of the sources of volatility
fluctuations across the variables. In this context, volatility fluctuations observed in the XUSRD
Index are largely driven by its own innovations (19.68%), followed by shocks originating from
the XU100 Index (19.29%). The Technology sector index exerts the weakest influence on the
XUSRD Index, accounting for only 11.34% of its volatility. For the XU100Index, 19.23% of
volatility fluctuations stem from its own shocks, while 18.86% originate from the XUSRD
Index, 16.98% from the Financial Index, 16.96% from the Industrial Index, 16.29% from the
Services Index, and 11.68% from the Technology Index. Volatility fluctuations in the Industrial
Index are primarily driven by its own shocks (21.14%), followed by shocks from the XU100
Index (18.69%) and the XUSRD Index (17.59%). Similarly, volatility fluctuations in the
Financial Index are mainly explained by its own shocks (21.83%), while shocks from the
XU100 Index (19.24%) and the XUSRD Index (19.50%) also play a substantial role. For the
Technology Index, 26.40% of volatility fluctuations are attributed to its own innovations,
whereas 15.79% and 14.97% are driven by shocks from the XU100 and XUSRD indices,
respectively. Finally, volatility fluctuations in the Services Index are largely explained by its
own shocks (21.86%), followed by shocks from the XU100Index (18.48%) and the XUSRD
Index (17.47%).

Over the entire sample period, the XUSRD Index transmits volatility most strongly to
the Financial, XU100, Industrial, Services, and Technology indices, respectively. Conversely,
it receives volatility primarily from the XU100 Index, followed by the Financial, Services,
Industrial, and Technology indices.

Finally, the TCI between the variables is estimated at 78.31% over the sample period,
indicating a high degree of interconnectedness across the indices. Figure 2 illustrates the
evolution of the TDC among the XUSRD Index, the XU100 Index, and the sectoral equity
indices.
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Figure 2
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An examination of the figure reveals that dynamic connectedness among the variables
exhibits periods of increase and decrease over time. Periods characterized by heightened total
connectedness and intensified volatility spillovers across variables coincide with the onset of
the coronavirus outbreak in early 2020, the outbreak of the Russia—Ukraine war in early 2022,
the earthquakes of 6 February 2023, and the period of political events in the second quarter of
2025. Notably, volatility spillovers across the indices reached their highest level following the
earthquakes that occurred on 6 February 2023. To provide a clearer depiction of volatility
transmission among the variables, the net total directional connectedness plots are presented in
Figure 3.

Figure 3
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According to the directional connectedness analysis, the dark-shaded area in Figure 3 remaining
above the horizontal axis indicates that the corresponding variable acts as a net volatility
transmitter during the sample period, whereas values below the horizontal axis imply a net
volatility receiver. The graphical evidence suggests that both the XUSRD Index and the XU100
Index function as net volatility transmitters. The Industrial equity index acts as a volatility
receiver in 2021 and 2023, while serving as a volatility transmitter during the remaining periods.
An examination of the Financial equity index indicates that it behaves as a volatility transmitter
only at the beginning of 2021, whereas it assumes the role of a volatility receiver throughout
the rest of the sample period. The Services equity index functions as a volatility receiver
between 2020 and 2022, but shifts to a volatility-transmitting role after 2023. In contrast, the
Technology equity index consistently remains a net volatility receiver throughout the entire
period. The net pairwise dynamic connectedness relationships illustrating bilateral volatility
spillovers between the XUSRD Index and the other indices are presented in Figure 4.
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Figure 4.

Net Pairwise Dynamic Connectedness

NET XUSRD-XU100

a1 2 3 a4 a 2 3 a4 a 2 3 a4 a 2 3 a4 a 2 3 a4 a1 2 3
2020 2021 2022 2023 2024 2025

NET XUSRD-XUSIN

o.8

o.4

O.0
i 2 3 4 i 2 3 4 i 2 3 4 i 2 3 4 i 2 3 4 i 2 3

2020 2021 2022 2023 2024 2025

NET XUSRD-XUMAL
3.2
2.8
2.4
2.0
1.6
1.2
0.8
0.4

0.0
i 2 3 4 i 2 3 4 i 2 3 4 1 2 3 4 i1 2 3 4 1 2 3

2020 2021 2022 2023 2024 2025

NET XUSRD-XUTEK

O R N W » 0 0o N

a 2 3 a a 2 3 a4 a1 2 3 a a1 2 3 4 a 2 3 a4 a 2 3
2020 2021 2022 2023 2024 2025

JATSS Volume 8 Issue 1 15



NET XUSRD-XUHIZ

o w o uw o u o u

o0 R B NN WW

i 2 3 4 i 2 3 4 i 2 3 4 1 2 3 4 i1 2 3 4 i 2 3
2020 2021 2022 2023 2024 2025

Note. Created by the author in EViews 12; Arial font customization is not supported.

In the net pairwise dynamic connectedness plots, the dark-shaded area lying above the
horizontal axis indicates that volatility is transmitted from the first index to the second, whereas
an area below the horizontal axis implies that volatility is transmitted from the second index to
the first. An examination of the plots reveals a volatility spillover from the XU100 index to the
XUSRD Index, while volatility is transmitted from the XUSRD Index to the Industrial,
Financial, Services, and Technology stock indices. To further illustrate the direction and
strength of volatility spillovers among the XUSRD Index, the XU100 index, and the sectoral
indices, the net connectedness network across variables is presented in Figure 5.

Figure 5

Connectedness Network among Variables

Note. Created by the author using a web-based R-Shiny interface. Arial font customization is
not supported.

In Figure 5, the indices shown in blue act as net volatility transmitters, whereas those
shown in yellow are net volatility receivers over the sample period. The varying sizes of the
circles representing the indices are proportional to the magnitude of volatility transmitted and
received by each variable. The arrows depicting volatility spillovers indicate the direction of
transmission, while their thickness reflects the strength of the spillover effects. An examination
of the network reveals that the XU100, XUSRD, and Industrial sector indices function as net
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volatility transmitters, whereas the Financial, Services, and Technology sector indices are
positioned as net volatility receivers. The XU100index emerges as the largest volatility
transmitter, followed by the XUSRD Index as the second most influential transmitter. These
indices transmit the highest level of volatility to the Technology sector index, which is also
identified as the sector index receiving the greatest amount of volatility. The values of the net
connectedness indicator presented in Table 3 for the dynamic connectedness relationships
among the variables are consistent with the network outputs shown in Figure 5.

Conclusion

Dynamic connectedness and volatility spillovers across markets constitute one of the
core research areas that has attracted considerable attention in the finance literature. This study
examines in detail the volatility spillovers between Tiirkiye’s sustainability index, the stock
market benchmark index, and the main sector indices. In this study, the volatility spillovers
among Tiirkiye’s sustainability index (XUSRD Index), the largest equity market index (XU100
Index), and the main sectoral equity indices, Financial, Industrial, Services, and Technology
are analyzed using daily data for the period from 02 February 2020 to 31 July 2025. In the
empirical analyses, a TVP-VAR model with a dynamic parameter structure is adopted, and
volatility spillovers are evaluated within this framework. The TVP-VAR model reveals the
dynamic structure of volatility spillovers among variables and provides the opportunity to
examine their evolution over time.

The net connectedness indicator, a key outputs of the TVP-VAR model, identifies
whether variables act as net volatility transmitters or net volatility receivers over time.
According to the net connectedness outcomes, the XUSRD, XU100, and Industrial indices
function as net volatility transmitters, whereas the Financial, Technology, and Services indices
are net volatility receivers. The XU100 Index is identified as the strongest volatility transmitter,
with a value of 10.71%, while the XUSRD Index ranks second with 8.07%. The index receiving
the highest level of volatility is the Technology equity index, with a value of 15.12%. Findings
show that the sustainability index acts as a volatility transmitter is consistent with the results
reported by Malhotra (2025), Zeng et al. (2025), Kavas (2025), and Arouri et al. (2025). In
contrast to these studies, Dogan et al. (2023), Erben Yavuz (2023), and Baskaya and Ozdemir
(2025) found that the XUSRD Index acts as a volatility receiver. These studies analyzed the
interactions between the XUSRD Index and global indices, including the S&P and Dow Jones
Sustainability indices, indicating that the XUSRD Index, as an emerging market index, is
affected by international financial markets. Another implication of the net connectedness index,
namely the role of the Technology equity index as a volatility receiver, corroborates the results
of Toy (2025).

The estimated TCI of 78.31% indicates a very strong level of interaction among the
indices. This indicates a high degree of dynamic volatility connectedness among the indices
included in the analysis and suggests that holding these indices together in the same portfolio
may increase portfolio risk.

According to the total dynamic connectedness plot, volatility spillovers among the
indices exhibit periods of increase and decrease over time. The dynamic net directional
connectedness evidence show that the XUSRD and XU100 indices generally act as volatility
transmitters, while the Technology Index functions as a volatility receiver. The Industrial,
Financial, and Services indices assume alternating roles as volatility transmitters and receivers
across different subperiods. Periods of elevated total connectedness and stronger volatility
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interactions among the indices are observed to coincide with episodes of major economic,
geopolitical, and political shocks. Within this context, particularly notable are the onset of the
coronavirus outbreak in early 2020, the outbreak of the Russia-Ukraine war in early 2022, the
February 6, 2023 earthquakes, and political developments in the second half of 2025. The
highest level of volatility spillovers is observed during the February 2023 earthquake period.
Findings reveal that major global and domestic shocks amplify volatility spillovers across
markets is in line with the empirical evidence reported by Arouri et al. (2025), Naeem et al.
(2023), Nogueira and Madaleno (2022), Bhue et al. (2025), Marin-Rodriguez et al. (2024),
Zhang et al. (2022), Shaik and Rehman (2023), Wan et al. (2024), Malhotra (2025), Zeng et al.
(2025), Dogan et al. (2023), Erben Yavuz (2023), Kaya (2023), Kavas (2025), and Toy (2025).
The results suggest that, during adverse periods, the connectedness among indices does not
remain constant but rather exhibits a dynamic structure characterized by fluctuations over time.
This implies that investors should account for the changing connectedness structure among
indices during crisis periods.

Finally, the TVP-VAR outcomes show that volatility originating from the XUSRD
Index is transmitted by 19.50% to the Financial Index, 17.59% to the Industrial Index, 17.47%
to the Services Index, and 14.97% to the Technology Index. These findings indicate that
changes in sustainability policies and ESG-focused expectations have a significant impact on
the real sector, and that fluctuations in the sustainability index are rapidly transmitted to the
production and services sectors, particularly the financial sector. In particular, the Financial
index exhibits a higher sensitivity to such sustainability-driven uncertainties.

By shedding light on the volatility spillover structure between Tiirkiye’s sustainability
index and the main sectoral indices, this study provides valuable insights for portfolio
diversification and risk management strategies. Future research could examine the volatility
structure between sustainability indices and equity market indices in both developed and
emerging markets within a broader framework. Moreover, including alternative investment
instruments beyond equity indices in the analysis would provide valuable information for risk
management strategies.
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Abstract

Introduction: This study examines the relationship between inflation and the functional
composition of public expenditures in Tirkiye, emphasizing that fiscal policy affects price
dynamics not only through its size but also through its allocation across expenditure categories.
Given Tirkiye’s experience with persistent inflation and policy regime shifts, understanding
how different public spending components interact with inflation is of particular importance.

Method: The analysis employs quarterly data covering the period 2006Q1-2025Q2 and
includes the shares of general public services, economic affairs, health, education, and social
protection expenditures in GDP. To account for mixed integration orders and smooth structural
changes without prior knowledge of break dates, the study applies the Fourier-augmented
Toda—Yamamoto causality approach.

Results or Findings: The results reveal that the inflationary effects of public expenditures
differ across functional categories. Unidirectional causality is identified from General Public
Services and Health expenditures to inflation. In contrast, bidirectional causal relationships are
detected between inflation and Economic Affairs, Education, and Social Protection
expenditures, indicating the presence of feedback mechanisms.

Discussion or Conclusion: The findings suggest that inflation dynamics in Tiirkiye depend
critically on the functional composition of public spending rather than aggregate expenditure
alone. From a policy perspective, expenditure reallocation strategies that consider category-
specific inflationary effects may enhance the effectiveness of fiscal policy in supporting price
stability and macroeconomic sustainability.
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Tiirkiye’de Kamu Harcamalarinin Fonksiyonel Bilesimi ve Enflasyon Dinamikleri:
Yapisal Kirilmalar Altinda Fourier Toda—Yamamoto Nedensellik Analizi
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Oz
Giris: Bu caligsma, Tiirkiye’de enflasyon ile kamu harcamalarinin fonksiyonel bilesimi
arasindaki iliskiyi incelemekte ve maliye politikasinin fiyat dinamiklerini yalnizca harcama
biiyilikliigii lizerinden degil, ayn1 zamanda harcamalarin fonksiyonel dagilimi yoluyla da
etkiledigini vurgulamaktadir. Tiirkiye’nin kalici enflasyon sorunlari ve politika rejimi

degisimleri dikkate alindiginda, farkli kamu harcama kalemlerinin enflasyonla nasil etkilegsime
girdiginin anlasilmasi biiylik 6nem tagimaktadir.

Yontem: Analizde, 2006Q1-2025Q2 donemini kapsayan ii¢ aylik veriler kullanilmis ve Genel
Kamu Hizmetleri, Ekonomik Isler, Saglik, Egitim ve Sosyal Koruma harcamalarinin GSYIH
icindeki paylart dikkate alinmistir. Degiskenlerin farkl biitiinlesme derecelerine sahip olmasi
ve Onceden belirlenemeyen yumusak yapisal kirilmalarin varli§i nedeniyle Fourier
genisletilmis Toda—Yamamoto nedensellik yaklagimi uygulanmistir.

Sonuglar ya da Bulgular: Elde edilen bulgular, kamu harcamalarinin enflasyon {izerindeki
etkilerinin harcama kalemlerine gore farklilastigin1 gostermektedir. Genel Kamu Hizmetleri ve
Saglik harcamalarindan enflasyona dogru tek yonlii nedensellik iligkisi tespit edilirken;
Ekonomik Isler, Egitim ve Sosyal Koruma harcamalar1 ile enflasyon arasinda ¢ift yonlii
nedensellik iligkileri belirlenmistir. Bu durum, bazi harcama kalemlerinde geri besleme
mekanizmalarinin varligina isaret etmektedir.

Tartisma ya da Yapilan Cikarimlar: Sonuglar, Tiirkiye’de enflasyon dinamiklerinin yalnizca
toplam kamu harcamasi diizeyine degil, harcamalarin fonksiyonel bilesimine de giiclii bicimde
bagli oldugunu ortaya koymaktadir. Politika agisindan, harcama kalemlerine 6zgii enflasyonist
etkileri dikkate alan bir kamu harcamasi bilesimi, fiyat istikrarini desteklemede maliye
politikasinin etkinligini artirabilir.

Anahtar Kelimeler: kamu harcamalari, enflasyon dinamikleri, fourier toda—yamamoto

JEL Kodlar: B22, C01, C22

@ Dr. Ogr. Uyesi, Dicle Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, Iktisat Boliimii,
Diyarbakir/Turkiye, lutfu.sizer@dicle.edu.tr, ORCID ID: https://orcid.org/0000-0002-9605-4286

JATSS Volume 8 Issue 1 24

This article has been scanned for plagiarism with iThenticate, © Copyright 2026 Journal of Applied and Theoretical Social Sciences




Introduction

Inflation remains one of the most persistent challenges to macroeconomic stability and
sustainable growth. Particularly in developing economies, inflation dynamics cannot be
explained solely by monetary factors such as money supply growth or exchange rate pass-
through. Instead, fiscal policy—and more specifically the structure and composition of public
expenditures—plays a crucial role in shaping price dynamics. This perspective aligns with
theoretical frameworks that emphasize the interaction between fiscal policy regimes and price
level determination, commonly referred to as the Fiscal Theory of the Price Level (FTPL)
(Leeper, 1991; Sims, 2013; Woodford, 1995). In countries such as Tiirkiye, which has
experienced recurrent episodes of high and volatile inflation, the coherence between fiscal
policy and price stability has long been a central issue of economic analysis (Anand & van
Wijnbergen, 1989). Recent empirical research focusing on Tiirkiye also highlights the
importance of fiscal policy dynamics in shaping inflation outcomes. For instance, Ekinci,
Saygili, and Yilmaz (2025) find that specific fiscal instruments, particularly indirect taxes and
operational government expenditures, are significantly associated with long-run inflation
dynamics in Tiirkiye.

While the relationship between public expenditures and inflation has been widely
examined in the literature, much of the empirical evidence relies on aggregate measures of
government spending or fiscal deficits. Such an approach implicitly assumes that different
categories of public expenditures exert homogeneous effects on inflation, thereby overlooking
the fact that government spending influences the economy through multiple and heterogeneous
channels. In contrast, the public finance literature has long emphasized the importance of
functional classifications of government expenditures. Therefore, analyzing the inflationary
effects of public spending solely through aggregate expenditure measures may be misleading.
A focus on the functional composition of public expenditures provides a more informative
framework for understanding the underlying fiscal-inflation nexus. Building on Musgrave’s
(1959) functional approach to public finance, the Classification of the Functions of Government
(COFOQG) provides a standardized framework that distinguishes government spending
according to its primary objectives, including general public services, economic affairs, health,
education, and social protection (Eurostat, 2019; United Nations Statistics Division [UNSD],
n.d.).

The main research questions addressed in this study are as follows:

1. How does the functional composition of public expenditures affect inflation dynamics
in Tirkiye?

2. Which categories of public expenditures exhibit unidirectional or bidirectional causality
with inflation?

3. How do structural shifts in fiscal policy regimes influence the relationship between
public expenditures and inflation?

The functional composition of public expenditures is theoretically relevant for inflation
dynamics because each spending category operates through distinct demand- and supply-side
mechanisms. General Public Services expenditures mainly encompass administrative services,
public governance, and debt-related items. These expenditures are typically associated with
short-run demand pressures and fiscal sustainability concerns, which may influence inflation
expectations and price formation processes. In the Fiscal Theory of the Price Level (FTPL)
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framework, fiscal imbalances and the financing of government obligations can directly affect
the price level, even in the absence of monetary accommodation (Leeper, 1991; Sims, 2013;
Woodford, 1995). Empirical evidence for Tiirkiye also suggests that the interaction between
government spending, fiscal financing, and inflation has been a persistent feature of
macroeconomic outcomes (Anand & van Wijnbergen, 1989).

By contrast, economic affairs expenditures include public investments and interventions
aimed at supporting productive sectors such as transportation, energy, agriculture, and industry.
These expenditures are not limited to stimulating aggregate demand; they also enhance
productive capacity and infrastructure, thereby influencing inflation through supply-side
channels. Endogenous growth models highlight that productive public spending can raise
private sector productivity and long-term output, potentially mitigating inflationary pressures
over time (Barro, 1990). Recent empirical studies further show that the inflationary impact of
fiscal expansions critically depends on the composition of public spending, with investment-
oriented expenditures exerting weaker—or even disinflationary—effects compared to
consumption-oriented spending (Klein & Linnemann, 2023). Evidence from developing
economies also indicates that inflation outcomes under different fiscal regimes are closely
linked to the allocation of public expenditures across functional categories (Apeti et al., 2023).

Health services and education services expenditures occupy a distinct position within
the functional classification of government spending, as they are directly related to human
capital formation. From a theoretical perspective, health is considered a form of human capital
that enhances labor productivity and effective labor supply, thereby expanding an economy’s
productive capacity (Grossman, 1972). Similarly, education expenditures improve workforce
skills and technological adaptability, reinforcing long-term growth and supply-side resilience
(Barro, 1990; Aghion & Howitt, 1998). Consequently, expenditures on health and education
services may exert a dual effect on inflation: while they may generate short-run demand
pressures, their long-run impact may be disinflationary through productivity and capacity-
enhancing channels. This perspective suggests that analyzing health and education spending
solely as expenditure aggregates may obscure their broader macroeconomic role.

Social protection expenditures, including social transfers, pensions, unemployment
benefits, and income support programs, primarily function as automatic stabilizers. By
smoothing household income and consumption over the business cycle, social protection
mechanisms can mitigate output volatility and economic downturns. However, during periods
of high inflation, expansionary social transfers may amplify demand-side pressures and
contribute to price increases, particularly when not accompanied by corresponding productivity
gains (Dolls et al., 2009). As a result, the relationship between social protection expenditures
and inflation is inherently context-dependent and may involve feedback effects between prices,
fiscal policy, and household income dynamics.

Despite the growing recognition of composition effects in fiscal policy, the existing
literature remains relatively limited in its application of a comprehensive functional
classification framework that simultaneously examines general public services, economic
affairs, health services, education services, and social protection in relation to inflation. Most
empirical studies focus on either aggregate public spending or isolated expenditure categories,
thereby failing to capture the broader interaction between expenditure composition and inflation
dynamics (Eurostat, 2019; UNSD, n.d.). Yet recent evidence underscores that fiscal shocks can
have markedly different inflationary consequences depending on how public resources are
allocated across functions (Klein & Linnemann, 2023; Apeti et al., 2023).
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Against this backdrop, the present study investigates the causal relationships between
inflation and the functional components of public expenditures—general public services,
economic affairs, health services, education services, and social protection—in Tiirkiye. Given
the country’s experience with structural transformations, policy regime shifts, and persistent
inflationary pressures, these relationships are likely to be nonlinear and subject to gradual
structural changes over time. To address these features, the study employs the Fourier Toda—
Yamamoto causality approach, which allows for smooth structural shifts without requiring prior
knowledge of their timing or form. By combining a functional expenditure perspective with an
advanced causality framework, this study aims to contribute to the literature by providing a
more nuanced understanding of how the composition of public spending shapes inflation
dynamics in Tiirkiye. In this respect, the study contributes to the literature in two main ways.
First, it provides a comprehensive analysis of the functional composition of public expenditures
based on the COFOG framework within a unified empirical setting. Second, by incorporating
smooth structural shifts through the Fourier Toda—Yamamoto approach, the study offers a more
flexible framework for examining fiscal-inflation dynamics in an economy characterized by
recurring inflationary regimes such as Tiirkiye.

Literature Review

The empirical literature examining the relationship between public expenditures and
inflation 1s diverse in terms of country coverage, methodological approaches, and the
classification of government spending. While a substantial body of research focuses on
aggregate public expenditure or specific spending categories, fewer studies employ a functional
classification framework that enables a systematic comparison across different public
expenditure components. To provide a structured overview of the existing evidence, Table 1
summarizes the key studies that investigate the links between public spending, its composition,
and inflation dynamics.

Table 1
Summary of the Literature on Public Expenditure Components and Inflation
Expenditure

Authors (Year) Country Component(s) Methodology  Main Findings

A‘T?‘nd & van . Aggregate public Analytical & Fiscal ﬁr}an.cmg of p ub1.10 .spenc.hng

Wijnbergen Tiirkiye . . plays a significant role in inflation
expenditure empirical .

(1989) dynamics.

De Haan & Developing Government Cross-country  Expansionary fiscal policy

Zelhorst (1990)  countries expenditure regression contributes to inflation persistence.

Cross- Productive public ~ Endogenous Produ.c tive spending enhapces Supp ly
Barro (1990) . capacity and may reduce inflationary
country spending growth model
pressures.
Bleaney (1996) Develqpmg Governmc?nt Panel analysis Gox.le.rnment consumption growth is
countries consumption positively related to inflation.
Government Government expenditure is the main
expenditure driver of high inflation; shifts to
. . L Markov- . : . I
Ruge-Murcia . (including interest oo high-spending regimes significantly
Brazil switching . . :

(1999) payments), budget regime model  Terease inflation and money growth,
deficit, seigniorage- & while stabilization programs without
financed spending fiscal reform fail to curb inflation.

Alavirad & Iran Government Time series Long-run relationship exists between

Athawale (2005) expenditure analysis government spending and inflation.
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Catao &

Terrones (2005)

Olubusoye &
Oyaromade
(2008)

Afonso & Jalles

(2012)

Tiwari, A.K.,
Tiwari, A.P., &
Pandey (2012)

Lin & Chu

(2013)

Nguyen (2015)

Akobi, Umeora

& Atueyi (2021)

Sequeira (2021)

Barro & Bianchi

(2023)

Klein &
Linnemann
(2023)

Apeti et al.
(2023)

Cross-
country

Nigeria

OECD &
EU
countries

India

91 countries

Asian
economies

Nigeria

Cross-
country

OECD
countries

OECD
countries

Developing
countries

Fiscal deficits &
public spending

Government
expenditure

Government
spending

Total government
expenditure, fiscal

deficit, money
supply (M3)

Public debt &

expenditure

Fiscal deficit,
government

expenditure, money

supply (M2)

Agriculture,

education, health,

and

telecommunications

expenditures

Education
expenditure

Fiscal expenditure

composition

Spending
composition

Public spending

composition
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Panel
econometrics

VAR &
Granger
causality

Panel
regressions

Dolado—
Liitkepohl
(1996)
augmented
VAR Granger
causality test;
standard
Granger
causality
analysis

Panel threshold
model

Panel GMM

Johansen
cointegration
and ECM

Panel
econometrics

Panel

macroeconomic

analysis

VAR analysis

Panel
regressions

Fiscal imbalances are a key
determinant of inflation in
developing countries.

Government expenditure Granger-
causes inflation in the long run.

Public spending may generate
inflationary pressures depending on
regime.

Findings vary by method;
government expenditure (and partly
money supply) drives fiscal deficit,
while inflation shows no causal role
in India.

Inflationary effects of fiscal policy
depend on spending and debt levels.

Fiscal deficit, government
expenditure, and interest rates are
robust determinants of inflation,
while the impact of money M2 is
significant only under PMG
estimation.

Health and telecommunications
expenditures have significant
positive effects on inflation, while
education and agriculture
expenditures show positive but
insignificant effects, indicating
heterogeneous inflationary impacts
of public expenditure components.

Education spending influences
macroeconomic performance,
including inflation indirectly.

Fiscal policy and expenditure
composition play a significant role in
post-pandemic inflation dynamics
across OECD countries.

Inflationary effects of fiscal policy
depend on expenditure composition.

Composition of public expenditure
matters for inflation targeting
performance.
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Coordinated fiscal and monetary

Raza, Fiscal and policies play a crucial role in
. . Stock-flow A .
Laurentjoye, macroeconomic . mitigating inflationary pressures,
. . consistent s .
Byrialsen & Denmark policy channels . indicating that fiscal policy
. macroeconomic . . . .
Valdecantos (aggregate public model contributes to inflation dynamics
(2023) spending) through aggregate demand and
income channels.
Serin & Demir Tiirkive Fiscal policy & Fourier-ADL & Fiscal regime changes affect inflation
(2024) y inflation Fourier TY dynamics.
Tuncer (2024) Tiirkiye Total pgbhc ARDL &TY Ev1depce of cz.lusah.ty between public
expenditure causality spending and inflation.
The relationship between health
expenditures and inflation exhibits
Diger & Uyar . Health expenditures Wavelet heterogenequs lnterdep endenc.e
Tiirkiye coherence across provinces and time horizons,
(2025) (COFOG — Health) analvsi dicati . .
ysis indicating that sector-specific public
expenditures generate differentiated
inflationary effects.
Ozmen Bol & . . Descriptive &  High inflation erodes real value of
Cantiirk (2025) Turkiye Health expenditure policy analysis  health spending.
Expansionary fiscal policy shocks
. 140 . . Panel . . .
Cevik & . Fiscal policy . generate inflationary pressures in the
. ) countries econometric . .
Miryugin (2024) shocks . short and medium term, particularly
(panel) analysis

in developing economies.

Note. Created by the author.

The studies summarized in Table 1 highlight that the relationship between fiscal policy
and inflation is far from uniform. Existing research suggests that the inflationary consequences
of government spending depend not only on the magnitude of public expenditures but also on
their functional composition. Some categories of spending may generate short-run demand
pressures, while others may contribute to productive capacity and long-run macroeconomic
stability. These findings indicate that different components of public expenditures may exhibit
heterogeneous interactions with inflation dynamics.

Building on these theoretical insights and empirical findings, the present study
formulates the following hypotheses regarding the relationship between inflation and the
functional composition of public expenditures:

H1: The functional composition of public expenditures has a significant relationship
with inflation dynamics.

H2: Different categories of public expenditures exhibit heterogeneous causal
relationships with inflation.

H3: Structural shifts in fiscal policy regimes influence the causal interaction between
public expenditures and inflation.

Econometric Methodology

This section outlines the econometric procedures employed to investigate the dynamic
relationships between public expenditure components and inflation in Tiirkiye. The analysis
proceeds in two stages. First, the integration properties of the variables are examined using both
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conventional and Fourier-based unit root tests. Second, the direction of causality among the
variables is analyzed using the Fourier Toda—Yamamoto causality framework, which accounts
for potential structural changes in the data-generating process.

Unit Root Tests: ADF and Fourier ADF

Standard unit root tests such as the Augmented Dickey—Fuller (1979) (ADF) and
Phillips—Perron (1988) (PP) tests are widely used to assess the stochastic properties of
macroeconomic time series. However, these conventional tests do not explicitly consider
structural changes in the deterministic components of the series. When such changes are
present, the power of traditional unit root tests may be substantially reduced, leading to biased
inferences regarding stationarity. Perron (1989) highlighted that ignoring structural breaks—
particularly in the intercept or trend—can distort unit root test outcomes.

Subsequent studies developed unit root testing procedures that allow structural breaks
to be determined endogenously. Prominent examples include Zivot and Andrews (1992), Perron
(1994), Lumsdaine and Papell (1997), and Lee and Strazicich (2003, 2013), which permit one
or multiple sharp breaks in the deterministic structure of the series. While these approaches
represent important methodological advances, they require assumptions regarding the number,
timing, or form of structural breaks, which may limit their applicability in practice.

To address this limitation, Becker, Enders, and Lee (2004, 2006) proposed a flexible
framework based on Fourier approximations that captures structural changes without requiring
prior knowledge of their number or timing. Building on this approach, Enders and Lee (2012)
extended the conventional ADF test by incorporating low-frequency sine and cosine terms into
the deterministic component, resulting in the Fourier Augmented Dickey—Fuller (FADF) unit
root test. This method is particularly well-suited for modeling smooth and gradual structural
changes commonly observed in macroeconomic series.

In the Fourier ADF framework, the deterministic component is specified as a time-
varying function:

. (2mkt 2mkt (1)
a(t) = a0+y131n< 7 >+yzcos( T )

where k denotes the Fourier frequency, t is the time index, and T represents the sample size.
The sine and cosine terms flexibly approximate unknown structural changes in the intercept
and trend of the series.

By incorporating this deterministic structure into the ADF regression, the Fourier ADF
test equation can be written as (Enders & Lee, 2012):

2)

_ (2mkt 2mkt d
Ay, = a; + 6t + Ly, + ylsm( T ) + yzcos< T ) + z ¢ Ays_; + ug.
i=1
In practice, the Fourier ADF model is estimated over a range of frequencies, typically
1 < k <5, and the optimal frequency is selected based on the minimum residual sum of
squares. If the Fourier terms are jointly significant, unit root inference relies on the FADF test
statistics. Otherwise, the conventional ADF results are considered more appropriate. In this
study, both ADF and FADF tests are employed to ensure robust identification of the integration
properties of the variables by accounting for linear dynamics as well as potential smooth
structural changes.
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Causality Analysis: Fourier Toda—Yamamoto Approach

After establishing the integration properties of the variables, the causal relationships
among public expenditure components and inflation are examined using the Fourier Toda—
Yamamoto (TY) causality test. Conventional Granger causality tests may produce unreliable
results when variables are non-stationary or integrated of different orders, as the associated
Wald statistics may not follow their standard asymptotic distributions. These issues are further
exacerbated in the presence of structural changes. To overcome such limitations, this study
adopts the causality testing framework proposed by Toda and Yamamoto (1995).

The TY approach conducts causality testing within a vector autoregressive (VAR)
model estimated in levels, regardless of whether the variables are stationary or cointegrated.
The method involves estimating an augmented VAR model of order p + d .4, Where p denotes
the optimal lag length selected by information criteria and d,,x represents the maximum
integration order among the variables. By augmenting the VAR system with additional lags
equal to d,x, the TY procedure ensures the validity of Wald test statistics used for causal
inference.

Despite its advantages, the standard TY test does not explicitly account for structural
changes in the deterministic components of the model. To address this shortcoming, Nazlioglu
et al. (2016) proposed a Fourier version of the TY causality test, which incorporates smooth
structural shifts using low-frequency trigonometric terms. In this context, the use of the Fourier
approximation provides a flexible way of capturing smooth structural changes without requiring
prior identification of break dates. This feature is particularly useful for economies such as
Tiirkiye where macroeconomic policies and inflation regimes have experienced gradual shifts
over time. The deterministic component of the model is specified as:

2nkt>, 3)

- (2mkt
Zy = ay + aqt + a,sin <T) + a3cos<

where k denotes the Fourier frequency and T is the sample size. These terms allow the
model to approximate unknown forms of gradual structural change without requiring explicit
identification of break dates.

Incorporating the Fourier terms, the resulting Fourier VAR model of order p + dyax 1S
given by:

p+dmax (4)

) + Z JiYe-i T+ &
i=1

where y, denotes the vector of endogenous variables, J; represents coefficient matrices, and &,
is a vector of independently and identically distributed error terms.

~ (2mkt 2kt
Ve = g + a t + a,sin (T) + a3cos( T

A key step in implementing the Fourier TY causality test is the joint selection of the
optimal lag length p and Fourier frequency k. Following Nazlioglu et al. (2016), this study
employs the Schwarz Information Criterion (SIC) to determine the parameter combination that
minimizes information loss while maintaining model parsimony.

The dataset consists of quarterly observations covering the period 2006Q1-2025Q2,
yielding 78 observations. Although this sample size is sufficient for VAR-based inference, the
Turkish economy experienced multiple policy shifts and inflation regimes during the sample
period. In this context, the Fourier TY approach is particularly suitable, as it combines
robustness to mixed integration orders with the ability to capture smooth, time-varying

structural changes. Accordinglz, this framework Erovides a reliable emEirical strategy for
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analyzing the directional predictability between the functional composition of public
expenditures and inflation dynamics in Tiirkiye.

Data Set and Descriptive Statistics

This study employs quarterly data covering the period 2006Q1-2025Q2 to examine the
relationship between the functional composition of public expenditures and inflation dynamics
in Tiirkiye. The sample period is determined by data availability and ensures consistency across
all variables included in the analysis. All variables are obtained from official public institutions,
ensuring data reliability and transparency.

Inflation is derived from the Consumer Price Index (CPI) obtained from the Electronic
Data Delivery System (EVDS) of the Central Bank of the Republic of Tiirkiye. Although the
CPI is available at a monthly frequency, inflation is computed as the year-on-year logarithmic
change in the CPI and subsequently converted to quarterly frequency by selecting end-of-
quarter observations. Public expenditure variables are obtained from the Ministry of Treasury
and Finance of the Republic of Tiirkiye, published by the General Directorate of Public
Accounts, and are expressed as ratios to Gross Domestic Product (GDP).

To ensure clarity and consistency throughout the empirical analysis, all variables are
denoted using abbreviated notation. Variable definitions, transformations, and data sources are
summarized in Table 2.

Table 2

Variable Definitions, Notation, and Data Sources

Notation Variable Definition / Measurement Source

INF Inflation Year-on-year CPI inflation (quarterly) Electronic Data Delivery System
(EVDS)

General Public . . . . .

GEN Services General public services expenditures / GDP  Ministry of Treasury and Finance

ECO Economic Affairs gﬁ;ﬁomlc affairs and services expenditures / Ministry of Treasury and Finance

HEA Health Services Health expenditures / GDP Ministry of Treasury and Finance

EDU Education Services Education expenditures / GDP Ministry of Treasury and Finance

Social security and social assistance

SOC Social Protection expenditures / GDP

Ministry of Treasury and Finance

Note. Created by the author.

All public expenditure variables are included in the analysis in level form, as they
represent proportional fiscal measures. Inflation (INF) is modeled in growth-rate form. This
specification is consistent with the econometric framework adopted in the study and preserves
the economic interpretation of each variable.

The relationship between inflation and the functional composition of public
expenditures is summarized by the following general functional form:

INFt = f(GENt, ECOt, HEAt, EDUt, SOCt)
Based on this functional relationship, the corresponding econometric model can be expressed
as:
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INF; = ag + ;GEN; + a, ECO; + asHEA; + a,EDU; + a5SOC; + &;
where, @, is the constant term, a;—as represent the coefficients associated with each
expenditure category, and &; denotes the error term.

Descriptive Statistics

This subsection presents a brief overview of the statistical properties of the variables
used in the analysis. Table 3 summarizes the descriptive statistics for inflation and functional
public expenditure components (ECO, EDU, GEN, HEA, and SOC) over the period 2006Q1-
2025Q2, based on 78 quarterly observations. The statistics indicate substantial volatility in
inflation relative to public expenditure variables, reflecting Tiirkiye’s pronounced inflationary
dynamics during the sample period. While expenditure shares generally exhibit smoother
behavior, noticeable heterogeneity is observed across functional categories, with social
protection and general public services displaying comparatively higher variability. The
distributional characteristics further suggest deviations from normality in all variables except
the education variable, underscoring the relevance of econometric methods capable of
accommodating non-linear dynamics and potential structural changes in the subsequent
analysis.

Table 3
Descriptive Statistics

Statistic INF ECO EDU GEN HEA SOC
Mean 16.261 0.031 0.033 0.067 0.013 0.048
Maximum 60.679 0.067 0.042 0.121 0.021 0.121
Minimum 3.909 0.018 0.022 0.042 0.008 0.027
Std. Dev. 14.736 0.0087 0.0050 0.0165 0.0029 0.0135
Skewness 1.716 1.317 —0.269 1.212 1.012 2.336
Kurtosis 4.599 5.712 2.013 4.127 3.494 12.980
Jarque—Bera 46.607 46.454 4.109 23.231 14.097 394.612
Probability 0.000 0.000 0.128 0.000 0.001 0.000

INF denotes quarterly year-on-year CPI inflation. ECO, EDU, GEN, HEA, and SOC represent
functional public expenditure components expressed as ratios to GDP.

Note. Created by the author using Eviews 12 econometric software.
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Figure 1
Time path graph of the Variables
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Unit Root Test Results

The stationarity properties of the variables included in the analysis, namely inflation and
the functional components of public expenditures (GEN, ECO, HEA, EDU, and SOC), are
examined using two complementary unit root testing procedures. First, the conventional
Augmented Dickey—Fuller (1979) (ADF) test is employed to assess stationarity under standard
deterministic specifications. Second, the Fourier Augmented Dickey—Fuller (FADF) unit root
test, proposed by Enders and Lee (2012), is applied to account for potential smooth structural
changes in the data-generating process. The results obtained from the ADF and FADF tests are
reported in Table 4 and Table 5, respectively.

Table 4
ADF Unit Root Test Results
Constant Constant and Trend
Variables  Test Statistic 5% Critical Value Test Statistic 5% Critical Value
INF -1.055 (5) -2.902 -2.128 (5) -3.473
GEN -1.909 (3) -2.901 -1.305 (3) -3.471
ECO -2.864 (3) -2.901 -3.093 (3) -3.471
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HEA 0.201 (3) -2.901 -0.314 (3) -3.471

EDU -1.943 (4) -2.901 -2.140 (4) 3472
soc -7.525 (0) -2.899 -8.112%* (0) -3.469
AINF -3.612%* (1) -2.902 -3.583%* (4) -3.471
AGEN -10.866%*(2) -2.901 ~11.029%%(2) 3.471
AECO ~13.213%%(2) -2.901 ~13.125%%(2) -3.471
AHEA -10.488**(2) -2.901 ~10.674%*(2) 3471
AEDU -3.301%%(3) -2.901 -3.321%%(3) 3471
ASOC -10.127%% (2)  -2.901 -10.075%*(2) 3471

** indicates significance at 5% significance level. Values in parentheses indicate the
appropriate lag length determined according to Schwarz information criteria.

Note. Created by the author using Eviews 12 econometric software.

Table 5

Fourier ADF Unit Root Test Results
Models Constant Constant and Trend
Variables k FADF stat. F (Fourier) k FADF stat. F (Fourier)
INF 1 -3.016 3.031 4 -3.152 1.643
GEN 1 -3.559*% 2971 1 -4.421%** 4.859
ECO 2 -10.227%** 3.349 2 -10.373%** 2.041
HEA 2 -5.452%** 6.576* 1 -7.709%** 16.176%**
EDU 1 -5.542%** 9.060** 1 -5.564%** 8.707**
socC 5 -8.136%*** 3.607 5 -8.666*** 3.376

Note. Created by the author using WinRATS econometric software.

FADF denotes the Fourier Dickey—Fuller test statistic. k represents the selected Fourier
frequency that minimizes the residual sum of squares. The F (Fourier) statistic tests the joint
significance of the sine and cosine terms. Critical values for the FADF test statistics are obtained
from Enders and Lee (2012) and depend on the deterministic specification (constant or constant
and trend) and the chosen Fourier frequency. For models with a constant, critical values are
taken from Table 1b in Enders and Lee (2012), while for models with a constant and trend,
critical values are taken from Table 1a. Values in parentheses indicate the optimal lag length
selected according to the (SIC). *** ** and * denote statistical significance at the 1%, 5%,
and 10% levels, respectively.

Table 4 and Table 5 report the results of the conventional Augmented Dickey—Fuller
(1979) (ADF) and the Fourier Augmented Dickey—Fuller (FADF) unit root tests, respectively.
According to the ADF test results, the inflation variable (INF) and most public expenditure
components (GEN, ECO, HEA, and EDU) fail to reject the null hypothesis of a unit root at
levels under both constant and constant-with-trend specifications, whereas social protection
expenditures (SOC) appear to be stationary when a deterministic trend is included. However,
all variables become stationary after first differencing, indicating that they are predominantly
integrated of order one, I(1).
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The FADF test results largely corroborate the findings of the conventional ADF test
while additionally accounting for smooth structural changes in the data-generating process. The
joint significance of the Fourier sine and cosine terms is confirmed for several variables,
particularly ECO, HEA, EDU, and SOC, implying the presence of smooth structural shifts.
Based on the FADF test statistics and the corresponding critical values reported by Enders and
Lee (2012), GEN, ECO, HEA, EDU, and SOC are found to be stationary at levels under at least
one deterministic specification, while INF remains non-stationary in level form. Overall, the
combined evidence from the ADF and FADF tests suggests a mixed integration structure, with
variables being either 1(0) or I(1), thereby justifying the use of the Fourier Toda—Yamamoto
causality framework in the subsequent analysis.

The unit root test results indicate that the variables are integrated of different orders,
with most series being I(1) while some exhibit stationarity at levels when structural changes are
taken into account. This mixed integration structure renders conventional cointegration-based
causality tests inappropriate. However, the Toda—Yamamoto causality framework and its
Fourier-augmented extension allow for valid inference regardless of the integration properties
of the variables. Accordingly, the causal relationships between inflation and the functional
components of public expenditures are examined using the Fourier Toda—Yamamoto causality
test.

Fourier Toda—Yamamoto Causality Results

As discussed in the previous subsection, the divergence between the conventional ADF
and Fourier ADF unit root test results stems from their distinct methodological foundations.
While the standard ADF test assumes a stable deterministic structure over time, the Fourier
ADF framework explicitly allows for smooth and gradual structural changes through low-
frequency trigonometric terms. This feature is particularly important in the context of the
Turkish economy, where policy regimes and inflation dynamics have undergone notable
transformations over the sample period.

To avoid potential pre-testing bias and ensure valid inference in the presence of
variables with mixed integration orders, the maximum order of integration among the variables
is set to d,,qa = 1. Given that the Fourier terms are found to be statistically significant for
several series, indicating the presence of smooth structural shifts, the (Fourier TY) causality
approach is adopted in the subsequent analysis.

Prior to implementing the Fourier TY causality test, the optimal lag length of the
underlying VAR model is determined using standard information criteria. Following the
principle of parsimony and placing particular emphasis on the Schwarz Information Criterion—
commonly preferred in relatively moderate sample sizes—the optimal lag length is selected as
p = 2. Accordingly, an augmented VAR(p + d;,4) = VAR(3) model is estimated in levels.
This specification ensures that the Wald-type test statistics used for causality inference retain
their standard asymptotic properties, regardless of the integration or cointegration
characteristics of the variables.

Within this framework, the Fourier TY causality test is conducted by incorporating sine
and cosine terms into the deterministic component of the VAR model to capture smooth
structural changes without requiring prior knowledge of their timing, number, or functional
form. By combining the robustness of the Toda—Yamamoto procedure with the flexibility of
the Fourier approximation, this approach provides a reliable empirical strategy for examining
the directional relationships between inflation and the functional components of public
expenditures in Tiirkiye.
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Table 6

Toda—Yamamoto and Fourier Toda—Yamamoto Causality Test Results

TY Fourier TY
Variables Wald Stat. prob. k Wald Stat. prob.
ECO — INF 7834387 0.021 1 9.039234 0.002
INF - ECO 4316515 0.116 1 7.32622 0.006
GEN — INF  25.13544 0.000 1 4.037685 0.044
INF - GEN 2043379 0.365 1 1.114889 0.291
HEA — INF  9.254539 0.009 1 5.704799 0.016
INF - HEA 3211856 0.000 1 0.985036 0.321
EDU — INF  22.09303 0.000 1 5.839843 0.016
INF — EDU 5770043 0.056 1 4.099142 0.043
SOC — INF 19.87962 0.000 1 7.446898 0.006
INF — SOC 12.98707 0.001 1 6.486484 0.011

Note. Created by the author using Eviews 12 econometric software.

Table 6 reports the causality results obtained from both the standard Toda—Yamamoto
(TY) and the Fourier Toda—Yamamoto (Fourier TY) approaches. The comparison of the two
methodologies reveals that accounting for smooth structural changes substantially enriches the
causal structure between inflation and the functional components of public expenditures in
Tiirkiye. These results indicate that the effects of public spending on inflation differ across
expenditure categories and that, for certain components, the inflation—expenditure relationship
involves feedback mechanisms. These findings highlight that the inflation—expenditure
relationship is heterogeneous across expenditure categories, with some components exhibiting
feedback mechanisms while others reflect a more direct fiscal influence on inflation dynamics.

The conventional TY results indicate unidirectional causality running from economic
affairs, general public services, health, education, and social protection expenditures to
inflation, while reverse causality from inflation is detected only for selected spending
categories. However, once smooth structural shifts are incorporated through the Fourier TY
framework, the causal relationships become more pronounced and, in several cases,
bidirectional.

In particular, the Fourier TY results reveal bidirectional causality between inflation and
economic affairs, education, and social protection expenditures, suggesting the presence of
feedback mechanisms in which inflation both influences and is influenced by these spending
components. By contrast, causality from general public services and health expenditures to
inflation remains predominantly unidirectional, implying that these categories exert inflationary
effects mainly through structural and demand-driven channels rather than short-run feedback
adjustments.

Overall, the findings demonstrate that ignoring structural changes may conceal important causal
linkages in fiscal-inflation dynamics. The Fourier TY approach uncovers more robust causal
relationships compared to the standard TY test, highlighting the critical role of public
expenditure composition in shaping inflation dynamics in Tiirkiye. It should be noted that the
Toda—Yamamoto framework identifies directional predictability rather than the magnitude or
persistence of effects. Therefore, the results should be interpreted as evidence of causal linkages
rather than precise quantitative estimates of fiscal impacts on inflation.
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Conclusion

This study examined the causal links between inflation and the functional composition
of public expenditures in Tiirkiye over the period 2006Q1-2025Q2 by using COFOG-based
expenditure shares in GDP. Motivated by the Fiscal Theory of the Price Level perspective and
the possibility that Tiirkiye’s inflation process is shaped not only by monetary factors but also
by fiscal regimes and expenditure allocation, the analysis employed a two-stage econometric
strategy. First, the integration properties of the series were assessed through conventional ADF
and Fourier ADF unit root tests. Second, to obtain valid causal inference under mixed
integration orders and potential smooth structural shifts, the study implemented the Fourier-
augmented Toda—Yamamoto causality framework.

The unit root evidence confirmed that the variables exhibit a mixed integration structure.
While the conventional ADF results suggested that most variables are 1(1), the Fourier ADF
test indicated that several expenditure components display stationarity in levels once smooth
structural changes are accounted for, whereas inflation remains non-stationary at levels. This
divergence is consistent with the methodological insight that ignoring structural change may
distort stationarity inference in macroeconomic time series. Given this mixed integration
environment and the presence of regime changes in Tiirkiye’s macroeconomic history, the
Fourier Toda—Yamamoto approach provided an appropriate and robust setting for causality
analysis.

The causality findings underscore that the inflation—fiscal nexus in Tiirkiye is not
homogeneous across expenditure functions and becomes clearer once smooth structural shifts
are incorporated. The Fourier TY results indicate that inflation is significantly affected by
economic affairs, general public services, health, education, and social protection expenditures.
Importantly, the causal structure differs across categories. For general public services and
health, causality runs predominantly from expenditures to inflation, implying that these items
shape inflation dynamics mainly through expenditure-side or structural channels rather than
short-run feedback adjustments. In contrast, economic affairs, education, and social protection
display bidirectional causality with inflation, suggesting feedback mechanisms whereby these
spending components both influence inflation and adjust endogenously to inflationary
conditions.

These results contribute to the broader literature in several ways. First, the finding that
multiple public spending components Granger-cause inflation aligns with the long-standing
view that fiscal policy is a key driver of inflation in developing and high-inflation settings (e.g.,
the fiscal-financing emphasis in Tirkiye in Anand & van Wijnbergen, 1989; and the broader
evidence on fiscal imbalances and inflation in Catdo & Terrones, 2005). Second, the
bidirectional relationships uncovered for social protection and education are consistent with the
idea that certain expenditure categories operate as both policy instruments and automatic or
quasi-automatic responses to macroeconomic stress—particularly in economies where inflation
redistributes income and triggers compensatory fiscal measures. This feedback structure
complements the panel evidence that inflationary consequences depend on fiscal composition
and regime features (Afonso & Jalles, 2012; Lin & Chu, 2013) and is in line with more recent
arguments that the inflationary impact of fiscal policy depends critically on how spending is
allocated across functions (Klein & Linnemann, 2023; Apeti et al., 2023). Third, the stronger
causal patterns obtained under Fourier TY relative to the standard TY test reinforce the
methodological point that structural changes can conceal key fiscal-inflation linkages—an
issue that is particularly relevant for Tiirkiye given multiple policy shifts and inflation regimes
within the sample period. In this sense, the evidence also resonates with recent Tiirkiye-focused
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studies emphasizing the importance of fiscal regime changes and nonlinear dynamics (Serin &
Demir, 2024; Tuncer, 2024).

From a policy perspective, the results imply that the effectiveness of fiscal policy in
supporting price stability depends not only on the size of public spending but also on its
functional composition. The unidirectional effects from general public services to inflation
suggest that expenditure items closely related to administration and debt-related services may
exert inflationary pressure through demand and fiscal-sustainability channels, highlighting the
importance of expenditure discipline and credibility. At the same time, the bidirectional
relationships for economic affairs, education, and social protection point to a more complex
interaction: inflation can trigger fiscal adjustments in these categories, while changes in these
expenditures can feed back into inflation dynamics. Accordingly, expenditure reallocation
strategies aimed at strengthening productive capacity and limiting inflationary pressures should
take into account this feedback nature and the timing of fiscal responses under high inflation.

Beyond its empirical findings, the study contributes to policy discussions by
emphasizing that inflation control strategies cannot be designed solely around aggregate fiscal
contraction. Instead, policymakers should consider the functional allocation of public
expenditures and their heterogeneous transmission mechanisms. In this respect, effective
inflation management in Tiirkiye requires coordinated fiscal-monetary frameworks in which
expenditure composition is aligned with price stability objectives.

Finally, the study has limitations that open avenues for further research. While the
Fourier TY framework provides robust evidence on directional predictability under smooth
structural shifts, causality tests do not quantify the magnitude of effects or distinguish short-
and long-run transmission channels. Future work may complement these results with structural
VAR/FAVAR approaches, local projections, or regime-dependent models that explicitly
identify fiscal shocks and quantify dynamic impulse responses by expenditure function.
Extending the analysis to alternative inflation measures and incorporating financing-side
variables (e.g., debt dynamics, tax revenues, or monetary accommodation) may further refine
the interpretation within the FTPL context.

Overall, the evidence presented here supports the view that in Tirkiye inflation
dynamics are closely linked to the functional composition of public expenditures and that
accounting for structural change is essential to uncover the underlying causal structure. The
findings highlight that compositional fiscal policy—rather than aggregate spending alone—
should be treated as a core element of policy design in pursuing durable price stability. The
conclusion now includes more detailed policy recommendations, focusing on the importance
of fiscal-monetary coordination and differentiating between efficient and inefficient public
expenditures for effective inflation control.
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Abstract

Introduction: This study investigates major whether economic, political, geopolitical, and
social events in Tiirkiye shape investor risk appetite and whether the market response differs y
across event types. Understanding these dynamics is important for characterizing risk-on/risk-
off regimes and for designing event-contingent risk management and policy responses.

Method: We conduct an event study covering selected events over 2008—2025. Risk appetite
is measured by an equally weighted composite index (TRRAI) combining sovereign credit risk
(5-year CDS), the exchange rate (USD/TRY), equity returns (BIST-100), and BIST volatility.
We estimate abnormal outcomes using (i) an MSCI World—based market model for BIST-100
and (ii) a VIX-based abnormal-change model for TRRAI to control for global risk sentiment.
We compare reactions across multiple event windows and decompose TRRAI to quantify
component-level contributions.

Results or Findings: Global systemic shocks (e.g., the global financial crisis and COVID-19)
generate larger and more persistent risk-off responses in both BIST-100 and TRRALI, in wider
windows. Domestic uncertainty and institution- or security-related shocks (e.g., protests,
institutional disruptions, and the coup attempt) significantly depress risk appetite in shorter
windows, while policy-regime shifts and macroprudential interventions exhibit more
asymmetric effects in magnitude and persistence. Events involving uncertainty resolution—
such as election processes—tend to trigger milder and more heterogeneous short-run reactions.

Discussion or Conclusion: The evidence indicates that risk-off dynamics transmit through
distinct channels depending on event type: CDS and FX dominate in some episodes, equities in
others, and volatility is particularly salient during global shocks.
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Krizler, Protestolar ve Siyasi Calkantilar: Tiirkiye'de Risk Istahia iliskin Bir Olay
Calismasi
Ali Ozer?
Oz
Giris: Bu calisma, Tiirkiye’deki baslica ekonomik, politik, jeopolitik ve sosyal olaylarin
yatirimcilarin risk istahini bigimlendirip bigimlendirmedigini ve piyasa tepkisinin olay tiirlerine
gore e farklilagip farklilasmadigini aragtirmaktadir. Bu dinamiklerin anlasilmasi; risk-on/risk-
off rejimlerinin karakterize edilmesi ve olaylara bagl risk yonetimi ile politika tepkilerinin
tasarlanmasi acisindan 6nem tasimaktadir.
Yontem: 2008-2025 donemini kapsayan ve sec¢ilmis olaylardan olusan bir olay ¢alismasi
yurlitiilmistiir. Risk istahi, iilke riskini (5 yillik CDS), déviz kurunu (USD/TRY), hisse senedi
getirilerini (BIST-100) ve BIST volatilitesini birlestiren esit agirlikli bilesik bir endeks
(TRRAI) ile dlgiilmiistiir. Anormal sonuglar (i) BIST-100 i¢in MSCI World’e dayali piyasa
modeli ve (ii) kiiresel risk duyarliligini kontrol etmek amaciyla TRRAI i¢cin VIX’e dayali
anormal degisim modeli kullanilarak tahmin edilmistir. Tepkiler farkli olay pencereleri
boyunca karsilastirilmis; ayrica TRRAI ayristirilarak bilesen diizeyinde katkilar ortaya
konmustur.
Sonuclar ya da Bulgular: Kiiresel sistemik soklar (6r. kiiresel finansal kriz ve COVID-19),
daha genis olay pencerelerinde, hem BIST-100 hem de TRRAI’de daha biiyiik ve daha kalici
risk-off tepkileri iiretmektedir. Yurt i¢i belirsizlik ile kurum- veya giivenlik- temelli soklar (or.
protestolar, kurumsal kesintiler ve darbe girisimi) kisa pencerelerde risk istahini anlamli 6lgiide
azaltmaktadir. Buna karsilik politika rejimi degisimleri ve makroihtiyati miidahaleler biiyiikliik
ve kalicilik bakimindan daha asimetrik etkiler sergilemektedir. Belirsizligin ¢oziilmesine isaret
eden siirecler—secimler gibi—genellikle daha 1liml1 ve kisa donemde daha heterojen tepkilerle
iliskilidir.
Tartisma ya da Yapilan Cikarimlar: Bulgular, risk-off dinamiklerinin olay tiirline bagh
olarak farkli kanallar lizerinden aktarildigin1 gostermektedir: Baz1 donemlerde CDS ve doviz
kuru, digerlerinde hisse senetleri belirleyici olurken; volatilite 6zellikle kiiresel soklar sirasinda
daha baskin bir rol oynamaktadir.
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Introduction

Financial markets cannot be explained solely by macroeconomic fundamentals; investor
perceptions, expectations, psychology, and socio-political developments often shape pricing in
material ways. Risk appetite is a central concept that reflects investors’ willingness to bear risk,
and shifts in perceived risk are frequently priced simultaneously through multiple channels such
as equities, exchange rates, and sovereign credit risk premia. Over the post-2008 period,
Tiirkiye has experienced global shocks, institutional ruptures, mass protests, security/terror
shocks, geopolitical tensions, and monetary-policy regime shifts, all of which have increased
market volatility and repeatedly reshaped risk perceptions (Baker & Wurgler, 2007; Shiller,
2015). It is also emphasized that, when global risk rises synchronously, “global common
volatility” shocks can strengthen cross-country synchronized risk-off behavior—so the impact
of local events may amplify through interactions with the global risk regime (Engle & Campos-
Martins, 2023). In this sense, Tiirkiye provides a suitable setting in which changes in risk
appetite can be observed concurrently across multiple market segments.

Traditional finance theories, including Modern Portfolio Theory (Markowitz, 1952), the
Capital Asset Pricing Model (Sharpe, 1964; Lintner, 1965), and the Arbitrage Pricing Theory
(Ross, 1976), emphasize the risk—return relationship under the assumptions of rational investors
and informationally efficient markets. However, crises and price anomalies observed since the
1980s have highlighted the explanatory limits of purely rational paradigms. Behavioral finance,
building on prospect theory (Kahneman & Tversky, 1979), introduced a complementary
perspective by explicitly analyzing how psychological mechanisms influence investment
decisions. This line of research shows that non-rational behavior and psychological factors can
materially affect market prices, making investor perceptions and risk attitudes central to
understanding financial decision-making. Consequently, investor sentiment, risk perceptions,
and risk appetite have become widely studied constructs in the literature (Baker & Wurgler,
2007; Tetlock, 2007). For Tiirkiye in particular, recent evidence that links the
sentiment/perception channel to foreign portfolio flows supports the view that measuring risk
appetite should not be confined to “fundamentals” alone (Giines, et al., 2024).

Behavioral finance further suggests that investors do not always act fully rationally, and
that changes in sentiment, attention, and perceived uncertainty can generate measurable effects
on asset prices and risk premia. This perspective implies that risk appetite may fluctuate not
only with “fundamentals,” but also through information and perception channels such as news
flow and uncertainty shocks (Baker & Wurgler, 2007; Tetlock, 2007).

Relatedly, the policy-uncertainty and geopolitical-risk literatures indicate that financial
pricing responds to event shocks not only via macroeconomic fundamentals but also through
uncertainty itself. Baker, Bloom, and Davis (2016) document strong links between news-based
economic policy uncertainty shocks and both financial and real variables, while Caldara and
Tacoviello (2022) show that increases in news-based geopolitical risk can generate downside
risks to economic activity and financial markets. This framework strengthens the theoretical
motivation for the event categories emphasized in this study, particularly
institutional/constitutional disruptions and geopolitical/foreign-policy episodes (Baker et al.,
2016; Caldara & lacoviello, 2022). In addition, there is direct empirical evidence that mass
protests and social unrest can affect financial markets. The IMF’s “Pricing Protest” study
reports that social unrest events can systematically reduce cumulative abnormal returns in
equity markets and that the effect may be more pronounced in emerging economies, which is
consistent with an expectation of short-run risk-off effects from large-scale protest shocks in
Tiirkiye (Barrett et al., 2021). More recent and expanded evidence (using multi-country, multi-
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event settings) also confirms that the negative market response to social unrest can be
statistically systematic (Barrett et al., 2024).

A critical step in event-study designs is the accurate dating of when an event is first
incorporated into prices. With digitalization and real-time news dissemination, political and
social developments can reach broad investor audiences rapidly, prompting fast updates in
expectations. In this context, the news-flow and investor-attention channel can amplify the
impact of event shocks on risk perceptions and risk appetite (Bollen et al., 2011; Ranco et al.,
2015). This dynamic is particularly relevant in emerging markets such as Tiirkiye. Accordingly,
this study defines the event day (t = 0) as the date when the event is first reflected in a strong
and salient wave of news coverage, and it additionally conducts sensitivity checks using
alternative event-date definitions. When the event occurs outside a trading session or on a non-
trading day, we operationally set t = 0 to the first subsequent trading day to capture the earliest
point at which market prices can incorporate the information. Appendix A reports, for each
event, the calendar event date, the event day used in the analysis (t = 0), the implied shift in
trading days, and an operational timing classification (Trading-hours-or-same-day versus After-
close-or-non-trading-day). Moreover, recent methodological discussions on event-study
implementation details (event-window choice, overlapping-event risk, interpretive biases)
explicitly recommend building designs that are transparent and replicable (Eden et al., 2022).

In emerging markets, risk-off episodes are often associated with sharp reversals in
global portfolio flows, exerting simultaneous pressure on sovereign risk premia (CDS),
exchange rates, and equity markets. In Tiirkiye, changes in risk appetite are frequently observed
concurrently in (i) the sovereign risk premium (CDS), (ii) exchange-rate dynamics (USD/TRY),
(ii1) equity pricing (BIST), and (iv) market volatility. Therefore, measuring risk appetite and
analyzing event-driven reactions in this setting requires a framework that jointly tracks multiple
market channels rather than relying on a single asset class. This multi-market approach is also
consistent with the financial stress index literature, which argues that financial stress cannot be
adequately captured by one indicator and that composite measures constructed from several
market segments better represent stress regimes (Illing & Liu, 2006; Holl6 et al., 2012). Illing
and Liu (2006), for example, emphasize that composite indicators derived from different
segments can better characterize stress states, while Holld, Kremer, and Lo Duca (2012)
propose a composite methodology to measure systemic stress by combining multiple market
blocks. This literature provides a theoretical basis for constructing TRRAI as a multi-
component index spanning CDS, FX, equities, and volatility (Illing & Liu, 2006; Holl6 et al.,
2012). Evidence that CDS—exchange rate interactions and spillovers can intensify during
“market fear” periods supports the need to track multiple channels jointly (Feng et al., 2021).
In addition, evidence that connectedness between Turkish CDS volatility and FX/equity
derivatives markets can vary across volatility regimes suggests that event shocks may be
transmitted with different intensities across multiple markets (Gok et al., 2023).

This study treats risk appetite as a latent construct and aims to measure Tiirkiye-specific
risk-on/risk-off regimes through multiple market components, and to test the short-run pricing
effects of selected political, social, and macro-financial events using an event-study
methodology. Specifically, we report and compare (1) event-window reactions in equity pricing
using BIST-100 and (ii) reactions in a holistic risk-appetite gauge, TRRAI, which combines
CDS, exchange rates, equities, and volatility. The primary contribution is to make risk-on/risk-
off dynamics comparable for the same event set by jointly reporting a single-market response
(BIST-100) and a multi-market response (TRRAI) within a unified event-study design. This
contribution is also consistent with evidence from Tiirkiye that examines—using daily data—

JATSS Volume 8 Issue 1 48



the relationship between equity markets and portfolio flows/monetary-policy responses (with
controls such as CDS and FX), and it suggests that an event-based design can be powerful in
capturing policy-regime shifts (Kartal et al., 2022).

The event-study methodology is a standard approach that quantifies the impact of a
discrete event by measuring abnormal returns or abnormal changes around an event window.
MacKinlay (1997) provides a systematic methodological framework, while Brown and Warner
(1985) show that, with daily data, conventional tests typically perform well in short windows.
Accordingly, this study applies an abnormal return—cumulative abnormal return (AR—CAR)
framework for BIST-100 and measures abnormal changes in TRRAI across multiple windows,
consistent with established practice (Brown & Warner, 1985; MacKinlay, 1997). To control for
global risk sentiment, we use the VIX index, a widely employed proxy for expected volatility
derived from option prices; its construction is documented in Cboe methodology materials
(Cboe Global Markets, 2022). Beyond being an options-implied volatility gauge, the VIX also
embeds a variance-risk-premium component and is therefore informative about time-varying
risk compensation and market uncertainty. (Bekaert & Hoerova, 2014). In this study, ex-ante
classification of events by their “dominant transmission channel” (i.e., not labeling ex post by
looking at AR—CAR results) is a design preference aimed at reducing category ambiguity and
hindsight bias (Eden et al., 2022).

The analysis is organized around the following research questions:
(RQ1) Do risk appetite (TRRAI) and equity pricing (BIST-100) respond in the same
direction in the short run around selected events in  Tirkiye?
(RQ2) Do event effects differ systematically across event types (e.g., crisis/global
shocks, protests, security shocks, geopolitical events, monetary-policy/macroprudential
interventions)?

(RQ3) As the event window expands, do estimated reactions attenuate (transitory
shocks) or cumulate (persistent shocks)?

These questions are evaluated using two complementary outputs for the same event set:
(1) AR—CAR measures around event windows for BIST-100 and (ii) abnormal-change measures
around event windows for TRRAI, which integrates CDS, FX, equities, and volatility. This
dual-output design enables a direct comparison between pricing responses in a single asset class
(equities) and a broader multi-market transmission (TRRAI). Although BIST returns are
included as one of the components of the TRRAI index, the study also reports a separate AR—
CAR event-study analysis for the BIST-100 index. These two measures serve distinct analytical
purposes. The BIST AR—CAR analysis captures the immediate price reaction of the equity
market and therefore represents a single-market pricing response to the event. In contrast,
TRRALI is constructed as a multi-market indicator that aggregates information from sovereign
risk (CDS spreads), exchange-rate dynamics (USD/TRY), equity performance (BIST returns),
and market volatility. As a result, TRRAI reflects broader shifts in investor risk perception
across several financial market segments rather than a single asset class. Reporting both
measures allows the analysis to distinguish between equity-specific repricing and broader
systemic risk-perception adjustments across markets. Importantly, the interpretation does not
rely on the independence of these indicators; rather, their joint evaluation helps identify whether
risk transmission operates primarily through equities or through credit, currency, and volatility
channels. For RQ3, window-length sensitivity is assessed by examining how the magnitude and
persistence of AR—CAR and TRRAI abnormal changes vary across short and wider windows;
cumulative strengthening with wider windows is interpreted as evidence of persistence,
whereas attenuation indicates more transitory effects.
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The hypotheses tested in this framework are based on the expectations that (i) stress-
and shock-type events induce contemporaneous risk-off responses in both TRRAI and BIST-
100, (i1) the magnitude and persistence of responses differ by event type, and (iii) responses
display attenuation or accumulation as a function of window length.

The remainder of the paper is structured as follows. The next section describes the
dataset, event classification, and the construction of TRRAI. The methodology section details
the event-window design and estimation approach. The results section presents event-level and
event-type comparisons. The final section concludes with implications for policy and event-
based risk management and outlines directions for future research.

Data and Methodology
Event set and classification approach

All series used in this study are at daily frequency. Daily close data are obtained for the
BIST-100 index and the USD/TRY exchange rate, as well as Tiirkiye’s 5-year sovereign CDS
spread. We additionally use the VIX as a proxy for global risk sentiment and the MSCI World
index as a benchmark for global equity market movements; these are also collected at daily
close from the respective data providers. All series are synchronized using the intersection of
common trading days. Observations corresponding to non-overlapping holidays across markets
are removed. The same aligned calendar is used consistently for the estimation window and for
each event window in the event-study design.

We define major post-2008 episodes that are likely to affect risk appetite in Tiirkiye as
events. The post-2008 start date is driven by data availability constraints for the variables
employed. To enable systematic analysis, each event is assigned to a single category based on
its dominant transmission channel (i.e., each event is mapped to exactly one type). The key
rationale is that, although a given event may plausibly activate multiple channels
simultaneously (for example, geopolitical tensions may affect both the exchange rate and
inflation expectations), multi-label classification can introduce category ambiguity and
complicate inference in an empirical event-study setting.

Dominant transmission channel refers to an ex-ante assessment of which risk component
the event is most directly expected to trigger at the initial stage, given the nature of the event
and how it is reflected in public information flows. In practice, this corresponds to determining
whether the event primarily activates institutional/political uncertainty, domestic security risk,
geopolitical/foreign-policy risk, a monetary-policy or macroprudential regime change, a macro-
data threshold surprise, a natural-disaster/supply shock, or a globally synchronized risk-off
shock. Importantly, the classification is not determined ex post by inspecting AR—CAR results.
Instead, the event-date definition is fixed and the coding is based on the information set
available about the event’s characteristics and contemporaneous public narrative.

The coding scheme is designed to be consistent with: (i) the news-based policy-
uncertainty framework documenting the pricing effects of institutional and policy disruptions
(Baker et al., 2016); (i1) the news-based geopolitical risk approach for wars, interstate tensions,
and foreign-policy shocks (Caldara & lacoviello, 2022); (ii1) empirical evidence on social
unrest and protests affecting financial markets in an event-study setting (Barrett et al., 2021);
and (iv) standard event-study methodology (Brown & Warner, 1985; MacKinlay, 1997).
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Classification decisions follow a practical set of rules. An event is coded as: (a) domestic
financial crisis/market stress if it directly signals stress in the financial system; (b) monetary
policy/macroprudential if it involves a policy-rate regime change or a macroprudential
instrument shift; (c¢) geopolitics/foreign policy if it features cross-border conflict, military
operations, or major international tensions; (d) security/terror if it involves domestic security
shocks such as terror attacks or a coup attempt; (e) protests/social unrest if it is primarily a mass
protest episode; (f) institutional/constitutional if it materially alters constitutional or
institutional architecture; (g) elections/political power dynamics if it is election-related; (h)
macro data shock if it corresponds to a threshold-type macroeconomic announcement; (i)
natural disaster for large-scale disasters such as earthquakes; and (j) global shock for
synchronized global risk-off episodes. The emphasis in separating monetary-policy events is
motivated by the well-established point that the unexpected component of policy actions can
transmit strongly into financial prices (Kuttner, 2001).

We classify events into ten mutually exclusive event-type categories (E1-E10) based
on the dominant ex-ante transmission channel. To make this coding logic transparent, Table 1
defines the event-type scheme (E1-E10). The subsequent section presents the event list
classified under this scheme in Table 2.

Table 1
Event-Type Scheme (E1-E10)

Code Event type Scope (summary)

D ic Fi ial Crisi Mark . . . .
El St(r):;:Stlc inancial Crisis & Market Stress regimes such as banking, FX, or sovereign-debt crises

E2  Elections & Political Power Dynamics Natlonql/local elections; shifts in political balance and related
uncertainty

E3 Institutional/Constitutional-Legal Change Referendums, system changes, major institutional ruptures

E4  Protests & Social Unrest Mass protests and broad-based social unrest episodes

Domestic security shocks such as terror attacks and coup

E5  Security & Terror attempts

E6 Geopolitics/Foreign Policy & Military Wars, cross-border operations, and major international

Operations tensions
. . Policy-rate regime shifts, macroprudential tools (e.g., FX-
E7 Monetary Policy, Macroprudential protected deposits), CBRT decisions, and major

Measures & Financial Regulation ; )
market/regulatory interventions

Threshold-type announcements/breaks in key macro indicators

E8  Macro Data Shock (e.g., inflation)
E9  Natural Disaster Large-scale disasters such as earthquakes

Synchronized global risk-off episodes (e.g., global financial or
health shocks)

Note. Created by the author using microsoft excel statistical software.

E10 Global Shock

In accordance with the diagram in Table 1, the event set used in the study and the type
of each event assigned to the dominant channel are reported in Table 2.
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Table 2

Event set and type coding
Date Event title Et;glét Rationale for classification
Global financial crisis (post- Collapse in global risk appetite — EM outflows / BIST
2008-09-15 E10 o
Lehman shock) volatility channel
2010-09-12 Constitutional Referendum E3 Chapgg in 1n§t1tut1ona1/JgdlClal—execut1ve architecture —
institutional risk-perception channel
2011-03-15  Syrian civil war / onset of uprising E6 Pers1§tent border-relaﬁted geopglltlcal risk, migration, and
security pressure — risk-premium channel
2013-05-28 Gezi Park protests (onset) E4 W1desp.r cad p rptest wave = domestic  political
uncertainty and investor-perception channel
17-25 December episode (first Institutional—political ~ crisis  (perceived executive—
2013-12-17 E3 ... . . .
wave) judiciary conflict) — risk-premium channel
2015-07-20  Surug attack Es Domestic security shock — flight-to-safety / volatility
channel
2015-10-10 Ankara Train Station attack E5 Large—sqale terror shock — - security premium  and
expectations channel
2015-11-24 Downing of Russian jet E6 Sudden foreign-relations crisis — sanctions/tourism
channel
2016-06-28 Atatiirk Airport attack E5  Security shock with tourism-revenue channel
Extreme political-regime shock (domestic security) —
2016-07-15 - Coup attempt ES sovereign risk (CDS) / FX channel
2017-04-16 Presidential system referendum E3 Change in governance system — institutional framework
/ predictability channel
2018 FX and debt crisis (critical Domestic FX/debt stress — financial fragility and flight-
2018-08-10 El
wave) to-safety channel
2019-10-09 Operation Peace Spring E6 Military operation — foreign-policy and sanctions-risk
channel
COVID-19 (first case Global health shock — growth expectations, liquidity, and
2020-03-11 E10
announcement) risk-off channel
2020-08-10 Eastern Mediterranean tensions E6 Foreign-policy/energy tensions — sanctions and risk-
(NAVTEX / Orug Reis phase) premium channel
Thodex crisis (withdrawals halted / Financial-market/regulatory shock (crypto platform
2021-04-22 E7 . . )
collapse) failure) — trust and regulation-expectations channel
Introduction  of  FX-protected Macroprudential / FX-regime intervention — FX
2021-12-20 . E7 o L
deposits (announcement) volatility and dollarization channel
. o i . .
2022-09-05 Inflation exceeds 80% (Aug CPI B8 Data threshold shock — real returns, policy expectations,
release) risk premium
2023-02-06 Kahramanmarag earthquakes E9 Larg.e—sc.ale supply ShOCk . and. ﬁscal/rgconstrucﬂon
implications — growth—inflation—risk-premium channel
2023-05-28 Presidential election (runoff) E2 Closqre of poll'tlcal uncertainty / repricing — risk
premium and policy-expectations channel
2023-06-22 Rate-hike cycle (first hike) E7 S1gpal of monetary-policy regime shift — FX / CDS /
capital-flows channel
2023-07-20 Policy rate hike (continuation) E7 Continued tightening — expectations and risk-premium
channel
2004-03-31 2024 local elections B2 Perce'lved domestic ' political-balance shift — risk
premium and expectations channel
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Event

Date Event title type Rationale for classification
Termination of  FX-protected Closure of a policy instrument (normalization) — TRY
2025-08-23 . E7 .
deposits demand / FX-dynamics channel

Note. Created by the author using microsoft excel statistical software.

Table 2 outlines the distribution of events by type and the definitions of “event day” to
be used in the empirical analysis. The following subsection introduces the AR—CAR event study
methodology used to measure the impact of these events on financial variables.

AR-CAR (Event Study) methodology

To quantify market reactions to events, this study employs the standard event-study
framework (MacKinlay, 1997; Brown & Warner, 1985). The core idea is to define the deviation
of the realized return from its “normal” (expected) level around the event date as the abnormal
return (AR) and to cumulate these deviations over the event window to obtain the cumulative
abnormal return (CAR).

Prior work shows that, when implemented with daily data, conventional tests generally
exhibit good statistical properties and can deliver reliable inference, particularly in short event
windows (Brown & Warner, 1985). In line with this practice, we specify the estimation window
and event windows as follows:

Estimation window: [-250, —30] trading days
Event day: t=0
Event windows: baseline [—10, +10]; robustness windows [—1, +1] and [—3, +3]

This design allows the effects of the events listed in Table 2 to be assessed over
alternative time scales. After defining event windows, we specify the normal-return model and
compute AR and CAR as follows.

Return definition
For BIST-100, the daily log return is defined as:
REIST= In(P)—In(P¢1) (1)
where P: denotes the closing value of the index on day t.
Normal return model (market model)
We use the standard market model for daily returns:
REIST= o+ BRI™ +¢ 2)

where R{" is the reference series representing the global market return (MSCI World in
this study). The parameters a and  are estimated by OLS over the estimation window [—250,
—30] (MacKinlay, 1997).

Abnormal return (AR) and cumulative abnormal return (CAR)
The abnormal return during the event window is computed as:
ARPIST=RE'ST — (o+ BRY) 3)

For an event window [11,12], the cumulative abnormal return is:
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CARPST . o= Y124 ARPST (4)

The baseline event window is [—10, +10], and robustness results are additionally
reported for [—1, +1] and [—3, +3]. Up to this point, the methodology captures event-driven
reactions in the equity market. However, because risk appetite is inherently multidimensional
and cannot be reduced to a single market, the next subsection motivates how risk appetite is
measured (single proxy versus composite index) and proposes an index construction that is
suitable for this study.

Measuring risk appetite: single proxy or composite index?

In emerging-market economies such as Tiirkiye, which are highly sensitive to external
financing conditions, risk appetite is a latent phenomenon that cannot be directly observed in a
single market. Instead, it materializes simultaneously across multiple segments—most notably
sovereign credit risk, the exchange rate, and the equity market. Accordingly, the objective of a
composite-index design is to extract the common component of indicators that are expected to
co-move during risk-off episodes. The financial stress and risk-index literature emphasizes that
composite indices combining measures such as credit risk premia (CDS/spreads), exchange-
rate dynamics, and equity returns/volatility can reduce measurement error relative to single-
indicator proxies and can distinguish stress regimes more consistently. In the context of
Tiirkiye, jointly tracking CDS, the exchange rate, and equity-market volatility helps capture
shifts in country risk perceptions through multiple market channels.

In this study, the component set is chosen based on a clear economic mapping. The CDS
series captures the sovereign risk premium; USD/TRY reflects perceived risk toward the
Turkish lira; BIST returns proxy the equity-market manifestation of risk-on/risk-off pricing;
and BIST volatility represents elevated uncertainty and stress that typically intensify during
risk-off periods (Illing & Liu, 2006; Holl¢ et al., 2012; Ekinci, 2013).

The main analysis adopts the composite-index approach, thereby integrating event
effects transmitted through credit, FX, and equity channels into a single dependent variable. To
preserve transparency and interpretability, the underlying components (CDS, USD/TRY, BIST
returns, and volatility) are also reported as part of robustness and interpretation. The index
components and sign harmonization are presented in Table 3.

Table 3
Risk appetite index (TRRAI)

Risk-off

Component Symbol Measure direction Note
>-year Tiirkiye CDS (CDSy) Daily change i Sovereign risk premium
(USD)
USD/TRY (FXy) Daily log change i TRY depreciation is risk-off
BIST-100 (EQ) Daily log return ! Equity up'morfvseirseeémk'on; S1gn 1s
BIST volatility (vor, 20-trading-day rolling 1 Higher volatility is risk-off

standard deviation

Note. Created by the author

The sign harmonization in Table 3 follows a simple rationale. Increases in CDS, the
exchange rate, and volatility reinforce risk-off behavior, whereas equity returns proxy risk-on
conditions and are therefore included with the opposite sign. In the next step, the four
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components are standardized to a common scale and combined using equal weights. As a result,
TRRALI is designed to summarize the common risk-appetite component reflected jointly across
credit, FX, equity, and volatility channels into a single series.

Composite risk appetite index: TRRAI (Turkey Risk-Return Appetite Index)

In this study, risk appetite is measured by TRRAI, an equally weighted composite index
constructed from four market-based components. The index is built in three steps: (i) calendar
alignment and sample initialization, (ii) standardization (z-scores), and (iii) sign-harmonized
aggregation under equal weights.

(i) Data alignment and sample start

TRRAI is computed at daily frequency. Because the volatility component, VOL, is
defined as a 20-trading-day rolling standard deviation, the earliest day on which the index can
be computed is the first observation after at least 20 trading days. The sample therefore starts
on the first date for which all four components are simultaneously available, and all series are
aligned on a common trading-day calendar.

(ii) Standardization (z-scores)

Because the components are measured on different scales, each component is
transformed into a comparable metric using z-score standardization. For each component:

kt—pk
Tt (5)
where xx€{ CDS Aln(FX), REST VOL, }; ux and ok denote the sample mean and

sample standard deviation of component k, respectively. Since RE!ST is already defined as a

daily log return, no additional differencing is applied.
(iii) Equal-weighted composite stress and risk appetite index

We first compute a composite “stress” measure that is increasing in the risk-off
direction. The components are combined using equal weights, wk=1/4. Equal weighting is
adopted as the baseline specification because it (a) improves interpretability and (b) mitigates
data-driven overfitting risks associated with estimating weights. In addition, equal weights
provide a transparent benchmark in which each market block (CDS, FX, equities, and volatility)
contributes symmetrically to the composite risk-perception indicator. Data-driven weighting
schemes—such as principal component analysis (PCA) or latent-factor approaches—may
produce weights that are highly sensitive to sample-specific volatility structures and may
mechanically assign excessive influence to the most volatile component. Such behavior can
reduce interpretability and comparability across samples. For these reasons, the present study
retains equal weighting as the baseline specification and treats alternative weighting approaches
as conceptually relevant but not necessary for the core identification strategy in the event-study
setting. This approach is consistent with the composite financial stress literature emphasizing
transparent aggregation across market segments (Illing & Liu, 2006; Holl6 et al., 2012).
Accordingly, the Turkey composite stress index is defined as:

1
FSITR= " (zcDs +ZFX -ZEQ.TZVOL,t) (6)

where the equity component enters with a negative sign to ensure sign harmonization in
the risk-off direction. Finally, to make the main index interpretable as “higher values = higher
risk appetite (risk-on),” we invert the sign and define TRRAI as:
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TRRAI=—FSITR (7)

Under this definition, increases in TRRAI indicate a decline in overall risk perceptions
for Turkish assets (risk-on), whereas decreases in TRRAI correspond to a strengthening of
flight-to-safety behavior (risk-off).

Measuring abnormal effects: VIX-referenced TRRAI and MSCI World-referenced AR-
CAR for BIST-100

In this study, the “normal” component is defined using different benchmark series for the
two dependent variables:

o Risk appetite index (TRRAI): adjusted using the VIX, which proxies global risk
sentiment.

e BIST-100 returns: adjusted using the MSCI World index, which represents global
equity market returns.

The motivation for this distinction is as follows. TRRAI is a Tiirkiye-specific risk-on/risk-
off measure constructed from multiple domestic market segments; therefore, a benchmark
capturing exogenous shifts in global risk appetite (VIX) provides a more direct external
reference for its normal variation. By contrast, BIST-100 is an equity-market return series, for
which specifying a market model against a global equity benchmark (MSCI World) is standard
practice. Specifically, over the estimation window [—250,—30], we estimate the benchmark
model TRRAI = y+oVIX¢t+er. We define abnormal TRRAI movements as the residual
component AATRRAI=¢; and cumulate it within each event window to obtain cumulative
abnormal changes (CAATRRALI).

Results

Descriptive statistics for the variables used in this study are reported in Table 4. All
variables are observed at daily frequency, and after applying the relevant transformations and
aligning the calendar, the final sample consists of 4,187 observations. The sample covers a
sufficiently long post-event period for the final event in the dataset, ensuring that the widest
event window [—10,+10] is fully observable for all events and that no forward-dated (out-of-
sample) observations are required for AR—CAR or CAATRRAI calculations. The fact that all
variables share the same number of observations indicates that the series are aligned on a
common trading-day calendar and that the dataset is balanced.
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Table 4

Descriptive statistics

Variables N Mean Std. dev. Min Max
gg)‘“ (4-component index, ;05 01180 0.556362 -8.048016 5.432600
CDS (daily change) 4187 0,00057 0,03364 -0,22092 0,49108
USD/TRY (Aln) 4187 0.000842 0.010120 -0.293974 0.147066
BIST-100 (log return) 4187  0.000807 0.017517 -0.362394 0.094219
BIST-100 ~volatility  (20-day 4107 15566 0.008098 0.005252 0.093804
rolling s.d.)

VIX (Aln) 4187  -0.000123 0.079898 -0.442449 1.031882
MSCI World (log return) 4187  0.000395 0.013647 -0.343223 0.109644
TRRAI (Aln / daily change) 4187 0.000046 0.067968 2.198158 1.908242

All series are aligned on a common trading-day calendar. CDS is measured as a daily change.
BIST-100 and MSCI World are defined as daily log returns (Aln). USD/TRY, VIX, and TRRAI
are defined as daily log changes (Aln). BIST-100 volatility is computed as the 20-trading-day
rolling standard deviation of returns.

Note. Created by the author using microsoft excel and stata statistical softwares.

Table 4 summarizes the descriptive properties of the aligned series. The near-zero mean
of TRRALI in levels is consistent with its standardized construction, while its wide range
indicates that the sample period features pronounced risk-on and risk-off regimes and that risk
appetite can fluctuate sharply over time. The daily-change series for TRRAI further suggests
that risk appetite generates meaningful shocks at the daily frequency and can therefore be
informative for capturing short-run dynamics.

Changes in the sovereign CDS measure exhibit a limited average drift, but the wide
dispersion and high volatility indicate that country risk perceptions are susceptible to abrupt
day-to-day jumps and are highly shock-sensitive. Similarly, the broad distributions observed
for USD/TRY and VIX changes suggest that FX-market conditions and global uncertainty can
deteriorate and recover rapidly in specific episodes. MSCI World returns, used to control for
global market conditions, display a more stable distribution overall, while still reflecting
occasional sharp price movements at the global level.

Daily log returns on the BIST-100 show a limited mean drift but substantial variation,
indicating notable day-to-day volatility in the equity market. The fact that the minimum return
1s more extreme than the maximum implies that negative shocks can produce sharper losses,
consistent with relatively pronounced downside tail risk. BIST-100 volatility, computed as a
rolling standard deviation of returns, exhibits marked episodic increases, suggesting a regime-
like character in which volatility can rise quickly during stress periods and provides a
complementary gauge of market risk. Overall, the descriptive statistics indicate a sample period
characterized by high volatility, regime shifts, and asymmetric responses, and they support the
use of TRRALI as a discriminating composite measure for analyzing risk-appetite dynamics in
Tiirkiye.

Finally, we analyze the BIST-100 response around the political, economic, and
geopolitical events defined in Section 2 using the event-study methodology. For each event,
cumulative abnormal returns (CAR) computed over alternative windows are reported in Table
5. Using short [—1, +1], medium [—3, +3], and wide [—10, +10] windows allows us to examine
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both immediate and more persistent reactions and to assess whether shocks to the BIST-100
appear transitory or cumulative over time.

Table S
BIST-100 event effects (CAR)

Type Event CAR t-stat. CAR t-stat. CAR t-stat.
[1,41]  [-1,+1] [-3,43]  [-3,43] [-10,+10] [-10,+10]
E10 Global financial crisis -9.008 -2.203 -22.205 -3.555 -4.084 -0.377
E3  Constitutional Referendum 0.952 0.352 1.469 0.356 4.598 0.643
E6  Syrian civil war 4.123 1.855 3.069 0.904 2.954 0.502
E4  Gezi Park protests -4.688 -2.450 -6.915 -2.366  -17.854 -3.527
E3  17-25 December episode -6.414 -2.439 -7.923 -1.972  -13.203 -1.898
E5  Surug attack -2.316 -1.064 -3.935 -1.184 -5.219 -0.906
E5  Ankara Train Station attack -0.963 -0.434 1.766 0.545 5.876 1.008
E6  Downing of Russian jet -6.755 -2.982 -7.008 -1.926 -6.482 -1.013
E5  Atatiirk Airport attack -3.259 -1.188 -1.903 -0.461 -0.388 -0.053
E5  Coup attempt (15 July) -8.532 -2.921 -8.290 -1.869 -7.278 -0.937
E3  Presidential system referendum -0.946 -0.331 -0.329 -0.078 3.133 0.399
E1 2018 FX and debt crisis -4.018 -1.934 -3.505 -1.105 -1.403 -0.255
E6  Operation Peace Spring -2.714 -0.919 -4.281 -0.958 -8.876 -1.135
E10 COVID-19 -5.379 -2.361 -13.250  -3.808 -14.723 -2.443
E6  Eastern Mediterranean tensions 7.099 3.002 0.058 0.016 -9.192 -1.469
E7  Thodex crisis -0.273 -0.123 -2.729 -0.803 -3.033 -0.515
E7  Introduction of FPD -5.663 -1.908 -8.620 -1.921 -2.642 -0.333
E8 Inflation exceeds 80% 7.094 2.216 8.639 1.766 5.269 0.622
E9 Kahramanmarag earthquakes -6.671 -2.172 -2.851 -0.608  -14.864 -1.830
E2  Presidential election (runoff) 8.726 2.240 10.425 1.752 3.184 0.309
E7  Rate-hike cycle (first hike) 5.618 1.434 3.272 0.547 10.269 0.991
E7  Policy rate hike (continuation) 4.132 0.983 0.208 0.032 10.258 0.923
E2 2024 local elections 2.079 0.575 -0.314 -0.057 2.376 0.248
E7  Termination of EPD 1.667 0.582 3.438 0.786 -4.802 -0.634

FPD is FX-protected deposits
Note. Created by the author using microsoft excel and stata statistical softwares.

The results in Table 5 indicate that the BIST-100 exhibits heterogeneous and
asymmetric responses across event types. Systemic shocks such as the global financial crisis
and the COVID-19 pandemic generate pronounced negative CARs, particularly in the short and
medium windows. Notably, the strong negative CAR following the first COVID-19 case
announcement persists in the wide window, suggesting that global uncertainty shocks induce
broad-based risk-off behavior in Tiirkiye’s equity market and that the repricing is not confined
to the immediate aftermath. Similarly, the clearly negative medium-window CAR for the global
financial crisis indicates rapid transmission from deteriorating global risk appetite into BIST-
100 pricing.

By contrast, events related to political processes—such as the constitutional referendum
and presidential elections—tend to deliver positive or modest CARs in short and medium
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windows. The consistently positive CARs around the constitutional referendum across
windows suggest that expectations of uncertainty resolution may be priced favorably by market
participants, although statistical power may be limited in some windows. Likewise, the positive
short- and medium-window CARs around the presidential runoff election are consistent with a
“closure of uncertainty” channel that can compress risk premia in the short run. The weakening
of the effect in the wide window, however, suggests that the impact of political developments
may often be concentrated over short-to-medium horizons.

For social unrest, terror attacks, and security-related shocks, the BIST-100 generally
produces negative CARs in short windows. The Gezi Park protests and the 17-25 December
episode display negative CARs in both short and wider windows, consistent with the view that
investors interpret such episodes as high-uncertainty shocks. The coup attempt is associated
with strongly negative CARs in short and medium windows, highlighting how domestic
security shocks can rapidly worsen country-risk perceptions and trigger flight-to-safety
dynamics. At the same time, for some events the effect attenuates or changes sign as the window
widens, suggesting that markets can partially adjust over time and that recovery dynamics may
emerge.

Results around macro-financial crises and policy interventions appear sensitive to the
time horizon. The 2018 FX and debt crisis yields negative CARs in the short window, but the
attenuation in wider windows may indicate partial pre-event pricing or a relatively rapid
adjustment mechanism in the equity market. For monetary tightening steps (rate hikes), positive
short-window CARs and the persistence of positive CARs in the wide window suggest that, in
some episodes, tightening signals can be interpreted as uncertainty-reducing and credibility-
enhancing. In contrast, while the termination of FX-protected deposits is associated with
positive short and medium-window CARs, the wide-window effect turns negative, pointing to
a more complex, time-varying pricing process that is likely sensitive to concurrent
developments.

Overall, the AR-CAR evidence in Table 5 suggests that the BIST-100 reacts strongly
and predominantly negatively to global systemic shocks and domestic events that elevate
uncertainty, whereas developments perceived to reduce uncertainty or improve policy clarity
can be priced more positively. These findings indicate that risk perceptions in Tiirkiye’s equity
market are event-specific, time-varying, and asymmetric, and they provide a useful benchmark
for interpreting the corresponding results based on the composite risk appetite index (TRRAI).

Table 6 reports the response of the Turkey Risk-Return Appetite Index (TRRAI) around
selected political, economic, and geopolitical events using cumulative abnormal changes
(CAATRRALI) computed over alternative event windows. Within the event-study framework,
short [—1, +1], medium [-3, +3], and wide [—10, +10] windows are used to examine both
immediate and more persistent dynamics in risk appetite. Positive CAATRRAI values indicate
increasing risk appetite (risk-on), whereas negative values correspond to a strengthening risk-
off regime.
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Table 6
Event effects on CAATRRAI

Type Event CAATRRAI t-stat. CAATRRAI t-stat. CAATRRAI t-stat.
[-1,+1] [-1,+1] [-3,43]  [-3,43] [-10,+10] [-10,+10]
E10 Global financial crisis 0.367 0.433 -1.545 -1.194 -0.915 -0.408
E3  Constitutional Referendum 0.111 0.164 0.009 0.008 0.317 0.177
E6  Syrian civil war 0.030 0.052 -0.675 -0.779 -0.416 -0.277
E4  Gezi Park protests -6.105 -1.427 -0.007 -0.001 -1.923 -0.170
E3 17-25 December episode -10.238 -1.668 -9.085 -0.969 -6.396 -0.394
E5  Surug attack 0.158 0.277 0.217 0.199 -0.595 -0.308
E5  Ankara Train Station attack -0.720 -1.308 -0.092 -0.110 -0.258 -0.178
E6  Downing of Russian jet -0.972 -1.748 -0.322 -0.379 -0.570 -0.383
E5  Atatiirk Airport attack -0.302 -0.625 -0.134 -0.182 -0.777 -0.611
E5  Coup attempt (15 July) -17.968 -2.985 -11.635 -1.266 -1.778 -0.112
E3  Presidential system referendum 0.418 0.069 0.400 0.043 0.660 0.041
El 2018 FX and debt crisis -2.372 -3.730 1.079 1.111 1.553 0.930
E6 Operation Peace Spring -0.271 -0.593 -0.551 -0.794 -1.161 -0.957
E10 COVID-19 -9.664 -1.338 -24.572 -2.228 -22.105 -2.378
E6  Eastern Mediterranean tensions 0.055 0.106 -0.032 -0.041 -0.115 -0.087
E7  Thodex crisis 0.021 0.038 -0.072 -0.086 -0.559 -0.375
E7  Introduction of FPD -3.702 -5.162 0.347 0.317 -0.586 -0.308
E8  Inflation exceeds 80% 4.493 0.297 -1.673 -0.072 -4.287 -0.107
E9  Kahramanmaras earthquakes -20.875 -1.928 2.859 0.173 -0.010 -0.005
E2  Presidential election (runoff) 0.408 0.473 -0.221 -0.167 -1.508 -0.660
E7  Rate-hike cycle (first hike) 0.350 0.407 -0.442 -0.337 0.477 0.210
E7  Policy rate hike (continuation) 0.740 0.836 -0.327 -0.242 -0.072 -0.031
E2 2024 local elections -5.248 -0.569 9.405 0.668 -1.064 -0.044
E7  Termination of FPD -2.620 -0.426 -1.018 -0.108 -7.023 -0.431

FPD is FX-protected deposits
Note. Created by the author using microsoft excel and stata statistical softwares.

The results in Table 6 indicate that TRRAI responds strongly—and predominantly

negatively—to events characterized by elevated uncertainty. Among global shocks, the
COVID-19 episode shows a risk-appetite deterioration that is already negative in the short
window and deepens substantially in the medium and wide windows, indicating that global
uncertainty rapidly intensifies risk-off behavior in Tiirkiye’s financial markets. For the global
financial crisis, the short-window estimate is mildly positive, but it turns negative in the medium
and wide windows, suggesting that the inferred response is sensitive to window length and that
the initial-day movement may have been offset by subsequent adjustment through other
channels.

For episodes dominated by domestic uncertainty and institutional disruptions, TRRAI
produces rapid and sharp declines, confirming the composite index’s sensitivity to country-
specific risk shocks. The Gezi Park episode yields a pronounced short-window risk-off
response, while the 17-25 December episode remains negative across short, medium, and wide
windows, consistent with the interpretation that perceived institutional—political crisis
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compresses risk appetite. Similarly, the coup attempt is associated with a very large negative
short-window response and continued negative effects in the medium window, indicating that
domestic security shocks can strengthen the risk-off regime sharply, likely through the FX and
sovereign risk premium channels.

By contrast, political-process events such as the constitutional referendum and the
presidential system referendum are associated with positive or limited CAATRRALI values in
short windows. This pattern is consistent with the notion that such events may, in some cases,
be interpreted as uncertainty-resolving and thus supportive of risk appetite. The modest
magnitude, however, suggests that the effect of political developments on risk appetite may
depend on the event’s surprise component and concurrent macro-financial conditions.

Results around macro-financial crises and policy interventions indicate that risk appetite is
sensitive to the time horizon. For the 2018 FX and debt crisis and the introduction of FX-
protected deposits, the short-window reaction is risk-off, but partial recovery signs emerge in
the medium window, suggesting that markets may rebalance risk perceptions after the initial
shock through adjustment and policy-response channels. For the inflation-threshold episode,
the short-window response is positive, whereas medium and wide windows weaken or turn
negative, implying that macro-data threshold news may initially be interpreted through a policy-
response-expectations channel, but can subsequently be dominated by concerns about the
growth—inflation path.

Finally, for several events, negative short-run CAATRRALI values attenuate or reverse
in medium and wide windows, indicating that risk appetite can react quickly yet transiently to
shocks in Tiirkiye’s markets. Overall, Table 6 shows that TRRAI captures both global and
domestic uncertainty shocks and that risk appetite dynamics are event-specific, horizon-
dependent, and asymmetric. These findings provide empirical support for using TRRAI as a
reliable risk-perception proxy in subsequent econometric analysis.

Table 7 jointly reports, for the [—1, +1] window, the events that generate the strongest
short-run risk-off effects according to TRRAI and the contemporaneous BIST-100 response.
This comparison is intended to reveal the extent to which sharp declines in risk appetite translate
into equity-market pricing and whether the direction and magnitude of the two measures align
in the short run.
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Table 7
Strongest risk-off events based on TRRAI and the BIST-100 response ([-1, +1])

Type  Event BIST Cz?R t-stat. TRRAICA t-stat.
[-1,+1] (%) (BIST) Al-1,+1] (TRRAI)
E9 Kahramanmaras earthquakes -6.671 -2.172 -20.875 -1.928
ES Coup attempt (15 July) -8.532 -2.921 -17.968 -2.985
E3 17-25 December episode -6.414 -2.439 -10.238 -1.668
E10 COVID-19 -5.379 -2.361 -9.664 -1.338
E4 Gezi Park protests -4.688 -2.450 -6.105 -1.427
E2 2024 local elections 2.079 0.575 -5.248 -0.569
E7 Introduction of FX-protected deposits -5.663 -1.908 -3.702 -5.162
E7 Termination of FX-protected deposits 1.667 0.582 -2.620 -0.426
El 2018 FX and debt crisis -4.018 -1.934 -2.372 -3.730
E6 Downing of Russian jet -6.755 -2.982 -0.972 -1.748

Note. Created by the author using microsoft excel statistical software.

The results in Table 7 indicate that events associated with pronounced declines in
TRRALI largely coincide with economically and statistically meaningful negative cumulative
abnormal returns in the BIST-100. For the Kahramanmaras earthquakes and the coup attempt—
two episodes producing the sharpest short-window deteriorations in risk appetite—the steep
declines in TRRAI occur simultaneously with strongly negative BIST CARs, indicating rapid
transmission of the risk-off regime into equity pricing. Similarly, for high-uncertainty events
such as the 17-25 December episode, the Gezi Park protests, and the first COVID-19 case
announcement, deteriorations in risk appetite align with sizable negative repricing in equity
returns. Taken together, these patterns suggest that a worsening of risk perceptions as captured
by TRRALI is, in the short run, associated with a clear flight-to-safety response in Tiirkiye’s
equity market.

At the same time, some events exhibit a non-aligned responses between TRRAI and
BIST-100. The 2024 local elections and the termination of FX-protected deposits illustrate
cases in which TRRAI signals risk-off in the short window while BIST CARs are positive. This
pattern suggests that equity pricing may reflect not only contemporaneous risk perceptions but
also the perceived policy direction and normalization expectations, the extent of pre-event
pricing, and concurrent expectation channels. Thus, while TRRAI and BIST-100 often move in
the same direction, the equity market may price certain events through a different expectation
set.

Table 7 also highlights that a policy-regime step such as the introduction of FX-
protected deposits generates a strong risk-off coincidence in both TRRAI and BIST-100,
consistent with the view that markets may interpret unconventional policy interventions as
heightened uncertainty signals in the short run. By contrast, within the same policy category,
the termination of the instrument is associated with a positive BIST response, indicating that
the content and context of a policy action (e.g., perceived normalization and improved
predictability) can reverse the direction of equity pricing. This distinction is consistent with the
broader finding that effects within E7-type events can be asymmetric at the event level.

JATSS Volume 8 Issue 1 62



Overall, Table 7 shows that TRRAI-identified risk-off regimes largely coincide with
negative cumulative abnormal returns in the BIST-100, supporting TRRAI as a reliable
composite gauge of short-run risk perceptions in Tiirkiye’s financial markets. Nevertheless, the
presence of events for which TRRAI is negative while BIST CARs are positive or muted
indicates that equity-market responses can vary with event characteristics, policy expectations,
and the degree of pre-event pricing. These findings imply that sharp deteriorations in risk
appetite typically transmit quickly and negatively to equities, while certain policy transitions
may generate more complex pricing patterns, underscoring TRRAI’s usefulness as a
complementary and powerful analytical tool.

Having examined event-level reactions for the strongest risk-off episodes identified by
TRRALI we next deepen the analysis at the event-type level. To this end, Table 8 groups similar
events and reports mean and median BIST CAR and TRRAI CAA values across alternative
windows ([-1, +1], [-3, +3], and [-10, +10]), enabling a comparative assessment of short- and
longer-horizon reactions by event type.

Table 8

Mean/median effect sizes by event type

BIST100

CAR CAR CAR CAR CAR CAR

(-1,+1) (-1,+1) (-3,+3) (-3,+3) (-10,+10) (-10,+10)

Type Events Mean(%) Med.(%) Mean(%) Med.(%) Mean(%) Med.(%)
El 1 -4.018 -4.018 -3.505 -3.505 -1.403 -1.403
E2 2 5.403 5.403 5.056 5.056 2.780 2.780
E3 3 -2.136 -0.946 -2.261 -0.329 -1.824 3.133
E4 1 -4.688 -4.688 -6.915 -6.915 -17.854 -17.854
E5 4 -3.768 -2.787 -3.090 -2.919 -1.752 -2.804
E6 4 0.438 0.705 -2.040 2,111 -5.399 -7.679
E7 5 1.096 1.667 -0.886 0.208 2.010 -2.642
E8 1 7.094 7.094 8.639 8.639 5.269 5.269
E9 1 -6.671 -6.671 -2.851 -2.851 -14.864 -14.864
E10 2 -7.193 -7.193 -17.727 -17.727 -9.404 -9.404

TRRAI

El 1 -2.372 -2.372 1.079 1.079 1.553 1.553
E2 2 -2.420 -2.420 4.592 4.592 -1.286 -1.286
E3 3 -3.236 0.111 -2.892 0.009 -1.806 0.317
E4 1 -6.105 -6.105 -0.007 -0.007 -1.923 -1.923
E5 4 -4.708 -0.511 -2.911 -0.113 -0.852 -0.686
E6 4 -0.290 -0.121 -0.395 -0.436 -0.566 -0.493
E7 5 -1.042 0.021 -0.302 -0.327 -1.553 -0.559
E8 1 4.493 4.493 -1.673 -1.673 -4.287 -4.287
E9 1 -20.875 -20.875 2.859 2.859 -0.010 -0.010
E10 2 -4.649 -4.649 -13.058 -13.058 -11.510 -11.510

Note. Created by the author using microsoft excel statistical software.

The evidence in Table 8 shows that responses of both BIST-100 and TRRAI vary
markedly by event type, in both magnitude and persistence. For global shocks (E10), the BIST
response becomes substantially more negative as the window widens, indicating that the global
risk-off regime is not confined to the event day but unfolds over several days. Consistent with
this pattern, TRRAI exhibits strongly negative values in medium and wide windows, suggesting
that global shocks generate persistent flight-to-safety dynamics across Turkish assets. By
contrast, for the domestic financial crisis category (E1), BIST CAR remains negative but
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attenuates in wider windows, while TRRAI turns positive in the medium and wide windows,
pointing to a potential role for post-shock adjustment and policy-response channels.

For domestic political and institutional categories (E3) and the mass-protest category
(E4), the evidence is heterogeneous. The protest event (E4) produces strong negative responses
in the short window for both BIST and TRRAI consistent with a broad-based deterioration in
risk perceptions across channels. Within E3, negative mean effects coexist with less negative
or even positive medians in wider windows, indicating substantial cross-event dispersion and a
potential influence of outliers. For TRRAI, the contrast between a negative mean and a near-
zero/positive median in the short window similarly suggests that institutional episodes vary
considerably in how sharply they deteriorate risk appetite.

Security and terror events (E5) generate clearly negative average BIST CARs in short
and medium windows, consistent with accelerated flight-to-safety in equities following security
shocks. The attenuation of the negative effect in the wide window suggests partial market
adjustment or recovery dynamics. TRRAI also shows negative short-window means in ES,
confirming an initial deterioration in risk perceptions, while the less negative medians point to
heterogeneity across episodes.

For geopolitical events (E6), BIST responses become more negative as the window
widens: the short-window mean is slightly positive, whereas medium and wide windows turn
distinctly negative, consistent with the idea that risk-premium and uncertainty channels may be
priced more gradually over several days. TRRAI shows small negative effects in the short
window and a strengthening of negative effects in medium and wide windows, suggesting that
geopolitical tensions feed into risk perceptions in a more cumulative manner.

For policy regime and economic-policy events (E7), the divergence between means and
medians is pronounced, highlighting strong event-level asymmetry. In BIST, the mean is
positive in the short window, turns negative in the medium window, and returns to positive in
the wide window, while the median remains positive in the short window, suggesting that some
policy steps can be interpreted as uncertainty-reducing and thus priced favorably. In TRRAI,
the negative short-window mean alongside a near-zero/positive median indicates that E7 is not
a uniformly risk-off category. This pattern is consistent with the notion that the surprise
component of policy actions, the communication framework, and the extent of pre-event pricing
play a critical role in shaping the direction of market reactions.

Finally, despite being based on a limited number of events, E8 and E9 display
noteworthy patterns. For E§, BIST CAR is strongly positive across all windows, whereas
TRRALI is positive in the short window but turns negative in the medium and wide windows,
suggesting that macro-threshold announcements may initially be interpreted via a policy-
response-expectations channel but can later be dominated by concerns about the inflation—
growth trade-off and the risk premium. For E9, BIST exhibits large and persistent negative
effects, while TRRAI shows an extremely sharp short-window decline followed by rapid
attenuation, implying that while disasters can leave deep imprints on equity pricing, the
composite risk-appetite measure may rebalance over time as different components adjust.

Overall, Table 8 indicates that BIST responses are closely related to event type, scope, and the
extent to which pricing unfolds over time, whereas TRRAI produces stronger and more
persistent risk-off signals especially for global shocks and high-uncertainty domestic
disruptions. These results underscore that risk perceptions in Tiirkiye’s financial markets differ
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meaningfully by event type and that the composite risk-appetite approach (TRRAI) offers an
informative framework for capturing market dynamics in systemic episodes.

Having summarized event-level co-movements in Table 7 and type-level mean/median
magnitudes in Table 8, we next consider through which channels the risk-on/risk-off responses
are transmitted. Because TRRAI combines sovereign credit risk (CDS), the exchange rate
(USD/TRY), equity returns (BIST), and volatility, identifying the dominant component(s) is
informative. To this end, Table 9 decomposes the short-window ([-1, +1]) TRRAI response into
component contributions by event type and reports the dominant component and its share.

Table 9

Component contributions to TRRAI by event type: dominant channel and share

Event type Dominant component Dominant share (%) 2nd component  2nd share (%)
El CDS 50.558 USD/TRY 38.689
E2 CDS 37.058 BIST (equity) 27.522
E3 BIST (equity) 60.793 CDS 17.434
E4 BIST (equity) 63.676 USD/TRY 23.826
ES BIST (equity) 37.549 CDS 29.272
E6 BIST (equity) 54.590 CDS 23.974
E7 BIST (equity) 56.858 USD/TRY 20.854
E8 CDS 42.327 BIST (equity) 33.340
E9 BIST (equity) 70.568 CDS 26.026
E10 Volatility 40.738 BIST (equity) 21.899

TRRALI is constructed by z-score standardizing the components—CDS, USD/TRY, BIST
returns (with sign reversed), and BIST volatility—and combining them with equal weights
(1/4). For the [-1, +1] event window, component contributions are based on the weighted
cumulative sum of each component’s abnormal change (AC) over the same window. “Share
(%)” 1s computed, by event type, as the ratio of the absolute magnitude of a component’s
contribution to the sum of absolute magnitudes across components (i.e., it emphasizes
magnitude rather than direction).

Note. Created by the author using microsoft excel statistical software.

Table 9 decomposes the short-window ([-1, +1]) TRRAI response into component
contributions at the event-type level, highlighting the empirical relevance of TRRAI’s multi-
component structure. The results indicate that the dominant transmission channel varies
systematically across event types. For domestic financial stress/crisis events (E1) and
elections/political power dynamics (E2), the dominance of the CDS component suggests that
risk perceptions in these episodes are priced primarily through the sovereign risk premium. By
contrast, for institutional/constitutional disruptions (E3), protests and social unrest (E4),
security and terror shocks (ES), and policy—macroprudential/regulatory shocks (E7), the equity
component (BIST) accounts for the largest share, implying that short-run risk appetite responses
are frequently transmitted through equity pricing.For natural disasters (E9), the particularly
high equity share indicates that initial repricing tends to concentrate in the domestic equity
channel. In global shock episodes (E10), the prominence of the volatility component points to
a regime in which risk-off dynamics operate mainly through volatility, with risk perceptions
becoming most visible via the uncertainty/volatility channel.
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Overall, Table 9 strengthens the empirical rationale for a composite approach: risk
perceptions can be transmitted through different market segments depending on the nature of
the shock—CDS and FX in some cases, equities in others, and volatility during global systemic
episodes. Accordingly, relying on a single proxy is likely to miss important aspects of the
transmission mechanism. The multi-component TRRAI framework offers a more
encompassing lens for interpreting both the co-movements and divergences documented in
Table 7 and the type-level effect magnitudes summarized in Table 8.

In the next step, we present event-time plots (t =—10, ..., +10) of average responses by
event type to trace the dynamic pattern of adjustment around the event date. These figures
visualize the timing of reactions (immediate versus delayed) in both BIST abnormal returns and
TRRAI changes, thereby complementing the window-based evidence by revealing the

underlying response dynamics.

Figure 1
Event-time Average Responses for Type E1

Figure 2
Event-time Average Responses for Type E2
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Figure 5 Figure 6
Event-time Average Responses for Type E5 Event-time Average Responses for Type E6
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Note. Figures (1-10) are created by the author using microsoft excel statistical software.

The figures complement the window-based evidence reported in Tables 7 and 8 by
adding a dynamic perspective. While Table 8 summarizes mean/median effect magnitudes by
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event type, the event-time profiles reveal when these effects concentrate around the event date,
whether responses are immediate or delayed, and the extent to which impacts persist. In this
sense, the figures make transparent which specific days drive differences across windows (e.g.,
[-1, +1] versus [-10, +10]) by visualizing the accumulation of responses over event time.
Moreover, even when mean/median values appear similar for a given type in Table 8, the event-
time curves help distinguish between a “one-off shock™ and a “cumulative repricing” pattern.
The possibility that TRRAI and BIST curves exhibit different timing within the same type also
provides dynamic support for the dominant-channel heterogeneity documented in Table 9
(CDS/FX versus equities versus volatility).

For global shocks (E10), the TRRAI response displays higher-amplitude and more
persistent post-event fluctuations, indicating that risk-off regimes associated with global
episodes tend to unfold over several days rather than being confined to the event day. This
pattern is consistent with Table 8, where the adverse effects for E10 become more pronounced
as the window widens, and it also aligns with Table 9, which identifies the volatility component
as dominant for this type. Taken together, the evidence suggests that, in global shock episodes,
risk perceptions in Turkish assets are transmitted most visibly through the volatility regime.

For natural disasters (E9) and the types associated with domestic security and
institutional or social disruptions—particularly E5, E3, and E4—the responses are not
uniformly concentrated exactly at t = 0. E9 exhibits a sharp movement around t = 0 followed
by a pronounced rebound in the immediate post-event days, indicating a strong short-run shock
with rapid subsequent adjustment. E5 shows relatively more “near-event” concentration
(around t=0 to t=+1), whereas E3 and E4 display more delayed and oscillatory post-event
dynamics (with the larger swings emerging several days after the event), rather than a purely
synchronized t = 0 response. The stronger deviations close to the event date in both BIST mean
abnormal returns and TRRALI profiles (especially for E9 and E5) imply rapid transmission of
deteriorating risk perceptions into equity pricing in the short run. This visual evidence is
consistent with Table 7, where many of the sharpest short-window declines in TRRAI coincide
with negative BIST CARs in the [-1, +1] window.

By contrast, policy and macroprudential/regulatory shocks (E7) exhibit a more
asymmetric pattern. The TRRAI curve can oscillate sharply in both directions after the event,
suggesting fast updating of risk perceptions in response to policy actions. At the same time, the
BIST response can reflect additional channels—such as “normalization” or improved
predictability—leading to pricing in the opposite direction in certain episodes. When
interpreted jointly with Table 7 (where some policy transitions show negative TRRAI alongside
positive BIST CAR) and Table 9 (which highlights channel heterogeneity), the event-time
evidence indicates that E7 should not be expected to generate a uniform, one-directional
response.

Finally, for elections (E2) and geopolitical events (E6), the response profiles tend to be
lower-amplitude and more oscillatory, suggesting that market reactions in these categories may
be more heterogeneous and context-dependent. This provides visual support for the window
sensitivity and mean/median divergences observed for these types in Table 8.

Overall, the figures complement the evidence in Tables 7—8 along three dimensions: (i)
they identify the timing of responses (immediate versus delayed), (i) they show whether short-
run deviations evolve into persistent effects, and (iii) they strengthen the mechanism-based
discussion of why TRRAI and BIST responses may diverge for some event types. Accordingly,
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when used jointly with the window-based summary tables, the event-time plots improve
interpretability and enhance the persuasiveness of the empirical findings.

Discussion

Taken together, the results indicate that risk-off responses in Turkish markets do not
operate through a single channel; rather, the transmission mechanism reflects an event-specific
“mix” of channels. While the BIST-100 results (Table 5) capture the direct equity-pricing
response around events, TRRAI (Table 6) provides a broader measure of the common risk-
perception component generated simultaneously across sovereign credit risk, the exchange rate,
and volatility. Accordingly, the evidence suggests that a single-channel interpretation—such as
“anegative BIST implies a risk-off episode”—can be incomplete, because in some periods risk
perceptions are transmitted more strongly through CDS, FX, or volatility than through equities.

At the event level (Tables 5 and 6), high-uncertainty episodes tend to produce co-
movement across the two measures: risk-off signals in TRRAI frequently coincide with
negative CARs for BIST. This alignment is especially pronounced for shocks related to
domestic security, institutional disruptions, social unrest, and natural disasters. Table 7 makes
this co-movement particularly clear in the short window [-1, +1] by showing that many of the
events associated with the sharpest declines in TRRAI are also accompanied by statistically
meaningful negative BIST responses. This pattern strengthens the inference that deteriorations
in risk perceptions transmit rapidly to equity prices, implying that risk-off regimes often trigger
swift short-run price adjustments.

At the same time, the non-aligned cases documented in Table 7—most notably for
certain policy transitions and some election-related events—indicate that a risk-off signal does
not always translate into an equity response of the same sign. In several of these episodes,
TRRALI is negative in the short window while BIST generates a positive CAR, suggesting that
markets may price two forces simultaneously: a deterioration in broad risk perceptions and an
expectations update about policy direction and/or normalization that supports equities. Rather
than implying inconsistency, this pattern points to channel-specific transmission: broad risk
perceptions can worsen through CDS, FX, or volatility even when equities reprice positively
due to perceived policy-path improvement or uncertainty resolution. Accordingly, focusing
exclusively on equity-market reactions may understate risk-off dynamics when non-equity
channels dominate the adjustment.

Statistical significance should also be interpreted with caution. Some event windows
display economically meaningful effects with weaker t-statistics, partly because event-study
inference is constrained by limited statistical power when certain categories contain only a
small number of events. For this reason, the findings are evaluated jointly in terms of effect
magnitude, window-length sensitivity (attenuation versus accumulation), and cross-measure
consistency between BIST AR-CAR and CAATRRALI, rather than on the basis of any single
test statistic alone.

Type-level summaries (Table 8) highlight that this heterogeneity has systematic
components. For global shocks (E10), the fact that negative effects become more pronounced
as the event window widens for both BIST and TRRAI implies that risk-off behavior is not
confined to the event day but reflects a repricing process unfolding over several days. By
contrast, for some categories—particularly policy/regulation and geopolitics—the larger mean—
median gaps indicate that reactions are more heterogeneous across events, consistent with
context-dependent pricing rather than a uniform response. This observation clarifies a central
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implication of the study: beyond the magnitude of the average response, the dispersion and
stability of responses also vary meaningfully by event type.

In this regard, the channel decomposition in Table 9 helps clarify the underlying
mechanism. The dominance of the CDS component in types such as E1-E2 indicates that risk
perceptions in these episodes are transmitted primarily through the sovereign risk premium. In
contrast, the prominence of the equity component in types such as E3—E7 and E9 suggests that
short-run risk-appetite responses often become most visible through equity pricing. For global
shocks, the dominance of the volatility component points to a “volatility/stress regime” in which
risk perceptions are most clearly reflected through heightened uncertainty. This component
structure provides a coherent explanation for the co-movements and cross-measure differences
documented in Table 7: when TRRAI declines mainly due to CDS/FX/volatility channels, it
becomes more likely that BIST will not respond with the same sign or magnitude.

The event-time figures complement these findings by adding a time dimension: for some
types, responses sharpen around t = 0, whereas for others effects accumulate in the days after
the event and persist with oscillatory dynamics. This visual evidence links the window-
sensitivity in Table 8 to a delayed or extended repricing mechanism. Conversely, in types
characterized by sharp breaks followed by rapid stabilization, the effects are concentrated in the
short window. Hence, the figures reinforce the interpretation that similar mean/median effects
can arise through distinct dynamics (an immediate shock versus cumulative repricing),
strengthening the overall interpretation.

Overall, the study shows that risk-off events in Turkish markets typically generate fast
and adverse reactions, but the direction, magnitude, and persistence of these effects differ
systematically by event type. BIST-based evidence provides a clear view of equity-market
repricing, while TRRAI captures the joint risk-perception component across credit, FX, equity,
and volatility, offering a more holistic perspective. Considering both measures jointly allows
one to distinguish between regimes characterized by synchronized risk-off behavior and
regimes characterized by channel heterogeneity, thereby underscoring the empirical necessity
of reading risk appetite through multiple market segments in economies such as Tiirkiye that
are highly sensitive to the country risk premium and the exchange-rate channel.

Conclusion

This study examines the effects of global and domestic risk-off events on Tiirkiye’s
equity market within a holistic framework that measures risk perceptions using a composite
index. The evidence shows that Tiirkiye’s equity market responds strongly—and predominantly
negatively—to abrupt increases in uncertainty and perceived risk, particularly over short
horizons. This finding implies that investors’ flight-to-safety tendencies are rapidly
incorporated into prices and that market reactions occur with limited delay.

The results further indicate that market responses differ markedly by event
characteristics. Financial and macroeconomic crises generate larger and more persistent
negative effects than other event types, and these episodes tend to coincide with pronounced
deteriorations in global risk sentiment. This pattern suggests that Turkish markets are more
fragile in the presence of systemic risks and move in close coordination with shifts in global
risk appetite during such periods. Type-level summaries show that, especially for global shocks
(E10), adverse effects become more pronounced as the event window expands for both BIST
and TRRAI, consistent with a repricing process that unfolds over several days. The event-time
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profiles corroborate this mechanism by showing that for some types the response concentrates
around t = 0, whereas for others it accumulates in post-event days and becomes more persistent.

By contrast, political developments, election episodes, and certain geopolitical events
display more heterogeneous responses in both sign and magnitude. In some cases, negative
effects are limited or transient, and in others markets appear to adjust quickly. These patterns
suggest either partial pre-pricing of political/geopolitical risks or an investor perception that
such uncertainties are comparatively more manageable. The presence of episodes in which
TRRALI signals short-run risk-off while BIST produces a positive CAR indicates that equity
prices may simultaneously reflect expectation management and perceived policy
direction/normalization. This pattern underscores that reading risk perceptions through a single
market segment can be insufficient and that TRRAI’s multi-component structure plays a
complementary role in capturing such differences.

When considered jointly, the behavior of the risk-perception index and equity-market
responses points to a tight link between local market dynamics and global investor sentiment
during risk-off regimes. In periods when uncertainty becomes global, pricing reactions are
sharper and more synchronized; in more locally driven episodes, effects appear more episodic
and sometimes less persistent. This reinforces the well-established sensitivity of emerging
markets to global capital flows and international risk sentiment. The fact that many of the
sharpest TRRAI declines coincide with negative short-window BIST CARs indicates rapid and
often aligned transmission of deteriorating risk perceptions into equities. Importantly, the
component decomposition shows that this co-movement does not necessarily arise through the
same channel: CDS/FX can dominate in some types, equities in others, and volatility in global
episodes.

Overall, the evidence suggests that risk-off events induce strong short-run price
adjustments in Tiirkiye’s equity market, while medium- and longer-horizon effects depend on
the event type. Finally, we note that inference can be constrained by limited statistical power in
categories with few events. Accordingly, conclusions are drawn by jointly considering
economic magnitudes, window sensitivity, and the consistency between the equity-based AR—
CAR evidence and the multi-market CAATRRALI evidence.

From an investor perspective, the results highlight the importance of portfolio
diversification and event-based risk management; for policymakers, they underscore the need
to monitor sources of uncertainty closely to safeguard financial stability. More broadly, the
study contributes to the literature by demonstrating that risk-perception-based composite
indicators provide a powerful tool for analyzing financial fragility in emerging markets. This
contribution is strengthened by the joint use of BIST (the pricing channel) and TRRAI (the
common risk component across multiple market segments), which enables the identification of
both the direction of risk-off regimes and the composition of their transmission mechanisms.

The findings are consistent with the view that uncertainty shocks are priced through the
risk-premium channel. In particular, for domestically driven uncertainty sources—such as
institutional disruptions, protests, and security shocks—the ability of TRRAI to generate
stronger risk-off signals via the CDS and exchange-rate components indicates that equities
alone may not fully capture the underlying shift in risk perceptions. This reinforces the
importance of measuring risk appetite through multiple market segments in economies such as
Tiirkiye, where dollarization and sovereign risk-premium sensitivity are high. Policy-regime
episodes, especially within E7, further illustrate that equity repricing and broader multi-market
risk perceptions may adjust through different channels and on different horizons. This
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observation is consistent with the type-level heterogeneity reported in Table 8 and with the
timing differences visible in the event-time profiles.

These conclusion-level implications are consistent with related literatures in ways that
mirror our empirical findings. First, our evidence that BIST and TRRAI can diverge for the
same episodes—and that component contributions vary by event type—suggests that single-
market proxies may be insufficient and that multi-market composite measures can provide
complementary information (Illing & Liu, 2006; Holl6 et al., 2012). Second, our heterogeneous
responses around political and geopolitical episodes, together with patterns consistent with
partial pre-pricing in some cases, align with evidence that policy uncertainty and geopolitical
risk are important channels through which uncertainty is priced in financial markets (Baker et
al., 2016; Caldara & lacoviello, 2022). Third, where domestically driven episodes involve
social unrest/protests and security-related shocks, our results indicate pronounced short-run
risk-off signals—at times captured more clearly in TRRAI than in equities alone—consistent
with findings that protest-related instability can be associated with adverse market responses in
emerging economies (Barrett et al., 2021; Barrett et al., 2024). Finally, our component
decomposition shows that CDS and exchange-rate channels can dominate the aggregate risk-
off signal in several event types, which is consistent with broader evidence that sovereign CDS—
exchange rate spillovers are time-varying and can strengthen during “market fear” conditions
(Feng et al., 2021) and with Tiirkiye-specific evidence of volatility connectedness across
Turkish CDS spreads and FX-related markets that varies across volatility states and major
events (Gok et al., 2023). In addition, the stronger and more synchronized responses observed
during global shock episodes are consistent with Tiirkiye-focused evidence that foreign
portfolio flows and global risk aversion are closely linked and can materially shape local market
dynamics (Kartal et al., 2022; Giines et al., 2024).
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Appendix
Appendix 1:
Table A

Event timing classification and event-day (t = 0) definition

Calendar Event Title Event Event Day ?{}:_g din Timing
Event Date Type Used (t=0) g Classification
Days)
2008-09-15 Global financial crisis (post- E10 2008-09-15 0 Trading-hours-or-
Lehman shock) same-day
2010-09-12 Constitutional Referendum E3 2010-09-13 1 Afte.r-close—or-non-
trading-day
2011-03-15  Syrian civil war / onset of uprising E6 2011-03-15 0 Trading-hours-or-
same-day
2013-05-28  Gezi Park protests (onset) E4 20130528 0 Trading-hours-or-
same-day
2013-12-17 17-25 December episode (first E3 2013-12-17 0 Trading-hours-or-
wave) same-day
2015-07-20  Surug attack E5 2015-07-20 0 Trading-hours-or-
same-day
2015-10-10  Ankara Train Station attack ES 2015-10-12 1 After-close-or-non-
trading-day
2015-11-24  Downing of Russian jet E6  2015-11-24 0 Trading-hours-or-
same-day
2016-06-28  Atatiirk Airport attack ES  2016-06-28 0 Trading-hours-or-
same-day
2016-07-15 Coup attempt E5 2016-07-15 0 Trading-hours-or-
same-day
2017-04-16  Presidential system referendum ~ E3  2017-04-17 1 After-close-or-non-
trading-day
2018-08-10 2018 FX and debt crisis (critical El 2018-08-10 0 Trading-hours-or-
wave) same-day
2019-10-09  Operation Peace Spring E6 2019-10-09 0 Trading-hours-or-
same-day
2020-03-11 COVID-19 (ﬁrst case E10 2020-03-11 0 Trading-hours-or-
announcement in Tirkiye) same-day
Eastern Mediterranean tensions Trading-hours-or-
2020-08-10 (NAVTEX / Orug Reis phase) E6 2020-08-10 0 same-day
2021-04-22 Thodex crisis (withdrawals halted E7 2021-04-22 0 Trading-hours-or-
/ collapse) same-day
2021-12-20 Il’ltrOd}lCthl’l of FX-protected E7 2021-12-20 0 Trading-hours-or-
deposits same-day
. . - .
2022-09-05 Inflation exceeds 80% (August ES 2022-09-05 0 Trading-hours-or:
CPI release) same-day
2023-02-06  Kahramanmaras earthquakes E9 2023-02-06 0 Trading-hours-or-
same-day
2023-05-28  Presidential clection (runoff) ~ E2  2023-05-29 1 After-close-or-non-
trading-day
2023-06-22  Start of monetary tightening cycle E7  2023-06-22 0 Trading-hours-or-

same-day
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Calendar

Event Date Event Title

2023-07-20  Policy rate hike (continuation)

2024-03-31 Local elections

Termination of FX-protected

2025-08-23 deposits

Event
Type

E7
E2

E7

Shift
(Trading
Days)

Event Day
Used (t=0)

2023-07-20 0
2024-04-01 1

2025-08-25 1

Timing
Classification

Trading-hours-or-
same-day

After-close-or-non-
trading-day
After-close-or-non-
trading-day

Event day (t = 0) is defined as the first trading day on which the event could be incorporated
into market prices. If the calendar event date falls on a non-trading day or if the first observable
pricing occurs on the next trading day, the event day is shifted accordingly. The “Shift (Trading
Days)” column reports the number of trading days between the calendar event date and the

event day used in the analysis.
Note. Created by the author
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Introduction: Sustainability has emerged as a central concern in marketing science. In the fast
fashion industry, however, it is complicated by widespread greenwashing practices. Although
existing literature primarily evaluates greenwashing through linguistic ambiguities and
corporate motivations, a deeper understanding of its perceptual dynamics remains necessary.
The present study integrates marketing analytics with greenwashing tactics to investigate the
mechanisms underlying manipulative environmental claims and their effects on consumer
deception.

Method: A quantitative and updated multi-criteria approach was employed using the Simple
Weight Calculation (SIWEC) method. Seven distinct greenwashing tactics were evaluated by
marketing experts and ranked through SIWEC, systematically assessing their relative influence
on consumer perception and the associated risks of consumer deception.

Results or Findings: The results indicate that "False Labeling" and "Visual Manipulation" are
the most influential tactics used to mislead consumers. The analysis demonstrates that, instead
of relying exclusively on text-based claims, companies are increasingly employing non-verbal,
nature-themed visual fabrications, referred to as "Eco-Chameleon" strategies, to manipulate
consumer perceptions.

Discussion or Conclusion: In contrast to traditional research that primarily emphasizes
linguistic deception, the study highlights the influential manipulative role of visual imitation on
the consumer decision-making process.The findings have substantial implications for
marketing practitioners and policymakers, indicating that regulatory frameworks should be
updated to explicitly address visual semiotics in addition to reported sustainability claims to
enhance market transparency and protect consumer welfare.
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Hizh Modada 'Eko-Bukalemun’' Etkisi: Tiiketici Aldatma Risklerinin Cok Kriterli Bir
Yaklasimla Degerlendirilmesi

Mahmut Selami Akin? & Serkan Eti®
Oz

Giris: Siirdiiriilebilirlik, pazarlama biliminde temel bir odak noktasi olarak 6ne ¢ikmaktadir.
Ancak hizlt moda endiistrisinde bu durum, yaygin yesil aklama (greenwashing) uygulamalari
nedeniyle karmasik bir hal almaktadir. Mevcut literatiir yesil aklamay1 agirlikli olarak dilsel
belirsizlikler ve kurumsal motivasyonlar iizerinden degerlendirse de, bu kavramin algisal
dinamiklerinin daha derinlemesine anlasilmasina halen ihtiya¢ duyulmaktadir. Bu calisma,
manipiilatif ¢evresel iddialarin altinda yatan mekanizmalari ve bunlarin tiiketicinin aldatilmasi
tizerindeki etkilerini incelemek amaciyla pazarlama analitii ile yesil aklama taktiklerini
entegre etmektedir.
Yontem: Basit Agirlik Hesaplama (SIWEC) yontemi kullanilarak nicel ve giincel ¢ok kriterli
bir yaklasim benimsenmistir. Yedi farkli yesil aklama taktigi pazarlama uzmanlari tarafindan
degerlendirilmis ve SIWEC araciligiyla siralanarak; bu taktiklerin tiiketici algisi1 tizerindeki
goreceli etkileri ile barindirdiklar tiiketiciyi aldatma riskleri sistematik olarak 6l¢iilmiistiir.
Sonuclar ya da Bulgular: Sonuclar, "Sahte Etiketleme" ve "Gorsel Manipiilasyon"un
tilketicileri yaniltmak i¢in kullanilan en etkili taktikler oldugunu gostermektedir. Analiz,
sirketlerin yalnizca metin tabanl iddialara dayanmak yerine, tiiketici algilarin1t manipiile etmek
icin giderek artan bir oranda "Eko-Bukalemun" stratejileri olarak adlandirilan sézsiiz ve doga
temal1 gorsel kurgulara bagvurdugunu ortaya koymaktadir.
Tartisma ya da Yapilan Cikarimlar: Arastirma, agirlikli olarak dilsel belirsizlige odaklanan
geleneksel caligsmalarin aksine, gorsel kurgunun tiiketicilerin karar verme stirecleri tizerindeki
manipiilatif roliine dikkat ¢cekmistir. Bulgular ise pazar seffafligini yeniden saglamak ve tiiketici
refahin1 korumak ic¢in yasal diizenlemelerin gorsel gostergeleri de kapsamasi gerektigini
onererek sosyal politika ve pazarlama etigi alanlarina 6nemli katkilar sunmaktadir.
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Introduction

The global fashion industry constitutes one of the most dominant sectors in the world
economy, with the apparel market revenue reaching approximately 1.79 trillion USD in 2024
and projected to exceed 2.26 trillion USD by 2030. Within this expansive landscape, the fast
fashion segment has demonstrated remarkable momentum, valued at approximately $148
billion USD in 2024, showing a rapid increase to 150.82 billion USD. It is expected to grow at
a compound annual growth rate (CAGR) of over 10% in the coming decade, driven largely by
consumption trends in the Asia-Pacific and North American regions. This industrial expansion
1s mirrored by a massive surge in production volume, which has effectively doubled since 2000,
now exceeding 100 billion garments annually worldwide (Tcholakova, 2025; Thuy, 2025).
However, parallel to this mass production, the sustainable fashion market is witnessing an
unprecedented rise. Valued at approximately 7.9 billion USD in 2024, this niche market is
projected to expand at a CAGR of 23.5%, reaching nearly 33 billion USD by 2033, reflecting
a structural shift in consumer paradigms toward ethical consumption (Tcholakova, 2024). Shein
dominates the fast fashion market in the United States with a 50% share, followed by H&M
(16%) and Zara (13%) (Cardona, 2025).

Despite its economic contributions, the fashion industry, particularly fast fashion, is
widely seen as a major contributor to global environmental degradation. The sector uses
excessive water, causes chemical pollution, and generates large amounts of textile waste. It
creates a paradox between industrial growth and ecological preservation (Mousavi et al., 2024
Meanwhile, consumer environmental awareness is rising. Modern consumers now scrutinize
the ecological footprint of their purchases and increasingly support brands that share their
environmental values. The growing sustainability awareness pressures firms to disclose their
environmental performance. As a result, "greenness" has become a significant competitive
advantage in the crowded marketplace (Badhwar et al., 2024). However, consumers who aim
for sustainable consumption often face complex informational barriers (Testa et al., 2018). In
fashion, these barriers are worsened by deceptive marketing that exploits consumers' inability
to verify environmental claims.

The lucrative nature of the green market has incentivized some firms to manipulate
consumer demand through deceptive marketing strategies, a phenomenon known as
greenwashing. Grounded in Signaling Theory, greenwashing can be understood as a strategic
abuse of information asymmetry, where firms transmit false or exaggerated positive signals
about their environmental performance to consumers who lack the expertise to verify these
claims (Santos et al., 2024b). In the context of fast fashion, where supply chains are complex
and opaque, brands frequently exploit this asymmetry to gain unwarranted legitimacy. By
presenting products as more environmentally friendly than they actually are, firms aim to
capitalize on the green trend without incurring the actual costs of sustainable production,
thereby misleading stakeholders and distorting market competition (Alizadeh et al., 2024).

As greenwashing tactics become more sophisticated, fast fashion companies are
increasingly adopting an “Eco-Chameleon” strategy. This approach involves manipulating
semiotic codes, including fake certifications, ambiguous eco-friendly terminology, and nature-
inspired aesthetics, to circumvent consumer skepticism and superficially integrate into the
sustainable market. Analogous to the historical evolution of discursive strategies in the fossil
fuel industry that delayed energy transitions (Gentile & Gupta, 2025), fast fashion brands may
employ these deceptive visual and linguistic cues to preserve market dominance without
implementing substantive environmental improvements.
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Moreover, the landscape of greenwashing has evolved from simple false claims to more
sophisticated and covert tactics, challenging the consumer’s ability to distinguish between
genuine and fake sustainability. Brands utilize a diverse array of strategies, ranging from vague
terminology (e.g., conscious, eco-friendly) and visual manipulation (e.g., using green themes
or nature imagery) to hiding trade-offs and price-based deception (Ende et al., 2023; Mathew
& Spinelli, 2025). According to Perceived Risk Theory, this proliferation of misleading tactics
significantly increases the perceived risk and confusion among consumers, fostering a deep-
seated skepticism toward all green claims (Lu et al., 2022). As consumers struggle to decipher
the validity of environmental assertions, their trust in the industry erodes, leading to a
phenomenon where even genuinely sustainable brands face scrutiny and skepticism (Nguyen et
al., 2019).

Although the existing literature has extensively documented the existence of
greenwashing and its general negative impact on consumer trust and brand equity (Munir &
Mohan, 2022; Xiao et al., 2022), there remains a notable gap regarding the comparative risk
analysis of specific greenwashing tactics in the fashion industry. Most prior studies have
focused on the binary presence of greenwashing or its broad classification, yet there is a lack
of quantitative research that prioritizes these tactics based on their potential to deceive
consumers. Specifically, it is not sufficiently clear which specific tactic, such as false labeling
versus vague claims, poses the highest risk of consumer deception in the fast fashion context.
Understanding the hierarchy of these risks is crucial for developing targeted interventions.
Therefore, multi-criteria decision-making (MCDM) approaches should be highly effective in
uncovering the greenwashing implementations causing consumer deception.

Recent studies have increasingly adopted quantitative and multi-criteria decision-
making MCDM methods to dissect the complex mechanisms of greenwashing across various
high-impact industries. Daga et al. (2025) utilized TISM and MICMAC analyses to model the
interaction of factors discouraging ESG greenwashing, highlighting the systemic relationships
between regulatory pressures and internal corporate drivers. In the construction sector, Li et al.
(2025) employed agent-based modeling integrating new institutionalism theory to demonstrate
how government regulation and public scrutiny synergistically curb greenwashing behaviors,
while an earlier study by Li et al. (2023) used the Grey-DEMATEL method to map the causal
relationships of these influencing factors, identifying environmental regulation as a critical
determinant. Focusing on corporate governance in the financial sector, Poiriazi et al. (2025)
integrated Entropy Weight and TOPSIS methods to rank the influence of board characteristics
on greenwashing mitigation, finding that specific board attributes significantly affect
transparency.

Moreover, Sklavos et al. (2025) assessed the eco-efficiency of European financial
institutions using a hybrid DEA-CRITIC-TOPSIS approach, establishing a performance
ranking based on green accounting and ESG indicators. Furthermore, within the context of
digital transformation, Xu et al. (2025) applied a multi-period difference-in-differences (DID)
model to reveal that digital-driven mergers and acquisitions significantly reduce corporate
greenwashing among Chinese listed firms by enhancing governance mechanisms. Despite the
growing application of MCDM techniques to evaluate greenwashing drivers in the finance and
construction sectors, there remains a significant scarcity of research applying these robust
decision-making tools to the fast fashion industry, specifically to prioritize consumer deception
tactics. This study addresses this gap by employing the Simple Weight Calculation (SIWEC)
method to establish a risk hierarchy of specific greenwashing tactics, thereby offering a novel
quantitative perspective on consumer deception in the fashion context.
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Expanding upon previous methodologies, the present study applies the Simple Weight
Calculation (SIWEC) method, a robust MCDM approach, to consumer deception tactics,
thereby complementing existing research and redirecting the focus from corporate causalities
to market outcomes. By ranking these tactics according to their deceptive impact, the study
offers a clearer understanding of the role of greenwashing on consumer decision-making and
market dynamics. Consequently, the study aims to fill the gap by prioritizing greenwashing
tactics according to the risk of consumer deception. To address this critical gap, the central
research question of the study is below.

RQ: How do different greenwashing tactics in the fast fashion industry compare in their
potential to generate consumer deception risk, and which specific non-verbal or textual
strategies present the greatest threat to sustainable consumption?

Furthermore, several criteria were defined in the research through a comprehensive
literature review, enabling a novel quantitative ranking of greenwashing practices. The
greenwashing criteria derived from the comprehensive literature review were subsequently
evaluated and prioritized by a panel consisting of academic and sectoral experts. On the other
hand, the findings should provide actionable insights for policymakers to regulate the most
detrimental practices and for comprehending sustainable consumer behavior to improve green
literacy, thereby supporting a more transparent and trustworthy sustainable fashion ecosystem.
Additionally, for fast fashion brands, these insights offer strategic guidance to align marketing
communications with authentic sustainability initiatives, reducing reputational risks and
promoting consumer trust and long-term brand loyalty in a market characterized by increasing
consumer skepticism. Ultimately, adopting research recommendations positions all
stakeholders to drive meaningful progress toward a genuinely sustainable fashion industry.

Literature Review
Theoretical Framework

To understand the dynamics of greenwashing in the fast fashion industry and its impact
on consumers, this study draws upon two complementary theories: Signaling Theory and
Perceived Risk Theory. These theoretical lenses provide a robust basis for explaining why firms
engage in deceptive practices and how consumers process and react to these misleading
environmental claims.

Signalling Theory, initially developed within economics and finance (Spence, 1973) to
clarify the resolution of information asymmetry in labour and financial markets, addresses
challenges that arise when two parties, such as sellers and buyers, possess unequal information.
The foundational theory has been widely adopted in marketing literature to explain how brands
communicate in sustainable marketing strategy (Taoketao et al., 2018) and unobservable
product attributes (Wang et al., 2020), including eco-labels (Sigurdsson et al., 2022) and
environmental friendliness (Cao & Zhang, 2024). In the fashion industry, information
asymmetry is particularly prevalent; brands have comprehensive knowledge of their supply
chains and production processes, whereas consumers typically lack the expertise or resources
to verify a product’s environmental attributes prior to purchase (Alizadeh et al., 2024). To
address this disparity, firms employ signals such as eco-labels, sustainability reports, and green
marketing campaigns to communicate these otherwise unobservable quality attributes to
buyers.
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However, greenwashing emerges when these signals are manipulated. According to
recent literature, dishonest firms in the fast fashion sector exploit information asymmetry by
transmitting false or exaggerated signals to gain a competitive advantage without incurring the
cost of genuine sustainable practices (Santos et al., 2024a). For instance, a conscious collection
tag acts as a positive signal, suggesting environmental responsibility. When this signal does not
correspond to the actual environmental performance, it transforms into a deceptive mechanism
that distorts market efficiency and misleads stakeholders (Badhwar et al., 2024).

Within the context of manipulated signals, the study introduces and highlights the 'Eco-
Chameleon' concept. The 'Eco-Chameleon' effect describes the highly adaptive and deceptive
strategies that corporations use to superficially integrate into the sustainable market without
implementing substantive operational changes. Analogous to a chameleon changing its colours
to blend into its surroundings, fast fashion brands manipulate external semiotic codes (Ertiirk,
2024), including visual aesthetics (Basso et al., 2023), packaging (Boncinelli et al., 2023), and
marketing rhetoric (Siew et al., 2024), to create an illusion of ecological responsibility (Roos,
2025). This phenomenon extends beyond traditional false advertising; it constitutes a systemic
adaptation in which firms continually refine deceptive cues to circumvent growing consumer
skepticism and regulatory oversight, resulting in a significant disconnect between brand image
and actual environmental performance (Gallas et al., 2025; Ha et al., 2022; Tu et al., 2024).

While Signaling Theory and the Eco-Chameleon effect explains the firm's behavior,
Perceived Risk Theory elucidates the consumer's reaction. First introduced by Bauer (1960),
this theory posits that consumer behavior is driven by the desire to minimize the uncertainty
and potential negative consequences associated with a purchase. In the realm of sustainable
fashion, greenwashing significantly amplifies consumers' perceived risk, specifically the risk
of being deceived or making an unethical choice despite good intentions (Lu et al., 2022).

When consumers are exposed to inconsistent or vague green claims (e.g., eco-friendly
without certification), their skepticism increases, and they perceive a higher risk of
psychological loss and functional loss such as buying a product that does not perform as
promised (Wang & Jung, 2025). Consequently, the prevalence of greenwashing tactics in the
fast fashion industry not only erodes trust in specific brands but also creates a generalized green
skepticism, making it difficult for genuinely sustainable brands to signal their legitimacy
effectively (Akturan, 2018). Moreover, recent research emphasize that misleading
environmental information does not merely cause confusion but triggers a sense of brand
betrayal among consumers, directly leading to boycotts and reputational damage (Zhong &
Kim, 2025). Therefore, identifying the specific tactics that create this deception is crucial for
market stability. The present study utilizes these theories to categorize and prioritize specific
greenwashing tactics based on the magnitude of the risk they pose to the consumer.

Taxonomy of Greenwashing Tactics

To systematically analyze the risk of consumer deception in the fast fashion industry,
this study synthesizes the dispersed tactics identified in recent literature into two distinct
cognitive categories: (1) Claim and Evidence-Based Tactics, which rely on explicit textual
misinformation and unverifiable assertions; and (2) Associative and Structural Manipulations,
which exploit psychological heuristics through visual cues and pricing strategies.

Consequently, seven specific greenwashing tactics emerged through the literature
review. These were not determined arbitrarily; rather, they were systematically derived from a
comprehensive review of the current sustainability and marketing literature. Additionally, they
represent the most prevalent and impactful deceptive tactics specifically utilized within the fast
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fashion industry. Other potential greenwashing criteria were excluded from the scope of this
study to maintain a focused evaluation on the tactics that most directly manipulate consumer
perception and visual semiotics in the fast fashion industry.

Claim and Evidence-Based Tactics

This category encompasses tactics where brands manipulate the direct information
provided to consumers. These practices exploit the consumer’s reliance on linguistic cues and
certifications to assess environmental legitimacy.

o False Labeling: False labeling represents the most explicit and legally risky form of
greenwashing. It involves the use of fake labels, counterfeit certificates, or misleading
text that claims third-party endorsement where none exists. In the fast fashion sector,
this often manifests as brands self-declaring a product as "Certified Organic" or "100%
Recycled" without valid verification from recognized bodies such as the Global Organic
Textile Standard (GOTS) (Mousavi et al., 2024). Wang and Jung (2025) argue that false
labeling poses a severe cognitive risk because consumers utilize labels as primary
heuristic cues to reduce decision-making effort; when these cues are fabricated, the
fundamental trust mechanism is breached. Furthermore, recent literature highlights the
need for technological interventions to address greenwashing and false labeling. The
use of Digital Product Passports (DPP) and blockchain-based traceability is seen as
essential to reducing information asymmetry in supply chains. Scholars argue these
decentralized technologies can verify market signals, increase transparency, and help
regain consumer trust in sustainability claims (Acciai & Pérez-Bou, 2025; Guo et al.,
2020).

o Vague Claims: Unlike false labeling, which relies on falsifiable lies, vague claims utilize
semantic ambiguity to create a positive impression without legal accountability. This
tactic involves the use of broad, undefined, and non-regulated terms such as "eco-
friendly," "conscious," "green," or "nature-inspired" (Badhwar et al., 2024; Simao et al.,
2022). Since these terms lack standardized metrics in the textile industry, brands can
interpret them subjectively. For instance, a product may be labeled sustainable simply
for using slightly less water than the industry average, creating a gap between the literal
meaning and the consumer’s interpretation of environmentally harmless (Alizadeh et
al., 2024).

o Lack of Proof: This criterion refers to environmental claims that cannot be substantiated
by accessible evidence. According to Mousavi et al. (2024), while brands frequently
emphasize transparency in their marketing rhetoric, they often fail to provide verifiable
data, such as supplier lists, carbon footprint calculations, or valid certification codes
(e.g., a QR code linking to a report), at the point of purchase. The absence of proof
forces consumers to rely on blind trust. When claims are not backed by accessible
verification, information asymmetry widens, leaving the consumer unable to validate
the product's actual environmental impact (Santos et al., 2024a).

Associative and Structural Manipulations

This category includes tactics that do not necessarily rely on explicit verbal claims but
rather exploit consumers' psychological heuristics and lack of technical knowledge through
visual cues, pricing strategies, and selective disclosure.

e Visual and Atmospheric Manipulation (Green Sheen): Often termed "green sheen," this
tactic involves the strategic use of non-verbal cues—such as nature-related imagery
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(e.g., leaves, forests) and a specific color palette dominated by greens, browns, and soft
earthy tones—to evoke a false perception of sustainability. Ende et al. (2023)
demonstrate that fast fashion brands use these visual heuristics to trigger an automatic
eco-friendly association in the consumer's mind. Even without explicit claims, this
atmospheric illusion masks the synthetic nature of the garments, leading consumers to
perceive the brand as environmentally responsible based solely on aesthetic codes
(Alizadeh et al., 2024). Moreover, recent methodological discussions emphasize the
need to move beyond traditional self-report measures to better understand the latent
psychological impacts of visual manipulation and the 'Eco-Chameleon' effect.
Researchers recommend incorporating neuroscientific  methods, including
neuromarketing techniques such as eye-tracking and electroencephalography (EEG), to
objectively assess unconscious cognitive processing related to greenwashing. These
advanced approaches are considered essential for elucidating how nature-inspired visual
stimuli and green aesthetics may circumvent consumers' rational evaluation (Cirovié et
al., 2024; Liu et al., 2023).

e Price-Based Perception Management (Price Deception): This tactic exploits the
consumer heuristic that higher price implies higher ethical quality. In the fast fashion
context, consumers often equate ultra-low prices with exploitation and poor
environmental standards, conversely if higher-priced items (e.g., a Premium Sustainable
Line) are genuinely eco-friendly (Ende et al., 2023). Brands manipulate this perception
by artificially inflating the prices of their green collections to signal legitimacy. This
price-based signaling creates a false sense of ethical consumption, where the consumer
pays a premium not for verified environmental benefits, but for the alleviation of guilt
(Wang & Jung, 2025).

o Hidden Trade-off (The Capsule Collection Paradox): Uniquely prevalent in the fashion
industry, this tactic involves promoting a small, exclusive collection made from
sustainable materials (e.g., organic cotton) as the face of the brand's identity, while the
vast majority of production continues to rely on resource-intensive conventional
materials (Munir & Mohan, 2022). By disproportionately advertising this niche capsule
collection, brands create a "halo effect" that greenwashes the entire organization (Hora
& Subramanian, 2019). This distracts stakeholders from the unsustainable reality of the
brand's core business model (Santos et al., 2024a).

o Downsizing Negative Aspects: This tactic involves highlighting a minor positive
environmental attribute while deliberately concealing significant negative impacts
(Wang & Jung, 2025). For example, a brand may promote a garment made from
recycled polyester to appeal to circular economy trends, while omitting the fact that the
dyeing process releases toxic chemicals into water systems (Rashid & Arshad, 2023).
By focusing attention on a single hero attribute, brands successfully divert scrutiny from
their carbon-intensive supply chains.

Given the sophisticated nature of the mentioned greenwashing tactics, consumer
behavior in sustainable fashion reveals a notable paradox within the generational context.
Although current research demonstrates that Gen Z exhibits high environmental awareness and
climate sensitivity, they frequently display a significant intention-behavior gap, primarily
influenced by the attractiveness of low-cost, trend-driven fast fashion (Kang & Badal, 2025).
This paradox indicates that younger consumers may be particularly susceptible to advanced
greenwashing strategies, which complicates their capacity to make authentically sustainable
purchasing decisions (Bytof & Ritch, 2023; Williams & Hodges, 2022).
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The next section explains the methodology of the research.
Methodology

The present study utilizes a quantitative research design grounded in the Simple Weight
Calculation (SIWEC) method, a multi-criteria decision-making (MCDM) approach developed
by Puska et al. (2023). The application of the SIWEC method to consumer deception tactics
shifts the analytical focus from corporate origins to market consequences. The primary aim of
the methodology is to determine the relative importance weights of identified greenwashing
tactics according to the risk of consumer deception. In contrast to previous research that has
focused on internal firm dynamics or the existence of greenwashing, the mentioned multi-
criteria approach offers a quantitative framework for assessing the hierarchical impact of
various deceptive strategies on consumer decision-making in the marketplace.

The SIWEC Method

The SIWEC method was selected for this study due to its distinct advantages over
traditional MCDM methods such as AHP or ANP. Unlike methods that require complex
pairwise comparisons, which can lead to inconsistency and high cognitive burden for experts,
SIWEC allows decision-makers to evaluate criteria directly using a defined scale. This
approach ensures high consistency in results while effectively capturing expert judgements in
environments characterized by subjective uncertainty (Puska et al., 2024). In addition, its use
of standard deviation differentiates it from other methods. It allows experts to conduct a broader
evaluation, thus leading to more realistic results. Unlike methods such as Analytic Hierarchy
Process (AHP) and Analytic Network Process (ANP), SIWEC differs in this respect and also
uses less data because it does not rely on pairwise comparisons in the evaluation process. While
the number of items increases exponentially with increasing criteria in methods like AHP, ANP,
and DEMATEL, it increases linearly in SIWEC (Ozcalici et al., 2025). It positively impacts
the process when there are many criteria (Puska et al., 2023; Pamucar et al., 2018). The method
is particularly suitable for this study as it facilitates the prioritization of seven distinct
greenwashing criteria without the mathematical complexity that often obscures practical
insights.

Moreover, comparative studies in the literature highlight a significant limitation of
traditional methods such as AHP and ANP. These methods are vulnerable to the rank reversal
phenomenon and depend on enforced matrix consistency (Cinelli et al., 2020; Wang & Luo,
2009). When evaluating deceptive marketing practices, the relative eigenvector calculations in
AHP frequently smooth out divergent expert opinions. This process aims to achieve an
acceptable consistency ratio, yet it should result in misclassification of greenwashing risks.
Evidence from the literature demonstrates that methods emphasizing absolute evaluation and
direct variance, such as SIWEC, yield fundamentally different and more robust outcomes.
Instead of imposing a relative trade-off between essential criteria such as 'False Labeling' and
'"Visual Manipulation', SIWEC maintains genuine divergence in expert risk assessments. This
approach ensures final rankings more accurately represent the complexities of real-world
markets, rather than reflecting mathematical compromises imposed by matrix normalization
(Munier & Hontoria, 2021).

The next section is about the formulation of methodology, including the Fermatean
fuzzy SIWEC for calculating the importance of criteria.
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Fermatean Fuzzy Sets

Under uncertainty, fuzzy logic is used to perform calculations with words. Within the
scope of fuzzy logic, the membership and non-membership degrees of an object to a set, along
with hesitancy, are considered. In Fermatean fuzzy sets, the third powers of membership (1)
and non-membership (9) degrees are used. This definition offers a unique approach to
expressing unreliable, imprecise, and ambiguous information in a fuzzy environment.

A Fermatean fuzzy set (F' ) in a set S is represented in Equation (1).

F = {u, up(w),95(w):u € S} D)

Where p and ¥ are between zero and one. The condition in Fermatean fuzzy sets is shown in
Equation (2).

0<prw)®+ 9p(w)3 <1 (2)
The hesitancy function is obtained Equation (3).
mp(u) = Y1 = (upW)3 + 95(w)?) (3)

Let F = (up, 97) be a Fermatean fuzzy number. The score and accuracy values are defined in
Equations (4) and (5), respectively.

S(F)=1+u3 -9} (4)
A(F) = pi + 92 (5)
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FF-SIWEC

The SIWEC method uses the standard deviation of expert ratings to determine the
importance of criteria. This allows for more realistic and accurate ratings from experts. The
calculation of the method using Fermatean fuzzy numbers is as follows.

Once n criteria are determined, e experts evaluate the importance of each criterion
individually using linguistic variables in Figure 1.

Figure 1

Linguistic Variables
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Note. Created by the authors using MS Excel.

Then these evaluations are converted into Fermatean fuzzy numbers to create the initial
decision-making matrix shown in Equation (6).

X =[%],,, (6)

Afterwards, the values are defuzzified using score function. Next, defuzzified values are
normalized with Equation (7).

wy = S0
Y maxS(fij)

(7)

The standard deviations of experts’ normalized values are calculated via Equations (8) and (9).

1 n
; =Eznij (8)

1
0 = ;Z(nu -)’ C))

j=1

Next, the expert-weighted normalized values are computed with the help of Equation (10).
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bij = My;0; (10)

Finally, the expert-weighted normalized values for each criterion are summed by Equation (11),
and then, the weights of criteria are estimated using Equation (12).

e
sj = Z Dij (11)
i=1

Sj
j=15j

Data Collection

The data were collected directly by the researchers through a structured online expert
consultation process using Microsoft Forms, without the involvement of a third-party research
company. The data collection process was conducted between December 8, 2025, and
December 31, 2025. To ensure validity and reliability, strict selection criteria were used: the
panel consisted of academicians specializing in sustainable marketing, sustainable fashion, and
consumer behavior, each with at least 10 years of sector experience. Rigorous panel criteria are
essential for reliable qualitative-to-quantitative evaluations (Langfeldt, 2002). Initially, 17
academicians responded; 3 were excluded due to insufficient experience. Thus, data from 14
highly qualified experts were analyzed.

The experts were presented with the seven greenwashing criteria identified in the
literature review: False Labeling (C1), Vague Claims (C2), Lack of Proof (C3), Visual
Manipulation (C4), Price Deception (C5), Hidden Trade-off (C6), and Downsizing Negative
Aspects (C7). They were asked to rank these criteria based on their potential to deceive
consumers, using a 7-point scale where 1 represents extremely important and 7 represents
extremely unimportant. To ensure conceptual clarity, a detailed definition table for each
criterion was provided to the experts prior to the evaluation.

In the SIWEC method, capturing expert judgments directly through this scale ensures
high consistency; unlike traditional MCDM models (e.g., AHP) that require Consistency Ratio
(CR) calculations, SIWEC inherently handles evaluation variance by utilizing the standard
deviation of the responses, thereby providing a reliable ranking without the need for additional
validity coefficients.
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Findings

This section includes the results of the expert evaluations of greenwashing tactics.
Initially, the criteria are demonstrated in Table 1 with short codes.

Table 1

Criteria List

Criterion Definition Short
Code

involving creating fake third-party certification marks—meaning counterfeit

False Labeling badges from organizations that usually review prqdupt compliance—or using FSLBL
self-assigned labels to mislead consumers into believing a product meets legal
or regulatory requirements.

Vague Claims using broad, 1}1-d§ﬁned terminology, such as a.llrnatural or eco-friendly, which AMBST
lacks clear scientific parameters or legal definitions.

Lack of Proof 1nclud1'ng en\{lronmenta}l claims made by ﬁrrps that canngt be substantiated by LKEVD
accessible evidence or independent verification at the point of purchase.

Visual employing non-verbal cues, such as nature-inspired imagery and green color

Manioulation palettes, to psychologically influence consumers to perceive a product as VSMNP

p sustainable, irrespective of its actual environmental impact.
. . including artificially inflating product prices to exploit the consumer heuristic

Price Deception that associates higher costs with ethical production standards. PRBPR
emphasizing a single positive environmental feature, such as packaging labeled

Hidden Trade-off sustalnablg, to obscure more ygmﬁcapt negative 1mpa'cts elsewhe.re in the SBCCL
supply chain (the processes and steps involved in making and delivering a
product).

Downsizing involving deliberate efforts to minimize, omit, or obscure information about HDNGT

Negative Aspects  the harmful environmental footprint of the company’s broader operations.

Note. Created by the authors using MS Excel.

The evaluations are collected from 14 academics with an average of 17 years of
experience. The findings are presented in Table 2.

Table 2
Evaluations
FSLBL AMBST LKEVD VSMNP PRBPR SBCCL  HDNGT
Academician_1 E S M E E M E
Academician 2 \% I M E E E I
Academician_3 A% M S E E \'% v
Academician_4 E E A" E E E E
Academician_5 E v S I M E E
Academician_6 E I M E S S I
Academician_7 E E E E E E E
Academician_8 A% I M I I A% \%
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Academician_9 E A% E A% A% A% E
Academician_10 E E v E E E E
Academician_11 I v v E S \% E
Academician_12 E E v E E E E
Academician_13 E S S I A" A% I
Academician_14 E E E E E E E

E=Extremely Important, V=Very Important, I=Important, M=Moderately Important, S=Slightly Important,
N=Not Important, U=Extremely Unimportant

Note. Created by the authors using MS Excel.

The fuzzy numbers corresponding to the linguistic expressions in Table 2 are derived
using the methodology illustrated in Figure 2. Accordingly, the linguistic evaluations are
transformed into fuzzy numbers as shown in Figure 2. The resulting fuzzy-to-numerical
mixtures of the evaluations are presented in Table 3.

Table 3

Initial Decision-Making Matrix

FSLBL AMBST LKEVD VSMNP PRBPR SBCCL HDNGT

Academician_1 (975.1)  (35.7)  (55.5) (975.1) (975.1) (55.5) (975,10
Academician_2 (85.2) (7,35  (55.5)  (975.1) (975.1) (975.1)  (.7.35)
Academician_3 (85.2)  (55.5)  (35.7) (975.1) (975.1) (85.2)  (85.2)
Academician_4 (975,.1)  (975,.1)  (85.2)  (975.1) (975.1) (975.1)  (.975,.1)
Academician_5 (975.1)  (85.2)  (35.7)  (7.35)  (55.5) (975.1) (975,.1)
Academician_6 (975.1)  (7,35)  (55.5)  (975.1) (35.7)  (35.7)  (7.35)
Academician_7 (975.1)  (975.1)  (975.1)  (975.1) (975.1) (975.1)  (.975,.1)
Academician_8 (85,2) (7,35  (55.5) (735  (7.35  (852) (85,2
Academician_9 (975.1)  (85.2)  (975.1) (852  (852) (852  (975.1)
Academician_10 (975.1)  (975.1)  (85,.2)  (975.1) (975.1) (975.1)  (.975,.1)
Academician_11 (7.35)  (85.2)  (85.2) (975.1) (35.7)  (85.2)  (975.1)
Academician_12 (975,.1)  (975,.1)  (85.2)  (975.1) (975.1) (975.1)  (.975,.1)
Academician_13 (975.1)  (35.7)  (35.7) (735 (852 (852  (7.35)
Academician_14 (975.1)  (975.1)  (975.1)  (975.1) (975.1) (975.1)  (.975,.1)

Note. Created by the authors using MS Excel.

Afterwards, the initial decision-making values are defuzzified using score function.
Next, defuzzified values are normalized with Equation (7). The normalized matrix is shown in
Table 4.
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Table 4

Normalized Matrix

FSLBL AMBST LKEVD VSMNP PRBPR SBCCL HDNGT

Academician_1 1.000 363 541 1.000 1.000 541 1.000
Academician_2 .834 675 541 1.000 1.000 1.000 675
Academician_3 .834 541 363 1.000 1.000 .834 .834
Academician_4 1.000 1.000 .834 1.000 1.000 1.000 1.000
Academician_5 1.000 .834 363 .675 541 1.000 1.000
Academician_6 1.000 675 541 1.000 363 363 675
Academician_7 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Academician_8 .834 .675 541 .675 .675 .834 .834
Academician_9 1.000 .834 1.000 .834 .834 .834 1.000
Academician_10 1.000 1.000 .834 1.000 1.000 1.000 1.000
Academician_11 675 .834 .834 1.000 363 .834 1.000
Academician_12 1.000 1.000 .834 1.000 1.000 1.000 1.000
Academician_13 1.000 363 363 .675 .834 .834 675
Academician_14 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Note. Created by the authors using MS Excel.

The standard deviations of experts’ normalized values are calculated via Equations (8)
and (9). The standard deviation values are equal to 0.262, 0.176, 0.219, 0.058, 0.236, 0.245,
0.000, 0.105, 0.082, 0.058, 0.203, 0.058, 0.203, 0.058, 0.224, and 0.000, respectively. Then, the
expert-weighted normalized values are computed with the help of Equation (10). The expert-
weighted normalized matrix is demonstrated in Table 5.

Table 5
Expert-Weighted Normalized Matrix

FSLBL  AMBST LKEVD VSMNP PRBPR SBCCL HDNGT

Academician_1 262 .095 142 262 262 142 262
Academician_2 147 119 .095 176 176 176 119
Academician_3 183 118 .080 219 219 183 183
Academician_4 .058 .058 .048 .058 .058 .058 .058
Academician_5 236 197 .086 159 128 236 236
Academician_6 245 .166 133 245 .089 .089 .166
Academician_7 .000 .000 .000 .000 .000 .000 .000
Academician_8 .087 .071 .057 .071 .071 .087 .087
Academician 9 .082 .069 .082 .069 .069 .069 .082
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Academician_10 .058 .058 .048 .058 .058 .058 .058

Academician_11 137 170 170 203 .074 170 203
Academician_12 .058 .058 .048 .058 .058 .058 .058
Academician_13 224 .081 .081 151 187 187 151
Academician_14 .000 .000 .000 .000 .000 .000 .000

Note. Created by the authors using MS Excel.

Consequently, the expert-weighted normalized values for each criterion are summed by
Equation (11), and then, the weights of criteria are estimated using Equation (12). The results
are visualized in Figure 1.

Figure 2
Total and Weight Values

2.000 0.170 0.165 0459 0-180
g 0.145 0.160

1.800
1.600 B 0.140
12 :

1.400 1 0.120
1.200 0.100
1.000

0.800 0.080
0.600 0.060
0.400 0.040
0.200 0.020
0.000 0.000

FSLBL AMBST LKEVD VSMNP PRBPR SBCCL HDNGT

mmm Total =—\Neight

Note. Created by the authors using MS Excel.

According to Figure 2, the most important criterion for greenwashing is False Labeling,
with 0.17. The second important criterion is Visual Manipulation with 0.165. The third
criterion, Downsizing Negative Aspects, has 0.159 importance weight. Then, the fourth one is
Hidden Trade-off (0.145). The least important criteria are Price Deception (0.138), Vague
Claims (0.120), and Lack of Proof (0.102).

Discussion

The study investigates deceptive mechanisms in the fast fashion industry by ranking
greenwashing tactics based on consumer deception risk using the SIWEC method. Quantitative
analysis reveals that "False Labeling" (w=0.17) and "Visual/Atmospheric Manipulation"
(w=0.165) are the most significant determinants of deception risk. These results offer a
refreshed outlook that contrasts with traditional research, which primarily focuses on textual
ambiguity. Previous studies have often identified text-based 'Vague Claims' and insufficient
information specificity as primary drivers of greenwashing perceptions and consumer
skepticism (Musgrove et al., 2018; Orazi & Chan, 2020; Polonsky et al., 2025; Schmuck et al.,
2018). Although Yang et al. (2020) also found vague statements to be the most common tactic
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in general markets, the current findings indicate that, in the fast fashion sector, the most harmful
tactics are those that leverage structural trust through labels and cognitive heuristics via visual
cues.

The identification of "False Labeling" as the highest risk is consistent with the
information asymmetry framework outlined by Hung and Chang (2024), who contend that
consumers lack the technical expertise to verify environmental claims and must therefore
depend on external signals. Eco-labels function as essential cognitive shortcuts for consumers
navigating complex sustainability information, making their credibility critical (Aasmdie, 2021;
Van der Ven, 2019). Recent empirical studies demonstrate that consumers rely extensively on
these certification marks to mitigate perceived risks, which increases their susceptibility to
deception when such labels are fabricated or unregulated (Kothiyal & Mehta, 2025). Fabrication
of these signals results in a complete breach of trust. The finding is further substantiated by
Busalim et al. (2025), who identified image barriers and specific doubts regarding sustainability
labeling as primary drivers of consumer resistance to sustainable fashion. Therefore, false
labeling constitutes not only a deceptive practice but also a structural barrier to the adoption of
authentic eco-friendly products.

Kinnunen (2020) further supports the result by demonstrating that baseless claims result
in green consumer confusion, which significantly reduces purchase intention. In contrast,
Poiriazi et al. (2025) found that robust board governance and transparency mechanisms in the
financial sector can mitigate such unethical behaviors. However, the fast fashion industry
appears to have a governance gap that enables explicit falsification. The analysis indicates that
the regulatory voids identified by Li et al. (2025) in the construction sector are also prevalent
in the fashion industry, particularly in the form of unchecked false labeling. On the other hand,
recent comprehensive reviews emphasize that although eco-labels are intended to bridge the
information gap between producers and consumers, their effectiveness is severely compromised
without strict validation mechanisms (Nakaishi & Chapman, 2024). Therefore, the high
deception risk of false labeling identified in this study suggests a failure in the current policy
tool function of these labels and highlights the need for standardized verification systems.

“Visual or Atmospheric Manipulation” (Green Sheen) is identified as a high-risk
greenwashing tactic that exemplifies the 'Eco-Chameleon' strategy within the fast fashion
sector. In line with Szabo and Webster (2021), who found that executional greenwashing
significantly shapes consumer perception. The current findings elevate this tactic to a critical
risk level, approaching that of explicit deception. Moreover, Boncinelli et al. (2023)
demonstrated that green-colored packaging and nature-inspired aesthetics can distort market
share by creating an unwarranted perception of sustainability. Similarly, Andreoli and Minciotti
(2023) observed that explicit textual claims primarily elicit consumer skepticism, whereas
visual manipulation often bypasses conscious awareness and avoids scrutiny, making it
particularly challenging for consumers to detect deception (Fella & Bausa, 2024). This form of
manipulation generates a psychological halo effect, as reported by Li et al. (2025) in the context
of corporate reputation. Consumers frequently infer sustainability based solely on green
aesthetics (Ende et al., 2023), which enables companies to obscure the synthetic nature of their
products. The principal risk emerges when false labels are combined with visual manipulation,
as eco-labels function as visual cues, supported by past studies. Lim et al. (2025) further argue
that in online retail environments where consumer attention is limited, labels serve both as
information sources and as shortcuts for sustainability assessment. Liu et al. (2025) also show
that the source and specificity of claims influence purchase intent, reinforcing the view that
unverified visual signals can be especially deceptive.
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Methodologically, the research bridges the gap between consumer behavior studies and
the expanding body of multi-criteria decision-making (MCDM) applications in sustainability.
Recent studies have applied MCDM methods to evaluate greenwashing drivers in various
sectors. For example, Daga et al. (2025) used TISM to model ESG barriers, while Sklavos et
al. (2025) employed DEA-CRITIC-TOPSIS to rank eco-efficiency in banking. Building on
these approaches, the present study applies the SIWEC method to consumer deception tactics,
thereby complementing prior work and shifting the focus from corporate causes to market
consequences. Furthermore, whereas Xu et al. (2025) demonstrated that digital transformation
and mergers and acquisitions (M&As) curb greenwashing by enhancing transparency in
Chinese firms, the findings of this study suggest that, in the absence of such structural
digitization in fashion supply chains, consumers remain vulnerable to "Hidden Trade-off"
tactics (Munir & Mohan, 2022), where capsule collections distract from the brand's overall
carbon footprint.

Several practical implications for stakeholders can be made. For managers, the elevated
risk associated with visual manipulation serves as a clear warning. Employing "nature-inspired"
marketing for synthetic products is no longer a permissible "grey area" but constitutes a liability
that provokes substantial green skepticism (Andreoli & Minciotti, 2023; Shojaei et al., 2024).
Managers are required to ensure that their visual identity accurately reflects material reality to
mitigate reputational harm linked to the "Sin of Fibbing" (Yang et al., 2020). For policymakers,
these findings indicate that current regulations, which primarily address textual misinformation,
are inadequate. As Pagan Martinez et al. (2020) noted, given the complexity of green consumer
behavior, regulatory frameworks must expand to include visual semiotics by prohibiting the use
of nature imagery on packaging for products that do not meet established sustainability criteria,
thereby enhancing the reliability of market signals.

Conclusion and Insights for Future Research

The study examined the complex structure of consumer deception within the fast fashion
industry by prioritizing greenwashing tactics based on the risk of consumer deception using the
SIWEC method. Expert evaluations enabled the establishment of a quantitative risk hierarchy,
which identified "False Labeling" and "Visual/Atmospheric Manipulation" as the most
significant threats to market integrity. The findings indicate that greenwashing has evolved
from linguistic ambiguity, such as vague claims, to more advanced forms of structural and
visual falsification. The evidence confirms that deception has shifted from explicit denial to
subtle mimicry through visual manipulation, supporting the perspective that corporate
resistance to sustainability is becoming more implicit and psychological. This trend contributes
to a significant breakdown in the reliability of marketplace signaling.

In response to recent calls in the literature to evaluate sustainability communications
using neuroscientific methods rather than relying solely on self-reported data (Cirovi¢ et al.,
2024; Liu et al., 2023), future marketing research should prioritize consumer experiments that
examine the cognitive effects of visual greenwashing. Given that visual manipulation represents
a significant risk, scholars may employ neuromarketing techniques such as eye-tracking or EEG
to investigate how green aesthetics, including color palettes, nature imagery, and rustic store
designs, influence subconscious consumer decision-making. It is important to determine
whether these cues diminish critical thinking and enable consumers to rationalize the purchase
of unsustainable fast fashion despite environmental concerns.

Given the risks associated with False Labeling, future research should examine the
potential of technological tools to restore consumer trust. Recent literature underscores the
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importance of technological interventions in achieving operational transparency (Guo et al.,
2020). Researchers could assess the impact of Digital Product Passports (DPPs) and
blockchain-enabled traceability on consumer perceptions of greenwashing (Acciai & Pérez-
Bou, 2025; Hina et al., 2024). Specifically, studies should evaluate whether scannable,
immutable supply chain data, such as QR codes, reduces perceived deception more effectively
than traditional third-party certifications, which are frequently viewed with suspicion due to the
possibility of falsification.

A comparative analysis of generational and cultural cohorts represents a promising
direction for future research. Recent studies highlight a significant 'consumption paradox' and
a pronounced intention-behavior gap among Generation Z, who are both prominent climate
advocates and the largest consumer segment for fast fashion (Kang & Badal, 2025). Although
this study relied on expert consensus, susceptibility to deception may differ substantially
between Generation Z and older cohorts. Future research should investigate whether climate-
aware younger consumers demonstrate higher levels of green literacy, enabling them to identify
the "Hidden Trade-off" tactics described in this study (Bytof & Ritch, 2023; Williams &
Hodges, 2022), or whether their preference for fashionable, low-cost apparel increases their
likelihood of overlooking deceptive signals due to cognitive dissonance reduction strategies.

For policymakers and non-governmental organizations (NGOs), the present study
highlights the urgent need to broaden consumer protection regulations beyond textual accuracy.
Visual Manipulation is a significant deception risk. Regulatory bodies should implement
stricter guidelines regarding the semiotics of sustainability. These may include restricting the
use of nature-inspired imagery and specific color palettes on packaging for products that do not
meet established environmental standards. To address the critical issue of False Labeling,
governments should expedite the shift from voluntary corporate disclosures to mandatory,
standardized verification systems. For example, a government-backed Digital Product Passport
including blockchain technology could be used (Hina et al., 2025). This approach would reduce
the ambiguity of self-issued certifications. Accordingly, NGOs play a key role in auditing
supply chain transparency. They are also essential in launching visual literacy campaigns to
help consumers distinguish between aesthetic cues and true environmental claims.

Although the study offers significant insights, it faces several limitations that indicate
avenues for future research. While the SIWEC method quantifies uncertainty effectively, it
depends on expert judgment. Consequently, the risk hierarchy reflects theoretical assessments
from 14 marketing academicians rather than empirical consumer behavior. Although these
experts possessed extensive experience in sustainable marketing, the absence of marketing
industry professionals or sector representatives limits the practical industry perspective of the
evaluation. Therefore, future research should aim to include a more diverse decision-making
panel, incorporating both academic and sectoral experts, to provide a more comprehensive
assessment of greenwashing tactics. On the other hand, the sample size limits the
generalizability to wider cultural or demographic groups, though sufficient for consistency in
multi-criteria decision-making. Finally, the study focuses solely on the fast fashion industry.
Thus, the prioritization of tactics such as False Labeling and Visual Manipulation may differ in
sectors with stricter regulations, such as food, pharmaceuticals, or automotive.
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Abstract

Introduction: This study measures youth NEET (not in employment, education, or training) in
Tirkiye and identifies its main correlates, with emphasis on gender gaps and regional
inequality. The objective is to describe how human capital, household constraints, and place-
based conditions shape NEET risk in 2022.

Method: Nationally representative 2022 Household Labor Force Survey microdata for ages
15-29 (N=123,834) is analyzed using binary logit models estimated for the full sample and
separately by gender. Covariates include age (and squared), education, marital status, household
size, child-under-six indicator, and NUTS-1 regions; results are reported as average marginal
effects with household-clustered standard errors.

Results or Findings: The NEET rate is 26.6% overall, with a large gender gap (36.5% for
women; 16.8% for men). NEET probability declines strongly with higher education, but gender
differences remain across education levels. Regional disparities are substantial, with higher
NEET prevalence in disadvantaged regions. Marriage and young-child presence are strongly
associated with higher NEET probability among women, while associations for men are weaker
and often opposite in sign.

Discussion or Conclusion: NEET in Tiirkiye reflects regional inequality, education gradients,
and gendered household constraints that raise women’s inactivity. Priorities include reducing
early school leaving, improving school-to-work transitions, expanding childcare, and targeting
activation and quality formal job creation in high-NEET regions. Future work should identify
causal program impacts using longitudinal or policy-variation designs.

Keywords: NEET, youth, labor force survey, regional inequality, gender, education
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Genglerin NEET Statiisiinde Toplumsal Cinsiyet Farkliliklar1 ve Bolgesel Esitsizlikler:
Tiirkiye Icin Ampirik Kamtlar

Hayriye Ozgiil Ozkan Degirmenci®
Oz

Giris: Bu calisma, Tiirkiye’de gen¢ NEET (istthdamda olmayan, egitimde veya 6gretimde
bulunmayan) diizeyini Olgmekte ve 2022°de toplumsal cinsiyet farklar1 ile bolgesel
esitsizliklere odaklanarak temel belirleyicileri incelemektedir. Amag, insan sermayesi, hane
halki kisitlar1 ve mekansal kosullarin NEET riskini nasil sekillendirdigini gostermektir.

Yontem: 15-29 yas grubuna ait ulusal temsiliyete sahip 2022 Hane halki Isgiicii Anketi
(N=123.834) mikro verileri ikili logit modelleriyle, toplam 6rneklemde ve cinsiyete gore ayri
ayr1 analiz edilmistir. Ag¢iklayici degiskenler yas (ve karesi), egitim, medeni durum, hane halki
biiyiikliigii, hanede 6 yas alti ¢ocuk varligi ve Diizey-1 IBBS bélgeleridir; sonuglar hane
diizeyinde kiimelenmis standart hatalarla ortalama marjinal etkiler olarak raporlanmistir.

Sonuclar ya da Bulgular: NEET orani toplamda %26,6 olup cinsiyet fark: biiyiiktiir (kadin
%?36.,5; erkek %16,8). Egitim yiikseldikce NEET olasilig1 belirgin bi¢cimde azalir; ancak
cinsiyet farklar1 egitim diizeyleri boyunca siirer. Dezavantajli bolgelerde NEET daha yiiksektir.
Evli olmak ve hanede kii¢iik ¢ocuk bulunmasi kadinlarda NEET olasiligiyla giiglii bigimde
pozitif iliskiliyken, erkeklerde iliskiler daha zayif ve cogu zaman ters isaretlidir.

Tartisma ya da Yapilan Cikarimlar: Tiirkiye’de gen¢c NEET, bolgesel esitsizlik, egitim
gradyan1 ve kadinlarin hareketsizligini artiran toplumsal cinsiyete dayali hanehalki kisitlarinin
bilesimini yansitir. Oncelikler erken okul terkini azaltmak, egitimden ise gecisi giiclendirmek,
cocuk bakimini genisletmek ve yliksek-NEET boélgelerde etkinlestirmeyi nitelikli ve kayith
istihdam yaratimiyla birlikte hedeflemektir. Gelecek g¢alismalar, uzunlamasina veriler veya
politika varyasyonu tasarimlariyla programlarin nedensel etkilerini belirlemelidir.

Anahtar Kelimeler: NEET, genclik, isgiicli aragtirmasi, bolgesel esitsizlik, toplumsal
cinsiyet, egitim
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Introduction

In many middle-income economies, the transition from school to stable work has
become longer and more uncertain, as young people increasingly experience extended spells of
job search, intermittent employment, or inactivity before achieving sustained labor-market
attachment (Choudhry & Pastore, 2023). In this context, the NEET concept, youth not in
employment, education, or training, has become a central indicator for assessing social
inclusion and the efficiency of school-to-work transitions because it captures both open
unemployment and a broader set of young people who are detached from formal work and
human-capital accumulation (Bynner & Parsons, 2002; Karma, 2025; Organisation for
Economic Co-operation and Development (OECD), 2025b). At the same time, the NEET
category is inherently heterogeneous, and its policy relevance depends on whether NEET status
reflects short transition spells, discouragement, care constraints, or more persistent detachment
(Furlong, 2006; Yates & Payne, 2006). This heterogeneity is especially salient in settings where
inactivity, rather than unemployment, dominates youth disconnection.

Tiirkiye is a particularly important case for revisiting NEET dynamics because youth
disengagement intersects with persistently low female labor-force participation and marked
regional inequality. Prior work on Tiirkiye has consistently emphasized that NEET status is
strongly gendered and closely linked to household formation and care responsibilities,
suggesting that women’s inactivity pathways are central to understanding aggregate NEET
outcomes (Liikiislii & Celik, 2022). These patterns have direct implications for both growth and
equality. High and persistent NEET shares imply underutilized human capital and weaker long-
run productivity, while gendered inactivity reinforces labor-market segmentation and unequal
access to income and social protection.

Comparative evidence underscores the scale of Tiirkiye’s challenge. For ages 15-29,
Eurostat reports that the NEET rate averaged 11.0% in the European Union (EU) in 2024,
ranging from about 5% in the Netherlands to about 19% in Romania, and notes an EU-level
target to reduce NEET below 9% by 2030 (Eurostat, 2025). In contrast, the 2022 Household
Labor Force Survey (HLFS) indicates that 27.5% of youth in Tiirkiye are NEET, with a very
large gender disparity (38.6% for women versus 16.2% for men; Table 1). This gap is
substantially larger than the EU-wide gender gap in 2024 (12.1% for young women versus
10.0% for young men), reinforcing the view that mechanisms beyond standard job-search
frictions, particularly inactivity-related constraints, are likely to be central for Tiirkiye
(Eurostat, 2025).

A time-series benchmark further highlights the divergence. For the EU, Eurostat shows
that the NEET share for ages 15-29 declined steadily from 2014 to 2019, rose with the onset of
the COVID-19 shock in 2020, and then fell again, reaching 11.0% in 2024, below pre-pandemic
levels, indicating a recovery in youth labor-market attachment (Eurostat, 2025). Tiirkiye’s 2022
level is therefore not only above the contemporary EU average but also far above the EU’s
medium-term trajectory and its policy target for 2030 (Eurostat, 2025).

For additional cross-country context, the World Bank’s World Development Indicators
publishes a harmonized NEET series for ages 15-24 (indicator SL.UEM.NEET.ZS), sourced
from the International Labour Organization (ILOSTAT) labor force statistics framework. This
series is useful for comparisons beyond Europe and for longer-run benchmarking, but it can
differ from national survey tabulations because it applies internationally harmonized
definitions, uses a different age band than 15-29, and may incorporate modelled estimates for
some country-years (World Bank, 2025; ILOSTAT, 2025). These differences underscore the
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importance of being explicit about age coverage and measurement when comparing Tiirkiye’s
NEET outcomes across sources.

OECD benchmarks point to a similarly stark picture. OECD reporting highlights that
NEET shares can be decomposed into unemployed NEET and inactive NEET, which is crucial
for diagnosing whether disconnection reflects labor-demand shortfalls or barriers to
participation (OECD, 2025a). In Education at a Glance 2025, the OECD reports that the average
NEET rate among 18-24-year-olds was 14% in 2024 and notes that the share exceeds 25% in
only a small number of countries, including Tiirkiye; it further indicates that Tiirkiye’s NEET
composition is heavily weighted toward inactivity rather than unemployment (OECD, 2025a).
This composition aligns with Tiirkiye-focused research emphasizing that youth disconnection
is not solely a labor-demand problem but is also shaped by constraints on participation,
especially for women (Liikiisli & Celik, 2022).

Against this background, this manuscript asks three questions. First, how large is the
NEET gender gap once observable characteristics are accounted for? Second, how does
educational attainment relate to NEET probability for women and men? Third, to what extent
do regional disparities shape NEET outcomes in Tiirkiye? To answer these questions, we
estimate logit models of NEET status using nationally representative microdata and a set of
covariates that capture life-cycle transitions, human capital, household structure, and spatial
heterogeneity (age and age-squared, education, marital status, household size, the presence of
a child under age six, and NUTS-1 region indicators). We report average marginal effects to
present magnitudes in probability units and estimate models for the full sample and separately
by gender, allowing correlates to differ systematically between women and men.

The remainder of the paper is organized as follows. The next section provides a
comparative context situating Tiirkiye’s NEET outcomes relative to benchmarks in the EU and
the OECD. The paper then reviews the related literature on NEET in Tiirkiye, highlighting
established findings and remaining gaps that motivate the empirical contribution. The
subsequent section describes the HLFS 2022 microdata, sample construction, and the main
variables used to operationalize NEET status and covariates. The empirical strategy section
outlines the logit framework, explanation of covariate effects in a cross-sectional setting, and
the use of average marginal effects, including gender-stratified estimates. The results section
presents the baseline estimates and key heterogeneity patterns by gender, education, and region.
The discussion section interprets the findings and develops policy implications with attention
to gender-responsive and regionally targeted interventions. The final section concludes by
summarizing the main contributions and outlining priorities for future research.

Comparative Context

EU monitoring indicates both progress over the past decade and substantial cross-
country dispersion in NEET outcomes. In 2024, 11.0% of individuals aged 15-29 in the EU
were neither in employment nor in education or training, but national rates varied widely, from
around 5% in the Netherlands to about 19% in Romania, highlighting persistent structural
heterogeneity in youth transitions across member states (Eurostat, 2025). Over the longer
horizon, EU aggregates suggest improvement: the NEET share for ages 15-29 declined
between 2014 and 2024, despite the temporary reversal associated with the COVID-19 shock,
and the European Pillar of Social Rights sets an EU-level target of reducing the NEET rate
below 9% by 2030 (Eurostat, 2025). This policy framing matters because it places NEET at the
center of broader EU objectives on inclusion, labor-market integration, and the
intergenerational transmission of disadvantage.
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EU evidence also underscores that NEET is not gender-neutral and that age gradients
remain pronounced. In 2024, the NEET rate among young women aged 15-29 was 12.1%,
compared with 10.0% among young men, with women more likely to be outside the labor force
rather than unemployed, an important compositional detail for interpreting policy needs
(Eurostat, 2025). The age pattern is steep: NEET prevalence rises from the mid-single digits
among those aged 15-19 to double-digit levels in the early and late twenties, reflecting the
accumulation of transition risks as young people leave education and confront job-search and
matching frictions, as well as potential household-formation constraints (Eurostat, 2025). These
EU patterns provide a useful benchmark for Tiirkiye because they distinguish between
unemployment-linked NEET and inactivity-linked NEET, which can imply very different
policy levers.

OECD comparisons convey a similarly heterogeneous landscape and position Tiirkiye
among the highest-NEET countries in the organization. In Education at a Glance 2025, the
OECD reports that, on average, 14% of 18-24-year-olds across OECD countries were NEET
in 2024, while the share exceeded 25% in only a small number of cases, including Colombia
and Tirkiye, as well as partner country South Africa (OECD, 2025a). Crucially, the OECD
decomposition highlights that Tiirkiye’s NEET profile is heavily weighted toward inactivity:
among 18-24-year-olds, roughly 8% are unemployed NEET while around 24% are inactive
(outside the labor force) (OECD, 2025a). This composition is consistent with an interpretation
of NEET in Tiirkiye that extends beyond labor-demand shortfalls and instead emphasizes
barriers to participation, particularly those related to gendered constraints and household roles.

Cross-source comparisons require careful attention to definitional choices and statistical
construction. This paper’s HLFS-based estimates focus on ages 15-29 to align with the EU’s
headline NEET indicator and to capture the period in which late transitions into stable work
and household formation are most consequential. In contrast, the World Bank’s World
Development Indicators report a harmonized NEET series for ages 15-24
(SL.UEM.NEET.ZS), sourced from the ILOSTAT labor force statistics framework; the
indicator is defined as the share of youth not in employment and not in education or formal
training within the total youth population, and in some country-years it is reported as a modelled
ILO estimate (World Bank, 2025; ILOSTAT, 2025). These differences in age coverage (1524
versus 15-29), definitions, and estimation procedures can generate level differences relative to
national tabulations, implying that benchmarking Tiirkiye internationally should be explicit
about the underlying measurement framework.

Literature Review

Tiirkiye’s NEET profile is distinctive in comparative perspective because a large share
of youth disconnection takes the form of economic inactivity rather than unemployment. The
NEET indicator, youth not in employment, education, or training, was developed to
complement unemployment statistics by capturing young people who are outside both paid
work and formal human-capital accumulation, including discouraged workers and those
constrained from job search (OECD, 2025b; International Labour Office, 2020). The concept
was initially developed to capture forms of social exclusion associated with delayed or fragile
school-to-work transitions, beyond what youth unemployment alone measures (Bynner &
Parsons, 2002; Redmond & McFadden, 2023). In Tiirkiye, this broader lens is essential: Giirsel
and Tanriverdi (2025) emphasizes that, unlike many European contexts where the youth
unemployment rate exceeds the NEET rate, Tiirkiye exhibits the opposite pattern, implying that
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NEET is driven not only by joblessness but also by early educational disengagement, gendered
roles, and structural barriers in school-to-work transitions .

Eurostat’s cross-country evidence also provides a benchmark for how NEET correlates
with age, education, and place. In the EU, NEET incidence rises sharply with age (5.4% at ages
15-19, 12.8% at 20-24, and 14.6% at 25-29 in 2024) and is strongly graded by education
(12.6% among those with low education versus 7.9% among those with tertiary education).
NEET is also higher outside cities (10.0% in cities, 11.4% in towns/suburbs, and 12.3% in rural
areas), and women are more likely to be NEET than men (12.1% versus 10.0% in 2024)
(Eurostat, 2025). These stylized facts motivate the present study’s emphasis on age profiles,
education gradients, and regional disparities, while also highlighting that Tiirkiye’s
exceptionally large gender gap implies a different underlying composition of NEET, one that
is likely to be more strongly linked to inactivity and care constraints.

A second recurring theme is heterogeneity within the NEET category. Turkish
scholarship stresses that NEET aggregates multiple pathways, unemployed job-seekers,
discouraged workers, family-care constrained youth, and those temporarily outside institutions,
so that one-size-fits-all interventions are unlikely to address the full problem. This point is
consistent with European evidence showing that the NEET population contains distinct
subgroups with different needs and policy levers. Accordingly, identifying whether NEET
reflects unemployment, inactivity, or temporary transitions is essential for both interpretation
and targeting (Maguire, 2015). This heterogeneity has encouraged empirical work that
distinguishes compositional differences (unemployed versus inactive NEET) and identifies the
mechanisms that keep youth disconnected from both education and the labor market. In policy
terms, the implication is that reducing NEET requires coordinated actions that span education
retention, active labor market support, and social policies that lower participation constraints
(United Nations Development Programme (UNDP) Tiirkiye, 2025).

Evidence on determinants in Tiirkiye

Recent econometric studies using the Household Labor Force Survey (HLFS)
consistently identify education, age, marital status, and place of residence as core correlates of
NEET outcomes. Earlier HLFS-based evidence for Tiirkiye similarly documents strong
associations of NEET status with education and gender, highlighting the role of inactivity
among young women (Kili¢, 2014). In a regional analysis based on pooled HLFS microdata,
(Ozdemir et al., 2023) show that demographic characteristics, including gender and marital
status, remain statistically important after controlling for education and other observables, and
that regional differences are themselves significant determinants of NEET status. Their
descriptive evidence also points to a sharp education gradient, with particularly high NEET
incidence among low-educated youth, underscoring the importance of preventing early exit
from school and strengthening pathways from education into formal employment. Recent work
further extends this line of analysis by documenting a robust role for education, demographic
characteristics, and spatial differences in shaping NEET risks in Tiirkiye, reinforcing the
importance of estimating gender-heterogeneous models with regional controls (Ozdemir et al.,
2024).

Newer contributions extend this determinants framework by placing the family at the
center of NEET risk. Using HLFS data spanning 2010-2023, Elitag (2025) finds that parental
education, parental employment, and household income are strongly associated with youth
NEET probability. A nuanced pattern emerges that medium levels of parental education can be
protective, maternal education may exhibit stronger associations than paternal education, and
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parental “decent work™ status reduces NEET risk, highlighting how household economic
security shapes young people’s ability to remain attached to education and the labor market.
Complementing this approach, Akgiil (2025) emphasizes that family dynamics and socio-
economic conditions intersect with gender, implying that the same household circumstances
can translate into different NEET risks for women and men.

Gendered mechanisms and the composition of NEET

Perhaps the most robust finding across the Tiirkiye NEET literature is the magnitude
and structure of the gender gap. Qualitative and mixed-method work argues that treating NEET
as a gender-neutral category can obscure distinct mechanisms that generate disconnection for
women. Liikislii and Celik (2022) document that young women are disproportionately
represented among NEET and that women’s NEET status is more likely to consist of inactivity
rather than active job search, whereas men’s NEET status more often reflects unemployment.
This compositional distinction is analytically important because it suggests that women’s NEET
outcomes cannot be addressed solely through job creation or job-search assistance; they also
reflect constraints on labor-force participation. Earlier qualitative evidence similarly documents
a gendered form of youth disconnection in Tiirkiye linked to domestic roles and constrained
opportunity sets for young women, reinforcing that inactivity pathways are central to the NEET
phenomenon (Celik & Liikiislii, 2011).

Gender-sensitive accounts connect NEET status to job quality, safety, and social norms.
Liikiisli and Celik (2022) report that many young women define “good work” as formal
employment with social security and safe working conditions, and that precarious and informal
jobs can be seen as unacceptable or risky. In such settings, withdrawal from the labor market
may be a rational response to low expected returns and high non-monetary costs, reinforced by
norms that prioritize domestic roles. Quantitative work similarly treats education as protective
but recognizes that education alone may be insufficient if local labor markets do not offer
family-compatible, decent jobs (Ozdemir et al., 2024; UNDP Tiirkiye, 2025).

Marriage, childcare, and household constraints

Household formation and care burdens are repeatedly identified as pivotal to women’s
NEET risk in Tiirkiye (Yigit et al., 2023). In the pooled HLFS regional analysis, Ozdemir et al.
(2023) show that marriage and the presence of young children are associated with higher NEET
probabilities for women but lower probabilities for men, consistent with the breadwinner—
caregiver division of labor and asymmetric assignment of unpaid work (see also Degirmenci,
2023). Akgil (2025) similarly frames women’s NEET vulnerability as rooted in traditional
family roles and caregiving responsibilities, while also emphasizing how socio-economic
circumstances shape the feasibility of combining employment with family responsibilities.

Policy-oriented evidence triangulates these mechanisms and emphasizes that constraints
are multi-dimensional. UNDP Tiirkiye’s needs assessment on NEET young women documents
barriers such as limited affordable childcare, weak school-to-work links, restricted mobility,
and safety concerns in some contexts, factors that can discourage young women’s participation
in employment even when education levels rise (UNDP Tiirkiye, 2025). Building on this
diagnosis, the UNDP Tiirkiye White Paper advocates a bundle of gender-responsive
interventions, including strengthened care infrastructure, targeted active labor market policies,
and stronger coordination across education, employment, and social services (UNDP Tiirkiye,
2025).
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Regional inequality and place-based opportunity structures

A further consensus in the Turkish literature concerns the spatial concentration of NEET
disadvantage. Spatial econometric evidence finds that regional disparities are systematic and
persistent, supporting a place-based interpretation of NEET disadvantage (Karahasan, 2025).
Beyond individual characteristics, regional labor demand, sectoral composition, and access to
education and training opportunities shape the probability that youth become and remain NEET.
Ozdemir et al. (2023) provide direct evidence that regional differences are significant
determinants of NEET status in Tiirkiye. BETAM’s recent profiling similarly emphasizes that
Tiirkiye’s NEET burden is exceptionally high in European comparisons and that it is
geographically concentrated, with pronounced disadvantages in less developed regions and
particularly high rates among young women (Giirsel & Tanriverdi, 2025).

Importantly, regional inequality is likely to interact with gendered constraints. Where
local labor markets offer fewer formal jobs, where transport is limited, or where social norms
are more restrictive, women’s ‘“acceptable opportunity set” may shrink, increasing the
likelihood of inactivity. This interaction is explicitly noted in Akgiil (2025), who argues that
regional disparities exacerbate NEET vulnerability for women by intensifying the joint
constraints of limited opportunities and traditional expectations. Relatedly, UNDP’s policy
work frames NEET among young women as a place-sensitive problem in which the availability
of local services (childcare, career guidance, employment intermediation) can materially
influence transitions into employment (UNDP Tiirkiye, 2025).

Positioning and contribution of the present study

Taken together, the literature points to a multi-layered explanation of NEET in Tiirkiye.
Education and individual characteristics are important, but household constraints and gendered
norms shape women'’s inactivity pathways, and regional opportunity structures condition the
feasibility of transitions into work and training. Three gaps remain salient for the contemporary
policy debate and motivate the present study.

First, much of the quantitative evidence relies on pooled multi-year data, which is
valuable for documenting long-run regularities but can mask how the configuration of risks and
constraints looks in a specific, post-pandemic year. The 2022 HLFS captures the Turkish labor
market after the COVID-19 disruptions to educational enrolment and female participation,
providing a timely snapshot that updated knowledge requires.

Second, even when gender differences are emphasized, prior studies do not always
present a unified empirical account that simultaneously (i) quantifies gender heterogeneity
using fully comparable specifications, (i1) expresses magnitudes in probability units directly
suitable for policy interpretation, and (iii) embeds these estimates within an explicit regional
framework aligned with NUTS-1 benchmarking. Reporting logit coefficients alone, without
conversion to average marginal effects and predictive margins, might limit the policy
interpretability of findings. This present study addresses this gap by reporting all results in
probability-scale terms alongside the structural coefficients.

Third, while regional disparities in NEET have been documented, prior work has not
simultaneously combined gender-stratified modelling with a full set of NUTS-1 region fixed
effects and household constraint variables in a single, harmonized specification. Doing so is
important because household variables and region indicators are potentially correlated: women
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in less-developed regions face both stronger care norms and weaker formal job availability, so
failing to control for both simultaneously can confound the estimated gendered effects.

Using nationally representative HLFS 2022 microdata, this study addresses these gaps
by estimating harmonized logit models for the pooled sample and separately for women and
men, and by reporting average marginal effects and predictive margins that translate covariate
differences into percentage-point changes in NEET probability. Substantively, it brings the
most policy-relevant household constraints into the core specification, marital status, and the
presence of a child under age six, while also controlling for regional fixed effects to isolate
gendered and household mechanisms from persistent place-based differences. By combining
gender-stratified modelling with regionally grounded interpretation and probability-scale
reporting, the paper provides an empirically transparent and policy-oriented reassessment of
NEET in Tirkiye in 2022, directly informing the design of regionally targeted and gender-
responsive youth inclusion strategies.

Four empirical expectations follow directly from the theoretical and substantive
mechanisms reviewed above and guide the interpretation of the regression results:

H1: (Education gradient): Higher completed educational attainment is expected to
reduce NEET probability for both women and men, with the strongest protective effects
at tertiary levels, reflecting the role of human capital in improving employability and
school-to-work transition quality.

H2: (Marriage asymmetry): Marriage is expected to be positively associated with NEET
probability among women but negatively associated among men, reflecting gender-
differentiated household specialization in which marriage corresponds to labor market
withdrawal for women and stronger breadwinner attachment for men.

H3: (Care constraint asymmetry): The presence of a child under age six in the household
is expected to increase NEET probability among women, reflecting time-intensive care
responsibilities, while its association among men is expected to be weaker or of opposite
sign, consistent with asymmetric allocation of unpaid work.

H4: (Regional opportunity gradient): NUTS-1 region indicators corresponding to
structurally disadvantaged areas, particularly those in Eastern and Southeastern
Anatolia, are expected to carry positive and significant marginal effects relative to
Istanbul, reflecting place-based deficits in formal labor demand, institutional capacity,
and access to education and care infrastructure.

The empirical specification translates the theoretical mechanisms directly into estimable
quantities. Human capital theory and school-to-work transition research motivate the inclusion
of categorical education indicators, which capture the extent to which completed schooling
lowers NEET risk. In addition to that, gendered labor supply theory and the household-
specialization literature motivate the inclusion of marital status and the presence of a child under
age six as proxies for the care and domestic responsibilities. These proxies are hypothesized to
constrain women's participation disproportionately. Spatial inequality perspectives motivate
NUTS-1 region fixed effects, which absorb persistent place-based differences in labor demand,
institutional capacity, and social norms that would otherwise confound individual-level
associations. By specifying the model in this way, the empirical analysis tests whether the
theoretical mechanisms identified in the literature operate as expected in the Turkish context,
and whether their magnitudes differ between women and men.
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Data and Variables

The analysis uses the Turkish Household Labor Force Survey (HLFS) 2022 microdata
provided by the Turkish Statistical Institute (TurkStat, 2022). The HLFS provides harmonized
information on labor-market attachment, job-search behaviour, educational enrolment, and
household composition, which allows NEET status to be constructed consistently and linked to
a set of individual and contextual correlates within a single cross-section. The analytical sample
is restricted to youth aged 15-29 and includes only observations with non-missing values for
the dependent variable and the core covariates, yielding N = 123,834 individuals (62,413
women and 61,421 men; see Table 1). The dependent variable which is an indicator of NEET
status is constructed from three HLFS survey items. First, employment status is determined
using the reference-week employment question. The respondents who performed any paid work
of at least one hour, or who held a job from which they were temporarily absent, are classified
as employed. Second, educational enrolment is assessed using the question on current
registration in a formal education or training program (including apprenticeships and publicly
recognized vocational courses). Third, a residual job-search activity variable is used
descriptively to distinguish unemployed NEET (those seeking work but not employed and not
enrolled) from inactive NEET (those neither employed nor enrolled nor seeking work). An
individual is assigned NEET = 1 if and only if they satisfy neither the employment condition
nor the education/training enrolment condition at the time of the survey interview.
Descriptively, 27.5% of youth are NEET (72.5% non-NEET), but the distribution is sharply
gendered: 38.6% of young women are NEET compared to 16.2% of young men (Table 1). This
large raw gap motivates modelling gender differences explicitly and, in the econometric
analysis, estimating specifications separately by women and men to allow determinants to differ
in magnitude and sign.

The HLFS provides person-level survey weights constructed by TurkStat to ensure
national representativeness through post-stratification to population benchmarks. Following
Wooldridge (2001), when the regression model includes the full set of variables used in survey
stratification and post-stratification, the unweighted maximum likelihood estimator is
consistent and asymptotically efficient, and weighting is not required for valid inference. As a
transparency check, the weighted and unweighted NEET rates differ by at most 0.6 percentage
points in the overall sample and by at most 0.9 percentage points within each gender sub-group,
confirming that the estimation sample closely mirrors the target population.

The first set of covariates capture demographic and life-course transitions. Gender
enters as a binary indicator (the sample is approximately balanced by sex; Table 1), and marital
status is measured with married versus not married indicators. Marriage is empirically salient
in the Tiirkiye context because it often coincides with changes in educational continuation, labor
supply, and household responsibilities. In the HLFS youth sample, 23.0% are married overall,
but marriage is substantially more prevalent among women (30.9%) than men (14.9%),
implying that marital transitions are a plausible contributor to observed gender differences in
NEET status (Table 1). Age is included as a continuous variable (mean 21.667) together with
age squared to permit non-linearity over the youth life-course (Table 1). This quadratic
specification is theoretically justified because NEET risk may rise during schooling-to-work
transitions in the late teens and early twenties and then decline as labor-market attachment
increases, and the age-squared term allows the data to reflect such turning points rather than
imposing a linear profile.
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A second core block of covariates measures education as a categorical indicator of
human capital and school-to-work transition capacity. Education is coded into mutually
exclusive categories: no schooling, primary, middle school, high school, vocational high
school, vocational college, university, and master's/PhD. The education distribution is
concentrated in middle school (41.3%), followed by high school (18.3%) and vocational high
school (13.9%), while tertiary attainment remains more limited (university 10.7%, master/PhD
1.1%; Table 1). Importantly, women are not uniformly less educated than men in this youth
cohort; women have higher shares in university (12.6% vs 8.8%) and vocational college (9.8%
vs 7.5%), whereas men are more concentrated in middle school (44.0% vs 38.6%) and
vocational high school (15.8% vs 12.1%) (Table 1). This compositional fact matters for
interpretation because it implies that the higher NEET prevalence among women cannot be
attributed solely to lower educational attainment; instead, it points to additional constraints,
potentially household roles, care burdens, or local labor-market conditions, that can keep
women out of employment and education/training even at higher schooling levels.

Household composition and constraints are proxied through household size and the
presence of young children. Household size (mean 4.295) captures living arrangements that
may influence NEET through resource pooling, dependency burdens, and norms around youth
economic participation (Table 1). The expected relationship is ambiguous a priori; larger
households can reduce immediate labor-supply pressure via shared resources or increase it via
dependency demands, so it is treated as an empirical control rather than a variable with a
predetermined sign. The presence of a child under age six in the household is included as a
binary indicator (23.7% overall), with substantial gender differences in exposure: 29.8% for
women versus 17.5% for men (Table 1). This variable is central for the Tiirkiye context because
it serves as a strong proxy for time-intensive care needs and household responsibilities, which
are often disproportionately borne by young women and can directly limit feasible participation
in work or education/training; the descriptive gender gap in exposure to young children
therefore anticipates gender-asymmetric NEET determinants in the multivariate analysis.

Finally, regional opportunity structures are captured through NUTS-1 (IBBS-1) region
indicators: Istanbul, Western Marmara, Aegean, Eastern Marmara, Western Anatolia,
Mediterranean, Central Anatolia, Western Black Sea, Eastern Black Sea, Northeastern
Anatolia, Central Eastern Anatolia, and Southeastern Anatolia. These controls are necessary
because NEET risk is not determined solely by individual endowments; it is also shaped by
spatially uneven labor demand, sectoral composition, informality, institutional capacity, and
access to education and care infrastructure. The sample distribution reflects population
concentration across regions (Table 1), and modest gender differences in regional composition
reinforce the importance of conditioning on region when interpreting gender gaps. Taken
together, this variable set operationalizes a compact, theoretically coherent framework for
NEET status: age and age squared capture life-course transitions; education captures human
capital and employability; marital status and young-child presence capture household
constraints that may be gendered; household size proxies living arrangements and resource
contexts; and regional indicators capture spatial inequality in opportunity. This structure is
aligned with the paper’s objective of explaining why NEET status in Tiirkiye is simultaneously
gendered and geographically uneven, using nationally representative survey microdata.
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Table 1

Descriptive Statistics of Variables

Overall Women Men
Labor Market Status
Neet 0.275 0.386 0.162
Non-Neet 0.725 0.614 0.838
Gender
Women 0.504 1.000 0.000
Men 0.496 0.000 1.000
Marital Status
Married 0.230 0.309 0.149
Not Married 0.770 0.691 0.851
Age 21.667 21.804 21.528
Age Squared 489.432 495.407 483.361
Household Size 4.295 4.350 4.238
Child under the age of 6 0.237 0.298 0.175
Education Level
No Schooling 0.043 0.057 0.028
Primary 0.018 0.020 0.016
Middle School 0.413 0.386 0.440
High School 0.183 0.181 0.185
Voc. High School 0.139 0.121 0.158
Voc. College 0.087 0.098 0.075
University 0.107 0.126 0.088
Master's and PhD 0.011 0.011 0.010
Region
Istanbul 0.079 0.077 0.082
Western Marmara 0.048 0.046 0.050
Aegean 0.105 0.101 0.109
Eastern Marmara 0.091 0.090 0.093
Western Anatolia 0.098 0.099 0.098
Mediterranean 0.111 0.113 0.109
Central Anatolia 0.069 0.070 0.069
Western Black Sea 0.070 0.070 0.071
Eastern Black Sea 0.040 0.039 0.040
Northeastern Anatolia 0.076 0.079 0.074
Centraleastern Anatolia 0.086 0.087 0.085
Southeastern Anatolia 0.125 0.130 0.120
Sample Size 123834 62413 61421

Note. Values are proportions. Calculated using HLFS 2022 Household Labor Force Survey
microdata. Created by the author using STATA 19 statistical software.

Empirical Strategy

This study examines correlates of NEET status using cross-sectional microdata from the
Turkish Household Labor Force Survey (HLFS) for 2022. The empirical approach treats NEET
as a binary outcome and estimates how its likelihood varies with individual, household, and
regional characteristics in a multivariate setting. Let NEET; € {0,1} indicates whether
individual i is classified as NEET (equal to 1 if not in employment, education, or training, and
0 otherwise).
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To model this outcome, the paper estimates binary logit specifications of the form
Pr(NEET; = 1| X;) = A(X{B) = exp(X{B)/[1 + exp(X;B)], where X;denotes the covariate
vector and fis estimated by maximum likelihood. The logit functional form ensures predicted
probabilities lie between zero and one and allows covariates to affect the outcome probability
nonlinearly through the logistic index. To assess the sensitivity of the results to the choice of
binary model functional form, the pooled and gender-stratified models are re-estimated using a
probit specification; the results are reported in Appendix A and are so similar to the logit
estimates in both sign and magnitude.

Models are estimated for the pooled sample and separately for women and men to
examine gender heterogeneity. In the pooled model, gender enters directly as a regressor; in
gender-stratified estimations, the gender indicator is omitted because it is constant within each
subsample. Estimating separate models avoids imposing that the relationship between
covariates and NEET status is identical for women and men, which is particularly relevant in
Tiirkiye, where household roles and labor market attachment differ sharply by gender.

The covariate set is chosen to capture human capital, demographic constraints,
household context, and spatial heterogeneity. Age is included in levels and squared to flexibly
model the life-cycle profile of NEET risk, which may be non-monotonic over youth ages due
to schooling completion, job search, and delayed transitions into stable employment.
Educational attainment is incorporated through a set of categorical indicators based on
completed education levels (with one category serving as the reference group), so coefficients
capture differences in NEET propensity relative to that baseline.

Marital status is controlled by being married, motivated by the role of household
formation and within-household specialization in shaping labor supply and training
participation. Household characteristics include an indicator for the presence of at least one
child under age six in the household and a measure of household size. The child-under-six
indicator proxies early-childhood care responsibilities that can constrain participation in paid
work and training, while household size captures broader household composition and potential
support or care burdens that may correlate with disengagement.

To account for systematic geographic differences in opportunities and norms, the
specification includes NUTS-1 (IBBS-1) region fixed effects (implemented as region
indicators). These fixed effects absorb time-invariant regional heterogeneity in labor market
conditions, education and training access, and social norms, thereby reducing confounding from
omitted region-level factors correlated with individual and household characteristics. All
regressors are entered jointly, so estimated associations are conditional on the full set of controls
and region fixed effects.

For statistical inference, standard errors are clustered at the household level to allow for
arbitrary within-household correlation in unobserved determinants of NEET status. This
adjustment is important in household surveys because multiple individuals can face shared
constraints and shocks, and ignoring within-household dependence can understate uncertainty.

Results are reported both as logit coefficients with clustered standard errors and as
average marginal effects (AMESs) to facilitate interpretation in probability units. For continuous
covariates, the marginal effect is OPr(NEET; = 1 | X;)/ 0x;x = AX{B)[1 — A(X{B)]Bx, and
AMEs average these individual-level effects over the estimation sample; for indicator variables
and categorical covariates such as education groups and regions, AMEs are computed as
discrete changes in predicted probabilities relative to the reference category. Presenting AMEs
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alongside coefficients makes the magnitude of associations directly interpretable as percentage-
point differences in the probability of being NEET.

The average adjusted predictions (predictive margins) by education level are estimated
separately for women and men. For each education category, the predicted NEET probability
1s computed for every individual in the relevant sub-sample by setting the education variable to
that category while retaining all other covariates at their observed values; the displayed value
is the mean of these individual-specific predictions across the sub-sample. The margins at
representative values approach ensures that the plotted probabilities reflect the actual covariate
composition of the estimation sample rather than an artificial reference profile. It is therefore
interpretable as the average NEET probability that would be observed if all individuals in the
sub-sample have the specified education level.

Because the analysis is cross-sectional, all estimates are interpreted as conditional
correlations rather than causal effects, and it is important to be explicit about the boundaries of
causal inference. Three sources of potential endogeneity are worth noting. First, marital status
is likely jointly determined with labor market attachment: women with weaker expected
earnings or lower attachment may both marry earlier and have lower employment rates, so the
positive association between marriage and female NEET could reflect selection rather than a
causal constraint imposed by marriage itself. Second, the presence of a child under age six may
similarly be endogenous: households where a young woman is already out of employment or
training may face weaker financial disincentives to having a child at an earlier stage of the life
course. Third, educational attainment, while predetermined for most of the sample, may remain
endogenous for younger individuals who have not yet exited school. In the absence of credible
instruments, the estimated associations should not be read as causal impacts. The empirical
strategy nonetheless provides a systematic and policy-relevant description of how NEET status
is patterned across key characteristics in Tirkiye, and whether these patterns differ between
women and men. While this cannot substitute for casual evidence, it offers a descriptive
foundation on which future causal research using longitudinal panels or quasi-experimental
policy variation can build.

Results

The descriptive evidence indicates substantial heterogeneity in NEET status across
Tiirkiye, both geographically and across demographic and socioeconomic groups. At the
regional level, Figure 1 documents a clear dispersion in NEET prevalence across NUTS-1
(IBBS-1) regions: Istanbul stands out with the lowest NEET rate (roughly around one-fifth),
whereas Southeast Anatolia and Central East Anatolia record the highest rates (in the mid—0.30
range), with the remaining regions typically lying in between. Figure 1, therefore, motivates the
inclusion of NUTS-1 region fixed effects in the multivariate specifications to account for
persistent spatial differences in labor market opportunities, institutional capacity, and local
norms that may correlate with individual characteristics.
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Figure 1
NEET rates by NUTS-1 region
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Note. Calculated using HLFS 2022 Household Labor Force Survey microdata using STATA
19 statistical software.

Table 2 reports logit estimates for the pooled sample, presenting both coefficients with
household-clustered standard errors and average marginal effects (AMEs) expressed in
probability units. In the pooled model, the gender gap is large, precisely estimated, and
economically meaningful. Women display a substantially higher probability of being NEET
relative to men, even after conditioning on age, education, marital status, household
characteristics, and region fixed effects. The corresponding AME implies a sizable percentage-
point difference in NEET probability attributable to gender conditional on observables, which
indicates that the observed gender gap cannot be explained solely by compositional differences
in education, age structure, or region of residence.

The age profile is nonlinear and statistically significant, consistent with a youth
transition process that is not monotonic. In Table 2, age enters positively while age-squared
enters negatively, implying an inverted-U relationship between age and NEET probability.
NEET risk rises over early youth ages and then flattens or declines at later ages. This pattern is
present in the pooled model and persists in the gender-stratified models, but the curvature is
steeper for women than for men. Substantively, the stronger age profile for women is consistent
with the timing of school exit and labor market entry coinciding with household formation,
which can interact with norms and constraints around women’s market participation.

Education exhibits a strong gradient in Table 2, with higher completed schooling
associated with markedly lower NEET probabilities relative to the omitted base category.
Across most education levels, the estimated AMEs imply large reductions in the likelihood of
NEET status, underscoring that educational attainment remains one of the most powerful
correlates of youth engagement. However, the pattern is not purely monotonic when interpreted
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alongside the predicted probabilities. Some intermediate education levels are associated with
elevated risk relative to the highest education group, consistent with a difficult school-to-work
transition segment in the distribution where youths have completed schooling but have not yet
achieved stable labor market attachment.

Table 2
Determinants of NEET Status, Logit Model Estimates (Overall)

Variable Coefficient Marginal Effect
(Std. Error) (Std. Error)
gender 1.0978%*** 0.1754%**
(0.0158) (0.0023)
age 1.2528*** 0.2002%**
(0.0223) (0.0035)
age?2 -0.0264*** -0.0042%**
(0.0005) (0.0001)
primary school -0.3791*** -0.0766***
(0.0680) (0.0137)
middle school -1.7076%** -0.3237%**
(0.0430) (0.0086)
high school -1.4672%** -0.2845%**
(0.0442) (0.0087)
vocational high school -1.4560*** -0.2826***
(0.0452) (0.0088)
vocational collage -1.6874%** -0.3205%**
(0.0467) (0.0089)
university -1.7353%%* -0.3280%**
(0.0466) (0.0088)
master's and PhD -2.0808*** -0.3777%**
(0.0859) (0.0130)
married 0.6344*** 0.1014%**
(0.0226) (0.0036)
western marmara 0.2147*%** 0.0343%**
(0.0443) (0.0071)
aegean 0.4052%** 0.0647%**
(0.0360) (0.0057)
eastern marmara 0.2675%** 0.0427%**
(0.0372) (0.0059)
western anatolia 0.2851*** 0.0456%**
(0.0362) (0.0058)
mediterranean 0.5023*%** 0.0803***
(0.0357) (0.0057)
central anatolia 0.5541**=* 0.0885%**
(0.0385) (0.0061)
western black sea 0.3851*** 0.0615%**
(0.0395) (0.0063)
eastern black sea 0.4586*** 0.0733%***
(0.0468) (0.0075)
northeastern anatolia 0.5294*%** 0.0846***
(0.0392) (0.0062)
centraleastern anatolia 0.7719%** 0.1233%**
(0.0383) (0.0061)
southeastern anatolia 0.7384*** 0.1180%**
(0.0357) (0.0057)
HH has at least one child (<6) 0.2850%** 0.0455%**
(0.0212) (0.0034)
HH size 0.0565%** 0.0090***
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(0.0051) (0.0008)
Constant -15.3641%%*
(0.2517)

Significance levels *, ** and *** denote .10, .05, .01 respectively. N=123,834
Note. Created by the author using STATA 19 statistical software.

Figure 2 visualizes predicted probabilities of NEET status by education level separately
for men and women and complements the regression evidence in two keyways. First, the plot
shows that women have higher predicted NEET probabilities at every education level,
reinforcing the finding from Table 2 that the gender gap persists conditional on covariates.
Second, the predicted education profile suggests that NEET risk is especially high at the very
bottom of the education distribution, falls sharply at middle schooling, rises through certain
upper-secondary and vocational tracks, and then is lower again at tertiary levels. This
nonlinearity is consistent with the coexistence of structural disadvantages at low schooling and
transition-related frictions at intermediate schooling levels.

Figure 2
NEET and the gender—education gap

Predictive Margins of Gender
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Note. Calculated using HLFS 2022 Household Labor Force Survey microdata using STATA
19 statistical software. Predicted probabilities are average adjusted predictions (predictive
margins) from the gender-stratified logit models. For each education category, the NEET
probability is computed for every individual in the sub-sample at that education level, holding
all other covariates at their observed values; the displayed value is the sub-sample mean.

Marital status is strongly associated with NEET status, but the direction of the
relationship differs sharply by gender. Table 3 shows that, conditional on controls, marriage is
associated with a higher probability of NEET among women, while Table 4 indicates that
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marriage is associated with a lower probability of NEET among men. This asymmetry is
consistent with household specialization and gendered labor market attachment. Marriage is
correlated with women’s withdrawal from employment and training or reduced likelihood of
entering them, whereas it is correlated with stronger labor force attachment among men. The
gender-stratified results are therefore important because the pooled estimate alone would mask
these opposite-signed relationships.

Household constraints, proxied by the presence of a child under age six and household
size, further reinforce the gendered structure of NEET status. In Table 3, living in a household
with a young child is associated with a significantly higher probability of being NEET for
women, while in Table 4, the association is small and negative for men. This pattern aligns with
a care-constraint channel in which childcare responsibilities reduce women’s ability to
participate in employment and training, while men’s labor market attachment remains
comparatively stable. Household size also carries information about household composition
and potential care burdens or support networks, and its estimated association provides
additional evidence that NEET status is shaped not only by individual characteristics but also
by the household context in which youths make schooling and labor market decisions.

Regional fixed effects remain substantively important even after controlling for a rich
set of individual and household covariates. Table 2 indicates that, relative to the omitted base
region, many regions exhibit higher predicted probabilities of NEET status, and the largest
regional differences remain meaningful in probability units. This pattern is consistent with the
descriptive dispersion observed in Figure 1 and suggests that place-based factors, such as local
labor demand, sectoral composition, and access to education and training opportunities,
continue to shape NEET risk beyond individual education and household characteristics.

Taken together, the combined evidence from Table 2 and Figures 1-2 points to three
core empirical messages about youth disconnection in Tiirkiye in 2022, each of which carries
distinct implications for how NEET should be interpreted and what kinds of policy levers are
likely to be effective. First, NEET status is characterized by a large and persistent gender gap
that survives extensive controls for human capital, demographics, household structure, and
NUTS-1 region fixed effects. The fact that the female—male difference remains sizeable in the
fully specified model implies that Tiirkiye’s NEET disadvantage for women cannot be reduced
to compositional differences in observable characteristics such as education or regional
residence. Instead, the persistence of the gap is consistent with a structural interpretation in
which women face systematically tighter constraints on labor-market participation and training
access, constraints that operate through norms, the organization of unpaid work, and the
availability of “acceptable” jobs. Importantly, Figure 2 reinforces this point visually by showing
that women’s predicted NEET probabilities exceed men’s across the entire education
distribution. That pattern suggests that the gender gap is not confined to the lowest-skilled
segment; it also extends into tertiary-educated groups, where one would otherwise expect
education to translate more reliably into labor-market attachment. In substantive terms, this
means that even if educational attainment rises, aggregate NEET outcomes will remain high
unless the institutional and labor-market conditions mediate women’s transitions, such as
childcare availability, flexible but protected work, safe transport, and the availability of formal
entry-level jobs, also improve. In this sense, the results are consistent with the broader framing
in the paper’s introduction and comparative context: Tiirkiye’s NEET problem is not simply a
youth unemployment issue but a gendered disengagement challenge in which inactivity
pathways play a central role.
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Second, education is strongly protective overall, yet the education—NEET relationship
is shaped by transition dynamics in ways that caution against a purely linear “more schooling
always and everywhere reduces NEET” narrative. The regression estimates show large
probability reductions associated with higher completed education relative to the base category,
indicating that human capital accumulation remains one of the most consequential correlates of
NEET status. However, Figure 2 suggests that predicted NEET risk does not decline smoothly
at every step of the education ladder. Instead, the profile is consistent with non-monotonicity at
intermediate schooling levels, an empirical pattern that aligns with the idea that NEET status is
partly a function of where individuals sit in the school-to-work transition process. Intermediate
levels of schooling may coincide with a phase where young people have exited education but
have not yet secured stable employment, making them especially exposed to matching frictions,
limited work experience, or constrained local opportunities. This is particularly plausible in a
context where entry-level formal jobs are scarce, where vocational and general tracks differ in
their signaling value and labor-market relevance, and where transitions may depend heavily on
local employer networks. The key implication is that policies focused only on raising
attainment, while important, are not sufficient unless they are complemented by measures that
improve the transition architecture, career guidance, work-based learning, employer
engagement, and credible pathways from schooling into formal employment. Moreover,
because Figure 2 shows that women remain at higher predicted NEET risk even at higher
education levels, improving transitions is also inseparable from addressing gendered constraints
that limit the conversion of education into employment for women.

Third, household formation variables, marriage, and the presence of a child under age
six, emerge as central correlates that operate in sharply different ways for women and men, as
documented in Table 3 and Table 4. This gender asymmetry is more than a technical detail; it
provides direct evidence that the mechanisms behind NEET status differ by gender and that
pooling women and men can conceal fundamentally different pathways into disconnection.
Among women, marriage and young-child presence are associated with substantially higher
NEET probabilities, consistent with a care-constraint channel in which unpaid domestic and
childcare responsibilities reduce the feasibility of job search, training participation, and
sustained employment, thereby pushing women toward inactivity within the NEET category.
Among men, by contrast, the associations are weaker and often opposite in sign, consistent with
a breadwinner-oriented pattern in which household formation correlates with stronger labor-
market attachment. This asymmetry helps explain why the overall NEET problem in Tiirkiye
is so strongly gendered and why conventional labor-market interventions targeted at
unemployed youth will not necessarily reach the larger inactivity-driven component among
women. It also reinforces the paper’s policy logic: reducing NEET among women requires
interventions that relax participation constraints, especially childcare and care support,
alongside improvements in job availability and job quality.

A final cross-cutting message concerns geography. Figure 1 documents pronounced
regional dispersion in NEET prevalence, and the regression results indicate that substantial
geographic heterogeneity persists even after conditioning on education, demographics, and
household characteristics. This persistence suggests that place-based opportunity structures,
local labor demand, sectoral composition, the density of formal employment, and the
accessibility of education and training services remain salient determinants of NEET risk rather
than mere reflections of population composition. The coexistence of strong regional differences
with the household and gender patterns highlighted above implies that spatial inequality and
gendered constraints likely interact in regions where formal jobs are scarce and services are
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thin, the effective opportunity set, particularly for young women, may be even narrower, raising
the likelihood of inactivity. In sum, the combined evidence supports an interpretation of NEET
in Tirkiye as a multi-layered outcome produced by the interaction of (i) persistent gender
disparities in participation, (i1) education-linked differences in transition vulnerability, and (iii)
place-based inequality in opportunities and services. This integrated reading aligns with the
comparative benchmarks discussed earlier and provides a coherent empirical foundation for the
discussion section’s emphasis on gender-responsive and regionally targeted policy packages
that link transition support and activation to childcare provision and quality job creation.

Table 3
Determinants of NEET Status, Logit Model Estimates (Women)

Variable Coefficient Marginal Effect
(Std. Error) (Std. Error)
age 1.3490%** 0.2387***
(0.0299) (0.0051)
age2 -0.0281*** -0.0050%**
(0.0007) (0.0001)
primary school 0.1397 0.0243
(0.1114) (0.0193)
middle school -1.5890*** -0.3010%**
(0.0629) (0.0113)
high school -1.3868%** -0.2634%**
(0.0643) (0.0115)
vocational high school -1.3606%** -0.2585%
(0.0662) (0.0118)
vocational collage -1.6848%+* -0.3183%**
(0.0668) (0.0118)
university -1.8813%*** -0.3528%**
(0.0662) (0.0116)
master's and PhD -2.2301%** -0.4099%***
(0.1133) (0.0183)
married 1.1650*** 0.2062%**
(0.0306) (0.0052)
western marmara 0.2788*** 0.0493***
(0.0584) (0.0103)
aegean 0.4043#** 0.0715%**
(0.0472) (0.0083)
eastern marmara 0.3058*%** 0.054 1 ***
(0.0487) (0.0086)
western anatolia 0.4216%** 0.0746%**
(0.0470) (0.0083)
mediterranean 0.5463*** 0.0967***
(0.0465) (0.0082)
central anatolia 0.7115%%** 0.1259%**
(0.0510) (0.0090)
western black sea 0.4537*%* 0.0803***
(0.0520) (0.0092)
eastern black sea 0.3596%** 0.0636***
(0.0613) (0.0108)
northeastern anatolia 0.5771%%* 0.10271%**
(0.0519) (0.0092)
centraleastern anatolia 0.7991*** 0.1414%**
(0.0501) (0.0088)
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southeastern anatolia 0.8297*%** 0.1468***
(0.0466) (0.0082)
HH has at least one child (<6) 0.42]15%** 0.0746%**
(0.0278) (0.0049)
HH size 0.0697*** 0.0123***
(0.0073) (0.0013)
Constant -15.8974***
(0.3357)
Observations 62413
Significance levels *, ** and *** denote .10, .05, .01 respectively.
Note. Created by the author using STATA 19 statistical software.
Table 4
Determinants of NEET Status, Logit Model Estimates (Men)
Variable Coefficient Marginal Effect
(Std. Error) (Std. Error)
age 0.9801 *** 0.1230%**
(0.0381) (0.0048)
age?2 -0.0209%*** -0.0026%**
(0.0009) (0.0001)
primary school -0.8568*** -0.1845%**
(0.0952) (0.0195)
middle school -1.9608*** -0.3461%**
(0.0610) (0.0132)
high school -1.5433%%* -0.2966***
(0.0615) (0.0133)
vocational high school -1.5823%* -0.3018%**
(0.0626) (0.0134)
vocational collage -1.6459%** -0.3101***
(0.0685) (0.0137)
university -1.3348%*** -0.2667***
(0.0662) (0.0139)
master's and PhD -1.6006*** -0.3042%*%*
(0.1287) (0.0198)
married -0.714 1 %** -0.0896%**
(0.0482) (0.0060)
western marmara 0.1115 0.0140
(0.0745) (0.0093)
aegean 0.4236%** 0.0532%**
(0.0581) (0.0073)
eastern marmara 0.2248*** 0.0282%**
(0.0612) (0.0077)
western anatolia 0.1022%* 0.0128*
(0.0618) (0.0078)
mediterranean 0.4736*** 0.0594***
(0.0580) (0.0073)
central anatolia 0.3723*%** 0.0467***
(0.0644) (0.0081)
western black sea 0.3123%** 0.0392%**
(0.0650) (0.0081)
eastern black sea 0.6055%** 0.0760%**
(0.0721) (0.0090)
northeastern anatolia 0.5213*%** 0.0654***
(0.0629) (0.0079)
centraleastern anatolia 0.8262%** 0.1037%**
(0.0596) (0.0075)
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southeastern anatolia 0.7489*** 0.0940%**

(0.0571) (0.0072)
HH has at least one child (<6) -0.1360*** -0.0171***
(0.0424) (0.0053)
HH size 0.0654%** 0.0082%**
(0.0076) (0.0010)
Constant -11.6845%**
(0.4194)
Observations 61421

Significance levels *, ** and *** denote .10, .05, .01 respectively.
Note. Created by the author using STATA 19 statistical software.

Discussion and Policy Implications

The empirical results portray NEET status in Tiirkiye as a multidimensional form of
youth exclusion shaped jointly by individual endowments, household constraints, and spatially
differentiated opportunity structures. Three findings are particularly salient. First, a large gender
gap persists even after conditioning on education, age, marital status, household size, the
presence of young children, and region fixed effects. This indicates that the observed female
disadvantage is not simply compositional; instead, it is consistent with gendered constraints and
norms that limit women’s participation in paid work and training. Second, household formation
variables operate in strongly asymmetric ways by gender: marriage and the presence of a child
under age six are associated with higher NEET probabilities among women but lower or near-
zero associations among men. This pattern is consistent with specialization within households
and unequal distribution of unpaid care, which in turn translates into labor market detachment
for women rather than unemployment in the narrow sense. Third, substantial regional
heterogeneity remains even after extensive controls, implying that local labor demand
conditions, sectoral structures, and the availability or quality of education and training
opportunities meaningfully shape NEET risk. Together, these findings suggest that NEET in
Tiirkiye is not reducible to a single “youth unemployment” problem; it reflects a combination
of demand-side constraints, uneven human capital accumulation and utilization, and gendered
barriers to sustained attachment to the labor market and training systems.

A central implication of the results is that policy packages focused narrowly on job-
search assistance, while potentially useful for unemployed NEET, will have limited reach for
the segment of NEET youth whose disengagement is driven by inactivity. The gender-stratified
estimates provide strong evidence that women’s NEET status is closely linked to household
roles and care responsibilities, particularly in households with young children (Danner et al.,
2021). In such settings, activation policies that assume immediate job readiness may fail
because the binding constraints are time availability, caregiving, mobility, and the ability to
access reliable, affordable childcare. Accordingly, policies aimed at reducing inactivity NEET
among young women should place childcare and early-childhood services at the center rather
than at the periphery (Ilkkaracan et al., 2021). Expansion of affordable childcare, especially for
children under age three, where care needs are most intensive, can directly relax constraints that
prevent job search, training participation, and sustained employment (Ekiz Gokmen, 2022;
Gultekin et al., 2025). Importantly, childcare expansion is most effective when paired with
working conditions that make labor market re-entry feasible, including predictable schedules,
part-time options with social protection, and access to formal employment rather than informal
or unstable work arrangements that may not justify the fixed costs of childcare and commuting.

The divergence in the association of marriage with NEET status across genders also has

Rolicz relevance. The estimates are consistent with marriage being correlated with higher
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female NEET probability and lower male NEET probability, which aligns with household
specialization and traditional gender roles. In this setting, interventions that only improve
employability without addressing intra-household allocation of time and expectations may
produce limited gains. Gender-responsive activation should therefore include components that
reduce “secondary earner penalties” and increase incentives for female employment, such as
subsidies for childcare and commuting, targeted training stipends, and formal employment
incentives designed to offset the opportunity cost of market work relative to home production
(Ernst et al., 2025). Parallel efforts to encourage more equal sharing of care responsibilities,
through public awareness, employer practices, and potentially parental leave designs that do
not reinforce gender specialization, can complement labor-market tools (Kang & Youn, 2024).
While these measures extend beyond conventional labor policy, the results underscore that
NEET status for young women is often rooted in the organization of care and household
responsibilities rather than in job-search intensity alone (Odoardi et al., 2023).

The education gradient is strong in the pooled model, but the predicted probabilities by
education reveal a more nuanced pattern than a simple monotonic decline in NEET risk with
schooling. Very low education is associated with extremely high NEET probabilities, consistent
with cumulative disadvantage, early school leaving, and weak attachment to the formal labor
market. This group calls for preventative strategies: reducing early school leaving,
strengthening second-chance education, and providing modular, stackable training that can
generate labor market value quickly. However, the predicted profiles also suggest that some
intermediate education levels coincide with elevated NEET probabilities, consistent with
frictions in the school-to-work transition. This implies that policies should not only raise
attainment but also improve the transition architecture: high-quality vocational guidance,
structured work-based learning, employer engagement in curriculum design, and placement
services that actively broker entry into formal jobs (Kebede et al, 2024; Farran & Nunez, 2025).
In practice, this points toward strengthening apprenticeships and dual-training style
mechanisms, but with careful attention to quality and to avoiding the channeling of young
women into low-wage, low-mobility occupations. Good transition systems do not simply place
youths into any job; they should facilitate matches that build skills and generate progression
paths.

A particularly important and policy-relevant implication is that the gender gap persists
across all education levels, including among tertiary-educated groups. Persistent NEET risk
among highly educated women indicates that raising education alone is insufficient if labor
demand does not translate credentials into stable employment or if workplaces fail to
accommodate constraints that disproportionately affect women (Lu & Li, 2025). This finding
supports policies that improve school-to-work matching and early-career job quality:
strengthened career services in universities and vocational colleges, expanded internship
pipelines with enforceable standards, employer partnerships that provide credible pathways
from study to formal employment, and active monitoring of discriminatory hiring or workplace
practices. It also highlights the importance of labor market institutions that raise the returns to
formal employment for young women, such as enforcement of equal treatment, expansion of
formal-sector opportunities, and social protection arrangements that make part-time or flexible
employment compatible with long-term earnings and career progression.

The regional stratification documented in the descriptive evidence and reinforced by the
regression results implies that national one-size-fits-all policies are unlikely to be efficient. The
magnitude and ordering of the NUTS-1 region coefficients in Tables 2-4 provide a direct
empirical basis for regional differentiation, consistent with broader evidence on the role of
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territorial opportunity structures in shaping youth labor market outcomes (Cefalo & Scandurra,
2021; Lindblad et al., 2025). The two highest-burden regions, Central Eastern Anatolia and
Southeastern Anatolia, exhibit the largest positive marginal effects relative to Istanbul and share
structural characteristics: below-average formal employment density, high informality rates,
weaker transport and childcare infrastructure, and, in the case of Southeastern Anatolia,
particularly high female NEET shares. In these regions, the binding constraint is not principally
a skills deficit but rather a shortage of formal entry-level jobs and a near-absence of care
infrastructure; accordingly, the policy priority is demand-side: time-limited wage subsidies
contingent on formal registration and retention, employer incentives to create apprenticeships
and entry-level positions, and co-investment in local childcare and transport facilities that lower
the fixed cost of participating in the labor market. Regions with intermediate coefficients,
including the Mediterranean, Central Anatolia, and the two Black Sea regions, typically
combine moderate formal job scarcity with stronger educational enrolment; here, transition-
support measures take precedence: career guidance, structured work-based learning, employer
engagement in curriculum design, and placement services that broker entry into formal
employment. Finally, regions with relatively lower NEET margins, Western Anatolia, Eastern
Marmara, and Western Marmara, may benefit most from targeted refinements to existing active
labor market program, focusing on job-search quality, credential recognition, and reducing
barriers for young women specifically. Effective place-based policy ultimately requires
coordination across agencies. Training ministries, employment services, municipalities, and
employers need to operate within a shared regional strategy rather than in parallel silos, with
outcomes monitored separately by gender and region to track whether gaps are actually
narrowing.

Across all these policy domains, the results also suggest that evaluation and targeting
matter. Because NEET is heterogeneous, mixing unemployed jobseekers and inactive youths,
interventions should be tailored to the underlying constraint. A practical approach is to segment
NEET youth into groups using the same microdata logic as the paper: inactive NEET (often
care-constrained), unemployed NEET (job-search active), and potentially “discouraged” or
“long-term detached” subgroups where mental health, discouragement, or low perceived
returns might be binding. The gender-specific estimates in the study provide a clear basis for
such segmentation: women with young children and married women represent high-priority
groups for childcare-centered activation; men in high-NEET regions may benefit more from
demand-side and matching interventions; and low-educated youths require early interventions
that prevent prolonged detachment. In addition, the strong regional variation implies that
targeting should combine individual eligibility with geographic prioritization, especially where
local labor markets are structurally weak.

Finally, the empirical findings should be interpreted with appropriate caution. The
analysis is cross-sectional and therefore describes conditional associations rather than causal
effects; marriage and fertility decisions are likely jointly determined with labor market
attachment, and some household variables may capture both constraints and preferences.
Nevertheless, the systematic patterns, especially the gender asymmetries in the correlates of
NEET and the persistence of regional differences after controls, provide credible guidance for
policy design. The evidence supports a policy agenda that shifts from a narrow unemployment-
centered approach toward an integrated strategy combining childcare and care infrastructure,
gender-responsive activation, improved transition systems from education to work, and
regionally tailored demand-side measures that increase the availability of formal entry-level
jobs.
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Conclusion

Using nationally representative HLFS 2022 microdata, this paper provides an updated
empirical account of the magnitude and correlates of youth NEET status in Tiirkiye and
highlights that NEET is best understood as a layered form of disengagement rather than a simple
proxy for youth unemployment. The results show that NEET risk is structured simultaneously
by spatial opportunity gaps and by gendered pathways into inactivity. Regional stratification is
pronounced in the descriptive evidence and remains meaningful even after conditioning on a
rich set of individual and household characteristics, underscoring that place-based factors, local
labor demand, institutional capacity, and access to education and training, shape the probability
of youth disengagement beyond personal endowments. At the same time, the analysis
documents a large and persistent gender gap that survives controls for age, education, marital
status, household composition, and region fixed effects, indicating that women’s higher NEET
probabilities are not reducible to observable compositional differences.

Education emerges as a powerful protective correlate, with higher educational
attainment associated with substantially lower NEET probabilities, yet the education gradient
does not eliminate gender disparities. Predicted probability patterns by education indicate that
women face elevated NEET risks at every schooling level, including among tertiary-educated
groups, suggesting that improvements in educational attainment alone are insufficient if school-
to-work transitions remain weak and if labor markets do not convert credentials into stable,
formal employment for young women. Moreover, the gender-stratified estimates highlight the
importance of household formation and care constraints: marriage and the presence of a child
under age six are associated with higher NEET probabilities among women but not among men,
pointing to the central role of unpaid care responsibilities and gendered norms in shaping labor
market detachment. In this sense, Tiirkiye’s NEET challenge reflects the intersection of human
capital formation, labor demand conditions, and household-level constraints that operate
differently for women and men.

These findings imply that effective policy responses must move beyond generic
employability interventions toward an integrated strategy that differentiates between NEET
subgroups and targets the binding constraints they face. Regionally, the persistence of large
differences suggests the need for geographically tailored packages that link skills development
to local job creation and employer engagement, rather than expanding training supply in
isolation from demand. For young women, particularly those in households with young
children, the results support gender-responsive activation centered on childcare availability and
affordability, flexible and protected work arrangements, and measures that reduce mobility and
safety barriers that limit access to jobs and training. The persistence of elevated NEET
probabilities among highly educated women further emphasizes the importance of improving
matching and early-career job quality through stronger career guidance, work-based learning
pipelines, and credible pathways into formal entry-level employment.

The paper’s contribution is therefore twofold. Substantively, it clarifies that NEET in
Tiirkiye is shaped by a combination of spatial inequality and gendered inactivity mechanisms,
and that these dimensions remain central even after controlling for education and demographics.
Empirically, it provides evidence in both coefficient and probability terms, allowing the
magnitude of associations to be interpreted as meaningful changes in predicted NEET risk.
While the analysis is cross-sectional and thus does not identify causal effects, particularly for
variables intertwined with household decisions such as marriage and child presence, the
patterns are sufficiently systematic to guide policy prioritization. Overall, reducing NEET in
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Tiirkiye will likely require coordinated policies that jointly expand opportunity in lagging
regions, strengthen education-to-work transitions, and remove structural barriers that keep
young women outside employment and training, with childcare and the quality of entry-level
jobs occupying a central role in any credible strategy.

Three directions stand out for future research. First, on causal identification, the
conditional correlations documented here establish a credible descriptive foundation, but
moving to causal estimates requires either longitudinal panel data that track individuals across
NEET transitions or quasi-experimental designs that exploit policy variation. For example,
geographic or cohort-based rollouts of childcare subsidies, regional employment incentive
schemes, or compulsory schooling reforms can be the sources of exogenous variation in the key
household and education variables. Second, on NEET heterogeneity, subsequent studies could
apply latent class or finite mixture models to disaggregate the NEET population into subgroups
such as care-constrained inactive youth, discouraged workers, and those in short-term
transitional spells, and examine whether the correlates identified in the present analysis differ
across these groups, thereby enabling more precisely targeted policy segmentation. Third, on
dynamic analysis, panel data tracking individuals over multiple years would allow examination
of NEET duration, and the long-run scarring effects of disconnection on earnings and
employment quality. These are dimensions that are central to the long-run case for early
intervention but simply cannot be addressed with cross-sectional survey microdata.
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Appendix
Appendix 1: Robustness Check: Probit Specification

The baseline logit models are re-estimated using a probit link function as a check on the
sensitivity of the results to the choice of binary outcome model. Average marginal effects from
the probit are reported alongside the logit AMEs in Table A for the overall sample, women-
only and men-only sub-samples respectively. The two sets of estimates are virtually identical
in sign and magnitude across all covariates. The education gradient, the gender gap in the pooled
model, the asymmetric associations of marriage and child-under-six presence across genders,
and the ordering of the regional fixed effects are all fully preserved under the probit
specification. These results confirm that the findings reported in the main text are not an artifact
of the logistic functional form assumption.
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Table A

Average Marginal Effects (AMEs) — Obtained from Probit Model Results

Variable Overall Women Men
(Std. Error) (Std. Error) (Std. Error)
gender 0.1697***
(0.0023)
age 0.1983*** 0.2365%** 0.1239%**
(0.0034) (0.0050) (0.0050)
age?2 -0.0042%** -0.0049%** -0.0026%**
(0.0001) (0.0001) (0.0001)
primary school -0.0726*** 0.0286 -0.1816%**
(0.0130) (0.0179) (0.0192)
middle school -0.3237*** -0.2798%*** -0.3462%**
(0.0082) (0.0104) (0.0129)
high school -0.2794*** -0.2375%** -0.2958%**
(0.0082) (0.0106) (0.0131)
vocational high school -0.2783%#* -0.2318*** -0.3022%**
(0.0083) (0.0011) (0.0132)
vocational collage -0.3168%** -0.2944%** -0.3127%**
(0.0085) (0.0110) (0.0136)
university -0.3225%** -0.3303*** -0.2704***
(0.0084) (0.0108) (0.0137)
master's and PhD -0.3917*** -0.3864*** -0.3070%**
(0.0127) (0.0175) (0.0195)
married 0.1039%** 0.2117%** -0.0855%**
(0.0037) (0.0052) (0.0057)
western marmara 0.0325%** 0.0501*** 0.0134
(0.0070) (0.0103) (0.0090)
aegean 0.0639%** 0.0720%** 0.0507***
(0.0057) (0.0083) (0.0071)
eastern marmara 0.0412%** 0.0546*** 0.0261***
(0.0059) (0.0086) (0.0074)
western anatolia 0.0430%** 0.0747%** 0.0116
(0.0058) (0.0083) (0.0074)
mediterranean 0.0782%%** 0.0969%** 0.0562%**
(0.0057) (0.0082) (0.0071)
central anatolia 0.0856*** 0.1258*** 0.0436%**
(0.0061) (0.0090) (0.0078)
western black sea 0.0592*** 0.0796*** 0.0363***
(0.0063) (0.0092) (0.0079)
eastern black sea 0.0709%*** 0.0619%** 0.0716***
(0.0074) (0.0108) (0.0089)
northeastern anatolia 0.0824*** 0.1013%** 0.0627***
(0.0062) (0.0091) (0.0078)
centraleastern anatolia 0.1216*** 0.1402%** 0.1009%**
(0.0061) (0.0088) (0.0074)
southeastern anatolia 0.1176*** 0.1487*** 0.0925%**
(0.0057) (0.0082) (0.0070)
HH has at least one 0.0458*** 0.0741%** -0.0167%**
child (<6) (0.0035) (0.0050) (0.0051)
HH size 0.0092%%** 0.0122%%** 0.0087***
(0.0008) (0.0013) (0.0009)
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Oz

Giris: Bu c¢alisma, zorunlu TSRS/IFRS S standartlarinin BIST ve AB sirketlerinin iklim
sOylemleri iizerindeki etkisini incelemektedir. Diizenlemelerin, kurumsal anlatilar1 finansal
maddilik odakli, kanit temelli teknik bilgiye doniistiiriip doniistiirmedigi, standartlarin kurumsal
sOylemi disipline edip etmedigini ve sdylemdeki '"niyet-eylem" boslugunu kapatip
kapatmadigin1 boylamsal ve kiiresel karsilastirmali bir metodolojiyle ampirik olarak ortaya
koymas1 agisindan 6zgiin bir deger tasimaktadir.

Yontem: Tirkiye ve AB'den 24 imalat sirketinin 2022-2024 donemi Entegre Raporlari
izerinde boylamsal ve karsilastirmali bir icerik analizi yiriitiilmistiir. Calisma, MAXQDA
yazilimini kullanarak metinleri TSRS/IFRS S 2 siitunlarina gore kodlamistir. Anlat1 kalitesini
dlemek igin "Tklim Eylemi Yonelimi", "Yesil Aklama Riski" ve "Dilsel Ton" dahil olmak iizere
belirli sdylemsel degiskenler incelenmistir. Orneklemler ve donemler arasindaki istatistiksel
farklar Mann-Whitney U ve Kruskal-Wallis testleri araciligiyla analiz edilmistir.

Sonuclar ya da Bulgular: Bulgular, Tiirk sirketlerinin 2024 yilinda raporlama hacmini 6nemli
Olciide artirmasima (aktif uyum) ragmen, somut "etki" verilerinden ziyade agirlikli olarak
"gelecek odakli taahhiitlere" ve "muglak ifadelere" dayandigini ortaya koymaktadir. Ayrica,
Tiirk raporlari, AB ornekleminin dengeli, kanit temelli tonuna kiyasla asir1 iyimser bir ton
sergilemistir.

Tartisma ya da Yapilan Cikarimlar: Calisma, zorunlu standartlarin Tiirkiye'de 'agir1 sinyal
vermeyi' ve sembolik uyumu tetikledigi, 'niyet-eylem' boslugunu hemen kapatmadan raporlama
hacimlerini artirdigt sonucuna varmaktadir. Sonug¢ olarak, 'taahhiitlerdeki' artis somut 'etki’'
verileriyle eslesmemistir. Ayrica, yonetisim yapilar1 kiiresel izomorfizm sergilerken, Tiirk ve
AB orneklemleri arasinda dilsel ton ve operasyonel derinlik agisindan 6nemli ayrigmalar devam
etmektedir.
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Introduction

In recent years, the deepening of environmental crises such as global warming, climate
change, and the depletion of natural resources has made the concept of sustainability a strategic
priority in the business world. Stakeholders demand that businesses disclose not only their
financial results but also their environmental, social, and governance (ESG) performance
transparently has triggered a fundamental transformation in the corporate reporting ecosystem
(Albitar et al., 2020). The inadequacy of traditional financial reporting in reflecting a business's
value-creation process and long-term risks has increased the need for reporting non-financial
information (Bernardi & Stark, 2018; Ozdemir, 2024). In this context, sustainability reporting
has become a critical tool for companies to maintain their legitimacy and establish a trust-based
relationship with their stakeholders (Rabaya & Saleh, 2022). However, as Ali et al. (2025)
argue, while these disclosures aim to reduce information asymmetry, they also carry the risk of
being used opportunistically by managers to mask unethical practices or earnings management,
thereby complicating the trust dynamic.

Furthermore, the fact that sustainability reporting proceeded for a long time on a
voluntary and non-standardized basis has brought about various credibility issues. Practices
referred to in the literature as "greenwashing"—defined as the effort by businesses to create
misleading or exaggerated positive impressions about their environmental performance—
became widespread during this period (Tepeli & Biiklii, 2025; Yu et al., 2020). Research shows
that firms often resort to impression management tactics by using vague and optimistic
language that emphasizes "commitment" rather than concrete performance data (Anil et al.,
2025; Ozsozgun Caliskan, Esen & Barkemeyer, 2021). Narrative sections, such as CEO letters,
are particularly criticized as texts that managers use to strategically shape the corporate image
but carry the risk of being "cheap talk" (Treepongkaruna et al., 2024; Al Amosh, 2025).

To address this information asymmetry and ensure comparability, international
regulators have accelerated the transition to mandatory reporting standards. While the IFRS S1
and S2 standards published by the International Sustainability Standards Board (ISSB) aim to
create a global baseline, the Public Oversight, Accounting and Auditing Standards Authority
(KGK) in Tiirkiye published the Turkish Sustainability Reporting Standards (TSRS 1 and TSRS
2) in alignment with these standards, initiating the mandatory reporting period for certain
entities as of January 1, 2024 (Ozdemir, 2024). Regulatory pressures and mandatory reporting
are expected to affect not only the amount of information disclosed by firms but also the tone
and content of the language they use (Albitar et al., 2020; Fang et al., 2025). Developed as a
response to this credibility crisis, the TSRS 2 standard structurally diverges from frameworks
like GRI that adopt a "double materiality" approach; instead, it centers on an investor-oriented
"financial materiality" philosophy that directly links sustainability risks to cash flows and
corporate value. This paradigmatic shift aims to theoretically minimize greenwashing risk by
transforming the corporate narrative from "storytelling" into an "evidence-based" structure
connected to financial statements.

This study aims to analyze the impact of the transition from voluntary reporting to a
TSRS 2-oriented mandatory reporting regime on firms' sustainability discourse in Tiirkiye.
Within the framework of legitimacy and signaling theories, the research comparatively
examines the strategic structure of corporate disclosures, the focus on climate action, potential
greenwashing risks, and tonal/linguistic changes in reporting language. In current literature,
debates continue regarding whether mandatory regulations reduce greenwashing (Todaro &
Torelli, 2024). This longitudinal analysis, conducted through BIST companies and a global
sample, aims to contribute to the relevant literature by revealing the extent to which legal
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regulations discipline companies' sustainability narratives and whether the gap between
"discourse" and "action" is closing. Due to integrated reporting being the practice showing the
highest alignment with the financial materiality principle brought by TSRS 2 and establishing
the connectivity between financial data and ESG performance, this study includes only firms
that publish integrated reports. Based on this motivation, the study hypothesizes that the
transition to mandatory sustainability reporting standards will make corporate climate discourse
more action-oriented and concurrently reduce the discursive divergence between local and
global reporting practices.

Conceptual Framework

The corporate reporting ecosystem is evolving from the presentation of purely financial
data toward a holistic structure encompassing ESG performance, in line with the increasing
information demands of stakeholders and changing market dynamics (Ozdemir, 2024; Rossi &
Candio, 2023). The inadequacy of traditional financial reporting in reflecting value-creation
processes and long-term risks has made the reporting of non-financial information a critical
necessity. However, this process, which was long conducted on a voluntary basis through
various frameworks (e.g., GRI, SASB, TCFD), led to inconsistencies between reports and
weakened comparability for investors (Fianko et al., 2025). To address this fragmented
structure and establish a global baseline, the IFRS S1 and IFRS S2 standards developed by the
ISSB initiated a new era aimed at integrating sustainability disclosures with financial statements
(Fianko et al., 2025). In Tiirkiye, the KGK published TSRS 1 (General Requirements) and
TSRS 2 (Climate-related Disclosures) to ensure full alignment with these international norms,
launching the mandatory reporting and assurance process as of January 1, 2024, for entities
meeting specific criteria (Basar & Selimoglu, 2025; Ozcelik, 2025). This section details the
legal and conceptual infrastructure forming the basis of the research.

Theoretical Background: Institutional and Signaling Theories

This study is grounded in two complementary theoretical perspectives: Institutional
Theory and Signaling Theory. Institutional theory posits that organizational behaviors and
reporting practices are profoundly shaped by external institutional pressures, leading to
coercive, mimetic, or normative isomorphism (DiMaggio & Powell, 1983). In the context of
this study, the mandatory implementation of TSRS 2 and IFRS S2 represents a coercive
institutional pressure. Firms are compelled to adapt their reporting narratives to comply with
these global standards and maintain their social legitimacy.

Concurrently, Signaling Theory (Spence, 1973) provides a framework for understanding
how firms communicate their unobservable quality to stakeholders in an environment
characterized by information asymmetry. High-performing firms use sustainability disclosures
as positive signals to differentiate themselves from competitors. However, during transitional
regulatory periods, these signals can be manipulated for impression management. Firms may
adopt an overly optimistic or vague tone—signaling commitment rather than actual impact—
which increases the risk of greenwashing (Tepeli & Biiklii, 2025; Li et al., 2025). The interplay
of these two theories explains why firms might show structural isomorphism (institutional
compliance) while simultaneously using strategic rhetoric (signaling) to manage stakeholder
impressions.

Structure of TSRS 2 (Climate-related Disclosures) Standards

TSRS 2 Climate-related Disclosures, prepared by the KGK in full compliance with ISSB
standards to ensure international validity, is a technical framework requiring entities to integrate
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climate-related risks and opportunities into their financial reporting processes (Basar &
Selimoglu, 2025). This regulation, which entered into force on January 1, 2024, became
mandatory for entities exceeding certain size thresholds (total assets of 500 million TL, annual
net sales revenue of 1 billion TL, and 250 employees) (KGK, 2024). The standard is built upon
TCFD recommendations and structures reporting around four core pillars: Governance,
Strategy, Risk Management, and Metrics and Targets (Fianko et al., 2025; KGK TSRS 2, 2023).

1.Governance: This pillar covers the governance processes, controls, and procedures
used by the entity to monitor and manage climate-related risks and opportunities (KGK, TSRS
2, 2023). The standard requires disclosure of the competencies, job descriptions, and briefing
processes of the body or individuals responsible for overseeing climate risks. Current research
on BIST companies shows that while the level of compliance under this heading is higher than
others, disclosures regarding the development of managers climate competencies remain
limited (Kaldirim & Kaldirim, 2025; Ozcan & Akbas, 2025).

2.Strategy: Demonstrating the entity's resilience to climate change, this section requires
disclosure of the impacts of short, medium, and long-term "physical risks" and "transition risks"
(KGK TSRS 2, 2023). Beyond merely identifying risks, entities are expected to report the
current and projected financial effects of these risks on cash flows, access to finance, and cost
of capital using scenario analyses (Ozcan & Akbas, 2025; KGK TSRS 2, 2023). However, even
in carbon-intensive sectors like electricity and construction, it has been observed that entities
have not yet reached full readiness regarding financial impact modeling and scenario analyses
(Ozcan & Akbas, 2025).

3.Risk Management: This component focuses on the processes for identifying,
assessing, and prioritizing climate-related risks. A critical point is disclosing whether these
processes are integrated into the entity's overall enterprise risk management system (KGK
TSRS 2, 2023; Ozgelik, 2025). The objective is to demonstrate that climate risks are not treated
as an isolated issue but within the entity's main risk profile.

4 Metrics and Targets: Quantitative data used by the entity to measure climate
performance is included in this pillar. TSRS 2 mandates the disclosure of absolute gross
greenhouse gas emissions across "Scope 1" (direct), "Scope 2" (indirect from purchased
energy), and "Scope 3" (other indirect in the value chain) (KGK TSRS 2, 2023). Calculating
Scope 3 emissions stands out as the area where entities face the most difficulty and data gaps,
as it relies on supply chain data (Ozcan & Akbas, 2025). Furthermore, the standard requires
reporting sector-specific metrics, such as the clinker ratio for the construction sector or carbon
intensity for the energy sector (KGK TSRS 2, 2023).

The core philosophy of TSRS 2 diverges from frameworks like GRI that adopt a "double
materiality" approach covering both financial and impact dimensions (Fianko et al., 2025),
instead relying on the investor-oriented "financial materiality" principle (Basar & Selimoglu,
2025; KGK TSRS 1, 2023). Rather than focusing on an entity's impact on the environment, the
standard centers on the effects of climate change on the entity's financial position, such as cash
flows, asset values, and borrowing costs (KGK, TSRS 1, 2023).

In this context, information is considered "material" if its omission or misstatement
could reasonably be expected to influence the decisions of investors in providing resources to
the entity (Ozdemir, 2024; KGK TSRS 1, 2023). This approach aims to transform sustainability
reporting from a public relations activity into an investor-oriented, auditable information set
linked to financial statements (Ozgelik, 2025; Tepeli & Biiklii, 2025). Indeed, recent evidence
supports this investor-focused shift, as Anwar et al. (2025) demonstrate that in regulated
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reporting environments, financial analysts are highly sensitive to disclosure tone, where overly
optimistic or vague environmental disclosures can lead to increased forecast dispersion and
lower accuracy. However, de Villiers et al. (2024) argue that this financial capture of
sustainability reporting prioritizes investor needs, potentially sidelining broader social and
environmental impacts. Similarly, Carungu et al. (2025) emphasize that the ISSB's influence is
shifting the global discourse from 'double materiality' to a narrower single materiality focus.
Abhayawansa and Adams (2022) further critique this investor-centric perspective, suggesting
that it may fail to adequately capture long-term sustainable development risks such as
pandemics and climate change. Nonetheless, as Grewal and Serafeim (2020) note, mandatory
disclosure regulations remain a primary mechanism to force firms to measure and manage these
sustainability outcomes, even if the transition poses challenges.

The transition from voluntary to mandatory reporting is a process that fundamentally
alters the nature and content of corporate disclosures. This section establishes the research
hypotheses by examining the potential of regulatory standards to mitigate information
asymmetry and how firms utilize sustainability narratives as strategic tools.

There is strong evidence in the literature that mandatory reporting regimes reduce
information asymmetry. Studies on the mandatory implementation of Integrated Reporting (IR)
in South Africa have shown that this transition reduces analyst forecast errors and that ESG
disclosures are used more effectively in predicting financial performance. Mandatory standards
discipline corporate discourse by compelling firms to shift from symbolic disclosures—where
they only share "good news"—to the sharing of concrete and auditable data. However, the
literature also discusses the risk that firms may lean more toward greenwashing to appear
"compliant" if environmental regulations increase financing constraints.

Albitar et al. (2020) investigated the role of corporate governance mechanisms in the
impact of ESG disclosures on firm performance for FTSE 350 companies. The findings
indicated a positive relationship between ESG disclosures and firm performance, which
strengthened further after the transition to integrated reporting. Kili¢ and Kuzey (2018)
examined the determinants of forward-looking disclosures during the transition to integrated
reporting among BIST 100 companies. They found that firm size, board independence, and
gender diversity positively influenced the level of forward-looking disclosure. Consistently,
Afifa et al. (2025) provide empirical evidence from developing markets that robust corporate
governance mechanisms, particularly board independence and CSR strategy, are dominant
internal drivers enhancing ESG disclosure quality, especially when firms face high carbon
emission pressures.

Ozsozgun Caliskan et al. (2021) analyzed impression management tactics used in the
CEO letters of companies in the BIST Sustainability Index. The research revealed that CEOs
utilized more limited and specific tactics (particularly self-promotion and exemplification) in
sustainability reports compared to annual reports, while avoiding quantitative performance
comparisons. Ayranci (2025) examined the sustainability reports of Turkish aviation companies
(THY and Pegasus) for the 2021-2023 period, investigating the strategic role of these reports
in corporate image building. The findings showed that the reports were used not only as
transparency tools but also as strategic communication instruments; THY focused on technical
and operational performance, while Pegasus developed different discourse strategies centered
on social equality and digitalization.

Kaldirim and Kaldirim (2025) researched the extent to which reports from BIST
Sustainability 25 Index companies met the TSRS 1 standard. Their 2022 review determined
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that entities achieved high compliance in "governance" (90%) and "risk management" (86%),
but fell short in "metrics and targets" (44%) and financial impact disclosures. Ozcan and Akbas
(2025) analyzed the readiness levels of BIST companies in the electrical facilities and
construction materials sectors for the TSRS 2 standard. The study found that while companies
integrated climate-related responsibilities into corporate structures, significant deficiencies
remained in scenario analyses, financial impacts of climate risks, and Scope 3 emissions
reporting, with compliance remaining at a "partially appropriate”" level. Basar and Dogruel
(2025) examined the sustainability reports of Turkish fast-fashion firms (Koton, Mavi, Sun
Tekstil) through content analysis. Results indicated that 58.4% of reporting focused on
environmental themes, while social (10.1%) and governance (31.4%) dimensions remained
secondary.

In corporate reporting, "discourse" is recognized as a strategic tool for building and
maintaining corporate legitimacy, rather than just information transfer. Impression management
literature suggests that managers can consciously manipulate the tone, complexity, and focus
of language used in reports to shape stakeholder perceptions. CEO letters, being among the
most read sections of sustainability reports, are critical for reflecting the "tone at the top".
Research indicates a strong relationship between the language used by CEOs in these texts and
a firm's ESG performance and corporate governance structure.

Albitar et al. (2023) found that a higher number of independent board members reduced
"overly optimistic" language in CEO letters, leading to more realistic or pessimistic language.
Conversely, firms with high ESG scores tend to use a more positive tone. Anil et al. (2025)
argue that firm visibility influences language choice. CEOs of firms in sensitive sectors use
more "formal and analytical" language to protect legitimacy, whereas managers in less visible
sectors prefer more "assertive" language to emphasize leadership. Saglam et al. (2024), in their
review of the transportation sector, emphasized that CEO letters often contain "motivation"
elements but fall short regarding the concrete "impact" of sustainability efforts and firm
"commitment," thereby increasing stakeholder skepticism.

Language complexity is also used as an impression management tactic. According to
the "obfuscation" hypothesis, poorly performing firms make their reports more complex and
difficult to read to hide negative outcomes. Conversely, Rakhavendra et al. (2023) state that
linguistic features in CEO letters (emotion, tone, readability) correlate with ESG performance,
and CEOs who emphasize "well-being" or "environmental impact" are perceived more
positively. Furthermore, Yuan (2025) suggests that CEOs' "emotional orchestration" abilities
are decisive in corporate sustainability communication.

It has been determined that while greenwashing was studied infrequently in the early
2000s, it has been researched intensively since 2020 (Acar Ugurlu, 2024).The long-debated
concept of "greenwashing" has evolved into "ESG-washing," covering social and governance
dimensions as well. This phenomenon is defined as firms' attempts to manipulate stakeholders
by exaggerating sustainability performance or providing misleading information. One of the
primary reasons for greenwashing is the lack of auditing and verification mechanisms. Ozgelik
(2025) notes that assurance auditing of sustainability reports is not yet widespread in Tiirkiye,
which undermines report reliability. Mandatory standards like TSRS 1 and 2 are expected to
fill this audit gap and reduce the risk of "cheap talk".

Basar and Selimoglu (2025) point to derivatives of greenwashing such as "social
washing" and "blue washing" (mimicking collaboration with the UN). Tepeli and Biiklii (2025)
empirically demonstrated through event analysis that while greenwashing may increase firm
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value in the short term, it leads to long-term reputation and financial losses once disclosed.
They emphasized that greenwashing damages investor confidence in the long run and that a
lack of auditing facilitates this process. Deng et al. (2024) found in the Chinese market that "top
management team stability" reduces greenwashing behavior, as stable teams focus on long-term
reputation rather than short-term opportunism.

The development of sustainability reporting in Tiirkiye has been detailed through studies
focused on Borsa Istanbul (BIST) companies. These studies show that while Turkish companies
follow global trends, their reporting contains sectoral differences and specific deficiencies.
With the publication of TSRS 1 and TSRS 2 standards by the KGK, studies examining the
compliance processes of BIST companies have commenced.

Giiltepe (2025) examined the reports of ready-to-wear apparel brands in Tiirkiye,
finding that firms prioritize environmental themes (58%) significantly more than social (10%)
and governance themes. Furthermore, these brands attempt to gain legitimacy by utilizing
sustainability discourse as a public relations strategy within the scope of "brand activism."
Giirsoy and Ozuyar (2024) investigated the integration of UN Sustainable Development Goals
(SDGs) among BIST Sustainability 25 Index companies, revealing that while firms focus on
popular targets like "climate action," they place less emphasis on fundamental social goals such
as "no poverty." This situation points to the practice of "selective disclosure" by these
companies.

Particularly, TSRS 2 has weakened the "storytelling" aspect of reporting while
strengthening its "evidence-based" dimension by compelling entities to disclose the metrics and
scenario analyses used in pursuit of climate targets. Findings indicating that mandatory
reporting regimes reduce analyst forecast errors confirm that standards distance firms from
"selective disclosure" tactics, thereby bringing corporate discourse under accounting discipline.

Corporate sustainability reports serve as strategic communication tools used by firms to
gain legitimacy and manage stakeholder perception (Tepeli & Biiklii, 2025). Impression
management literature emphasizes that the language utilized in these reports may serve to
construct a positive corporate image rather than reflecting actual performance (Al Amosh,
2025; Todaro & Torelli, 2024). In global samples, it has been observed that as firm visibility
increases, the language employed adopts a more "formal and analytical" tone (Anil et al., 2025).
Even global firms with high ESG scores have been found to present their achievements using
"narcissistic rhetoric" and an exaggerated tone, a tendency that can be balanced by board
diversity (Mahran & Elamer, 2025). Additionally, the literature frequently criticizes firms for
generating "cheap talk" during voluntary reporting periods, utilizing an optimistic tone that
obscures actual carbon emissions (Treepongkaruna et al., 2024; Kathan et al., 2025).

Despite this extensive body of literature, the vast majority of studies on sustainability
reporting in Tiirkiye remain limited to descriptive content analyses focusing on a single period
or checklists measuring compliance levels with specific standards. In particular, the
evolutionary impact of the transition from a voluntary reporting regime to a TSRS-based
mandatory regime on the linguistic fabric and strategic tone of corporate discourse has not yet
been sufficiently explored empirically. With its longitudinal design covering the years 2022,
2023, and 2024, this study fills a significant gap in the literature by revealing how changes in
reporting discipline transform the analytical structure of language, the dosage of uncertainty,
and greenwashing risks within a time series. Furthermore, by addressing Turkish data through
a comparative perspective with global reporting trends and international literature findings, the
research discusses on a universal level whether legal mandates transform corporate narratives
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from symbolic legitimacy tools into disciplined sets of technical information. In this regard, the
study offers an original contribution to the accounting and auditing literature in Tiirkiye through
its methodological depth and capacity for periodic and global comparison.

Current literature indicates that during voluntary reporting periods, firms utilize
language that conveys "intent" and "commitment" but lacks concrete actions and results
(Saglam, Solak-Fiskin & Akgul, 2024). However, mandatory standards such as TSRS 2 require
firms to disclose not only their targets but also the progress made toward achieving them, the
metrics used, and the financial impacts (KGK TSRS 2, 2023). Consequently, the audit pressure
and standardized data demand brought by legal mandates are expected to transform the
language used by firms from "future-tense promises" to "past and present-tense actions." In this
context, the following hypotheses are formulated:

H1: The transition to the mandatory TSRS/IFRS S2 regime significantly increases the
action-oriented and concrete nature of corporate climate discourse.

H2: The implementation of mandatory global reporting standards significantly reduces
the discursive divergence between emerging markets (Tiirkiye) and developed markets
(EU), leading to a global isomorphic convergence.

Method

This study is designed to examine the impact of TSRS 1 and TSRS 2, which came into
effect in Tiirkiye on January 1, 2024, on climate change-oriented corporate narratives within
the integrated reports of companies.

Research Design and Approach

Narrative sections in financial and non-financial reports are considered strategic areas
where managers communicate company performance and strategies to stakeholders, while
simultaneously being able to apply impression management tactics (Bassyouny et al., 2020;
Ozsozgun Caliskan et al., 2021). In this context, the research adopts a mixed-methods approach
that blends quantitative and qualitative data analysis techniques.

The research is based on qualitative content analysis and critical discourse analysis
techniques within the qualitative research tradition. The study features a longitudinal design
measuring the impact of the transition from the voluntary reporting period (2022-2023) to the
mandatory reporting period (2024) on discourse, alongside a comparative design measuring
alignment with global standards. Corporate climate narratives have been deciphered through
the frameworks of Legitimacy Theory, Impression Management, and Greenwashing, as well as
the "financial materiality" and "transparency" criteria introduced by IFRS S2.

Population and Sample Selection

The population of this study consists of publicly traded companies listed on the Borsa
Istanbul BIST 100 Index and their equivalent global peers. From this population, the sample
was determined through a purposive sampling method. For the sample selection, the criteria
were established as having published integrated reports in the manufacturing sector within the
BIST 100 for the years 2022, 2023, and 2024, and similarly, for global companies to be in the
manufacturing sector and have published integrated reports during the same period. The reason
for selecting the manufacturing sector in this study is that it has the highest environmental
impact in terms of carbon emissions, waste management, and resource use, a situation that
necessitates these businesses to provide more comprehensive and transparent sustainability
reporting under standards like TSRS 2. Out of 31 companies in the manufacturing sector within

JATSS Volume 8 Issue 1 145



the BIST 100, only 10 published continuous integrated reports during the relevant years.
Consequently, a total of 24 companies—10 from Tiirkiye and 14 from European Union (EU)
countries—with different levels of regulatory maturity were included in the research to ensure
sample diversity.

The study's data set was formed from integrated reports that combine financial and non-
financial information under the principle of "connected information," rather than independent
sustainability reports where these elements are presented in isolation. The primary reason for
this preference is that integrated reporting directly links ESG performance to the entity's value-
creation process and financial capital (Bernardi & Stark, 2018; Zhou, Simnett & Green, 2017)
and is the reporting practice that shows the highest alignment with the "financial materiality"
principle forming the architecture of TSRS (IFRS S1/S2) (Kaldirim & Kaldirim, 2025). Beyond
being a mere external communication tool, integrated reports reflect the integrated thinking
structure and strategic decision-making processes within the business (Albitar et al., 2020;
Maniora, 2017), providing the most suitable empirical ground for measuring the impact of the
transition to mandatory standards on corporate narratives.

Within the scope of the research, integrated reports from the final period before the
standards (2022 and 2023) and the first implementation period after the standards (2024) were
obtained from the KAP website and corporate web pages. The analysis focused entirely on the
verbal content, excluding numerical tables of the reports. In particular, the focus of the coding
process was formed by the four core pillars of IFRS S2: Governance, Strategy, Risk
Management, and Metrics and Targets.

Content Analysis and Measurement of Variables

Data analysis was carried out using the qualitative data analysis software MAXQDA
2024. The analysis process includes "dictionary-based approach" and "tone analysis" methods
widely accepted in the literature (Albitar et al., 2023; Saglam et al., 2024).

Thematic Classification and Word Lists

To measure compliance with the "Governance," "Strategy," "Risk Management," and
"Metrics and Targets" pillars introduced by the TSRS 2 Climate-related Disclosures standard,
a specialized codebook was developed utilizing studies in the literature (Fianko et al., 2025;
Ozcan & Akbas, 2025) and the standard’s own terminology (KGK, TSRS 2, 2023).

¢ Climate Action Orientation: To distinguish whether corporate discourses contain only
"intent" (commitment) or concrete "action" (impact), the classification of Commitment,
Impact, and Motive proposed by Saglam et al. (2024) was utilized.

¢ Greenwashing Risk: To detect greenwashing and ESG-washing risks, the density of
vague, commonplace, and forward-looking expressions in the texts was measured
(Tepeli & Biiklii, 2025; Todaro & Torelli, 2024).

Tone Analysis

To measure the level of optimism and tone in the reports, the Loughran and McDonald
(2011) dictionary, considered standard in finance and accounting literature, was used as a basis
(Albitar et al., 2023; Rakhavendra, Bala & Mukherjee, 2023). This dictionary is customized for
financial texts and includes categories for "positive," "negative," "uncertainty," and "certainty".
The following formula was used in the calculation of Net Tone (Albitar et al., 2023; Henry,
2008):
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Positive Wordcount — Negative Wordcount
Net Tone =

Positive Wordcount + Negative Wordcount

This formula expresses the overall sentiment of the report with a coefficient ranging
from -1 (completely negative) to +1 (completely positive).

Linguistic Style and Impression Management

To analyze the strategic dimension of the language used by companies (impression
management), the "Formal-Analytical," "Assertive," and "Defensive" linguistic style profiles
developed by Anil et al. (2025) were utilized. In particular, the "Analytic Thinking" score was
used to determine the extent to which the texts are data-driven and objective (the structure
expected by mandatory reporting) or based on storytelling (a characteristic of voluntary
reporting) (Anil et al., 2025).

Data Analysis Process
The analysis process was conducted in three stages:

1.Data Pre-processing: Integrated reports in PDF format were uploaded into the
software; conjunctions, prepositions, and non-meaningful words were cleaned.

2.Coding and Frequency Analysis: In the MAXdictio module of the MAXQDA
program, texts were subjected to automated coding through a codebook developed based
on the literature as described above; the frequencies and densities of keywords related
to TSRS 2 were calculated.

3.Statistical Analysis: The qualitative data obtained were quantified, and Mann-Whitney
U and Kruskal-Wallis tests were performed to test the significance of the difference
between sample groups (Tiirkiye-EU) and between mandatory and voluntary periods.

Validity and Reliability

To eliminate human error and subjectivity during the analysis process, the computer-
aided automated coding method (MAXdictio), which is closed to researcher intervention, was
preferred. While coding reliability was ensured by the software's algorithmic stability, the
internal validity of the research was established by creating the codebook based on standard
word lists in the literature (Loughran & McDonald, 2011; Saglam et al., 2024) and TSRS 2
terminology.

The lengths (word counts) of sustainability reports can vary significantly depending on
the size, sector, and reporting traditions of the companies. This creates a risk of bias in
comparisons made via raw code frequencies, as "longer reports may contain more codes". To
eliminate this risk and measure discourse density independently of report volume, the data were
normalized.

The "proportioning to word count" method, widely used in the literature, was preferred
for the normalization process. Accordingly, the raw code counts for each document were
divided by the total word count of the respective document, and the results were multiplied by
a coefficient of 10,000 words to provide a comparable scale. The process was carried out
according to the following formula. This method statistically ensures that the findings reflect
the thematic density in each narrative unit (every 10,000-word block), rather than just the
physical length of the report.
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Limitations of the Study

Several methodological limitations should be considered when evaluating the results of
this study. First, due to the fact that integrated reporting practice in Tiirkiye is still in its
developmental stage and the number of firms providing continuous data is limited, the research
sample was restricted to 10 companies in the BIST 100 manufacturing sector and their 14 global
peers. This situation may limit the generalization of the findings to sectors with different
dynamics, such as services or finance. Second, the analysis focused solely on the narrative
(verbal) content and linguistic tone of the reports, while the technical analysis of financial data
in numerical tables was excluded. Finally, as 2024 marks the first implementation year of
mandatory reporting (TSRS 2), this study reflects companies' initial strategic responses to new
regulations and a "transition period" snapshot rather than a long-term trend.

Findings
Discursive Focus and Strategic Framing: Word Cloud Analyses

In order to present the linguistic texture and the general overview of the strategic focal
points in the integrated reports of the companies within the scope of the research, the most
frequently used words were extracted and visualized through word cloud analysis. A structural
and rhetorical divergence between the two sample groups, namely Tiirkiye and the EU, is
strikingly evident. These visuals, where word sizes are directly proportional to their frequency
of use, reveal how companies frame climate change beyond purely quantitative data. It is
important to note that the word clouds presented in this section are generated cumulatively from
the entire 20222024 dataset. The primary objective of this visual analysis is to capture and
compare the overarching macro-discourse and general strategic framing differences between
the Turkish and EU samples across the whole transition period, rather than tracking year-by-
year fluctuations. While the longitudinal evolution over the years is detailed in the subsequent
statistical tables, these cumulative word clouds serve to highlight the fundamental divergence
in corporate mindsets between the two regions.
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Figure 1
Word Cloud Analysis of Integrated Reports of Companies in the Tiirkiye Sample (2022-2024)
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Figure 1 illustrates the word cloud analysis for the Tiirkiye sample. According to the
figure, it is observed that "corporate legitimacy" and "value creation" are placed at the center
of the reporting language. The word "value," located at the focus of the word cloud, indicates
that the companies in the sample present sustainability as a fundamental "corporate value
proposition". The combination of this focus with "financial/corporate" terms can be interpreted
as an attempt to present sustainability efforts within a more rational and analytical framework
by associating them with financial performance.

The density of the words "management," "integrated," and "board" within the text
indicates a tendency to frame sustainability issues directly as a matter of Governance and
Strategy during the reporting process. This choice of terminology can be interpreted as an effort
to present the phenomenon of sustainability within the framework of a high-level managerial
discipline rather than merely as an operational output. The position of concepts themed around
"future," "transformation," and "target" in the frequency distribution confirms the Commitment
(2.1) code, which yielded significant results in statistical tests. The interaction of the word
"value" with these future-oriented terms suggests that companies are sending signals to their
stakeholders based on "potential value" to be created in the future, rather than current concrete
performance.

nn

The frequency of conceptually broad words in the list, such as "activity," "general," and
"important," visualizes the density in the Vague/General Expressions (3.1) category. While
these terms contribute to the volumetric expansion of the reports, they indicate that technical
details sometimes remain secondary to corporate rhetoric. The fact that words like "energy" and
"water" appear significantly more frequently than social metrics such as "social" and "women"
shows that the focus of reporting in Tiirkiye still concentrates on environmental (E) dimensions,
particularly on resource efficiency.
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Figure 2

Word Cloud Analysis of Prominent Concepts in Integrated Reports within the EU Sample
(2022-2024)
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rights environmental

The word cloud analysis of the sample representing EU companies is presented in Figure
2. Accordingly, the leading positions of the terms "management" and "board" indicate the direct
weight of the Governance function within EU companies. This structure, supported by the
concepts of "governance" and "executive," suggests that the reports are constructed not as a
public relations activity, but as a strategic management process.

The most striking finding is that the term "financial" possesses a frequency significantly
higher than sustainability-themed concepts. This situation may be an indicator that EU reporting
is intertwined with Analytical Language and financial discipline, and that sustainability data is
presented with the same level of rigor as financial statements. The frequent repetition of the
word "risk" reveals the centrality of the Risk Management code within the reports of the EU
sample.

Although the term "impact" (f: 4,872) is a central concept, the higher frequencies of
"performance" and "value" indicate that EU reports focus on demonstrating measurable
performance through Metrics and Targets and the tangible outputs created via this performance.
The terms "energy," "emissions," "water," and "climate" signify that the thematic content of the
reports is technical and data-driven rather than speculative.

The absolute dominance of the "Value" concept in Tiirkiye, contrasted with the
"Financial/Management" concepts in the EU sample, provides a fundamental framework
regarding the difference in reporting philosophies between the two regions. When word
frequencies and hierarchical distributions are juxtaposed, a divergence is observed between the
Turkish and EU samples based on "Corporate Legitimacy Strategy" and "Financial Audit
Discipline."
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Sentiment of Reporting Language: Net Sentiment Analysis

To empirically reveal the dominant rhetoric and differences in corporate mindset of
integrated reports, a "Net Sentiment" analysis was conducted on the top 50 key concepts with
the highest frequency in both samples. These concepts, representing the vast majority of the
total word volume, were classified as "Positive/Assertive" or "Negative/Risk-Oriented"
according to their semantic weights in sustainability literature and financial lexicons (Loughran
& McDonald, 2011).

An examination of the frequency list for the Turkish sample reveals that the reporting
language possesses a highly optimistic and opportunity-oriented tone. In the Turkish list, the
dominance of positive and assertive concepts numerically outpaces negative/risk-oriented
terms. The net sentiment calculation is provided below:

o Positive Word Group: Value, Management, Integrated, Sustainability,
Material/Significant, Future-oriented, Transformation, etc. (Total Frequency: ~75,450)

o Negative/Risk Group: Risk, Waste, Compliance (within the context of constraints),
etc. (Total Frequency: ~10,811)

o Total Key Word Volume: ~245,000

Net T _ 75450 -10.811 026
¢ One = U5450 + 10811
The net sentiment value of 0.26 in the Turkish sample indicates that the reports possess
a highly optimistic and opportunity-oriented narrative. Conversely, the reporting tone in the EU
sample was found to be situated on a more balanced, analytical, and realistic ground. In the EU
list, it is observed that the tone is stabilized specifically by the increase in financial discipline
and risk disclosures. The net sentiment calculation for the EU sample is as follows:

o Positive Word Group: Value, Sustainability, Performance, New, Development, etc.
(Total Frequency: ~42,150)

e Negative/Risk Group: Financial (technical constraint), Risk, Risks, Emissions,
Climate (within the context of risk), etc. (Total Frequency: ~33,450)

e Total Key Word Volume: ~280,000

42.150 — 33.450
42.150 + 33.450
The net sentiment value of 0.03 in the EU sample indicates that the reports are prepared

in a near-neutral and realistic tone, reflecting a balanced disclosure of both achievements and
risks.

Net Tone = 0,03

In conclusion, while the reports in Tiirkiye follow a signaling strategy based on "the
value created by the company" (Positive Tone), EU reports declare sustainability as a financial
risk and management process (Balanced Tone). The fact that the net sentiment in the Turkish
sample is radically more positive compared to the EU may indicate that local reporting practices
are still in the "Impression Management" phase.

Descriptive Analyses on Coding Frequencies and Discourse Density

Cross-tabulations were generated using MAXQDA to demonstrate the changes and
differences over the years based on the codes determined for the climate discourse of the
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Turkish and EU samples. In light of longitudinal data covering the 2022-2024 period, Table 1
illustrates the evolution of sustainability discourses of companies in the Turkish and EU

samples, as well as the behavioral divergences in the process of alignment with mandatory
reporting standards (TSRS 2/IFRS S2).

Table 1

Comparative Analysis of Coding Frequencies for Turkish and EU Samples by Year (2022—
2024)

Analyzed Theme (Code) Tiirkiye EU

2022 Dif. 2023 Dif. 2024 2022  Dif. 2023  Dif. 2024

1.1.Governance 3227 20% 4025  39% 6583 4893 9% 5353 6% 5709
1.2.Strategy 400 42% 690 64% 1904 469 24% 621 21% 787
1.3.Risk Management 406 19% 503 51% 1023 78 23% 101 17% 121

1.4 Metrics&Targets 1133 32% 1666 17% 1996 947 25% 1259  40% 2091
2.1.Commitment 2348 14% 2732 40% 4524 2535 8% 2766  14% 3205
2.2. Impact 513 27% 704 19% 868 1834 7% 1971 1% 1992
2.3.Motive 301 41% 514 16% 614 736 31% 1067 4% 1115
3.1.Vague/General 2745 22% 3540  47% 6729 2439 18% 2972 9% 3252
3.2 Future-oriented 699 36% 1085 18% 1325 850 24% 1121 9% 1227
4.1. Positive 2041 19% 2510  26% 3379 753 17% 910 -13% 802
4.2. Negative 1226 27% 1669  38% 2685 908 16% 1087  14% 1264
4.3. Uncertainty 123 34% 187 22% 239 324 6% 343 -17% 293
5.1. Analytic 1553 24% 2033  21% 2570 942 -2% 924 1% 933
5.2. Assertive 1038 16% 1239 21% 1569 312 10% 346 -28% 271
5.3.Defensive 147 -6% 139 29% 195 156 -5% 148 -4% 142
Total 17900  23% 23236 36% 36203 18176 13% 20989 %10 23204
N= 10 10 10 14 14 14

Note. The dataset was derived from the official 2022-2024 integrated reports of the sample
companies and calculated by the author using MAXQDA statistical software.

When evaluated together, Table 1—which contains the longitudinal raw coding frequencies
obtained within the scope of the research—and Table 2—which presents normalized data per
10,000 words to eliminate potential biases arising from report lengths—reveal distinct strategic
and discursive divergences between the Tiirkiye and EU samples during the alignment process
with mandatory reporting standards (TSRS 2/IFRS S2).

Upon examining the data in Table 1, it is observed that the Tiirkiye sample recorded a
dramatic increase in coding volume in 2024, the year of transition to mandatory reporting,
compared to previous years. Specifically, in the "Strategy" category, the TR sample nearly
tripled its coding count from 690 in 2023 to 1,904 in 2024; during the same period, the increase
in the EU sample remained more limited (from 621 to 787), falling significantly behind the
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Tiirkiye sample. Similarly, under the "Risk Management" heading, the Tiirkiye sample reached
a coding frequency of 1,023 in 2024, while it is noteworthy that the EU sample remained at the
121 level. These data suggest that Turkish companies have entered a process of "active
adaptation" by increasing reporting volumes in the face of regulatory pressure, whereas EU
companies exhibit a more established and concise reporting practice. Table 2, which presents
the normalized data, statistically confirms the qualitative difference between the two regions in
terms of the content-orientation of the reports.

The most striking finding of the analysis is the disproportion between the
"Commitment" and "Impact" codes. According to Table 1, "Commitment" codes in the Tiirkiye
sample for 2024 (4,524) are approximately five times higher than the "Impact" codes (868),
which express concrete results. In the normalized data (Table 2), the "Commitment" density of
the Tiirkiye sample (Median: 32.54) was found to be statistically significantly higher than that
of the EU sample (Median: 21.40). Conversely, in the "Impact" category, the density of EU
companies (Median: 13.31) reaches nearly double that of Turkish companies (Median: 7.26).
These findings can be interpreted as Turkish companies constructing their reporting on future-
oriented promises, while EU companies adopt an "evidence-based" approach focusing on past
performance and tangible outputs.

According to Table 1 data, although the Tiirkiye sample produces a numerically high
frequency (1,023) regarding "Risk Management," this situation must be evaluated alongside the
excessive increase in the "Vague/General Expressions" category (2024: 6,729 codes).
Normalized data in Table 2 show that the density of risk discourse in the Tiirkiye sample
(Median: 5.27) is significantly higher than in the EU (Median: 0.51); however, the density of
"Vagueness" (Median: 40.28) is also approximately twice the level of the EU (Median: 21.79).

A trend of global convergence is observed in the reporting of institutional structures. In
Table 2, the normalized median values in the "Governance" category (TR: 44.68 vs. EU: 37.49)
are close to each other, and the Mann-Whitney U test conducted within the scope of Table 2
found no statistically significant difference between these two groups. Furthermore, the fact
that both groups achieved their highest coding volume under the "Governance" heading in Table
1 (TR: 6,583; EU: 5,709) confirms that during the TSRS 2 and IFRS S2 alignment process,
companies prioritize structural and auditable mechanisms such as committee establishment and
job descriptions.

In conclusion, when the data in Table 1 and Table 2 are interpreted together, it is
understood that while enterprises in Tiirkiye increased their information volume during the
transition to mandatory reporting, this increase is largely concentrated on the axes of "future
promises" (40% increase) and "vague expressions" (47% increase). Compared to the "impact-
oriented" (Median: 13.31) structure of the EU sample, it can be argued that the reporting
practice in Tiirkiye is still in the phase of "discursive expansion” and has not yet fully
transitioned to the stage of "operational deepening."
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Table 2

Discursive Density Differences Between Tiirkiye and the EU via Normalized Data

Analyzed Theme (Code) TR Median EU Median p-value Decision (p<0.05)
(Density*) (Density*)

1.1.Governance 44,68 37,49 0,0234 Significant
1.2.Strategy 5,81 4,03 0,0332 Significant
1.3.Risk Management 5,27 0,51 0,0000 Significant

1.4 Metrics& Targets 17,81 11,05 0,0100 Significant
2.1.Commitment 32,54 21,4 0,0002 Significant

2.2. Impact 7,26 13,31 0,0000 Significant
2.3.Motive 445 6,27 0,0438 Significant
3.1.Vague/General 40,28 21,79 0,0000 Significant

3.2 Future-oriented 10,36 8,45 0,0234 Significant

4.1. Positive 26,72 5,42 0,0000 Significant
4.2. Negative 16,31 7,44 0,0000 Significant

4.3. Uncertainty 1,56 2,22 0,1833 Not Significant
5.1. Analytic 20,39 7,02 0,0000 Significant

5.2. Assertive 11,37 2,2 0,0000 Significant

5.3. Defensive 1,18 1,06 0,2238 Not Significant

*Density: Refers to the average coding frequency normalized per 10,000 words.
Note. Created by the author using MAXQDA statistical software.

Statistical Testing of Discursive Divergence Between Tiirkiye and the EU (Mann-Whitney
U)

In order to determine the differences between the discursive structures of the integrated
reports belonging to the Tiirkiye and EU samples examined within the scope of the study,
statistical tests were applied. Due to the non-normal distribution of the data (p < 0.05), the
median differences between the groups were tested using a non-parametric method. The results
of the Mann-Whitney U test (Table 3), conducted to statistically examine the discursive
variations in the sustainability reports of the Turkish and EU companies constituting the
research sample, reveal that there are both structural similarities and strategic divergences in
the reporting practices of the two groups.
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Table 3
Mann-Whitney U Test Results for Discursive Differences Between Tiirkiye and EU Samples

Analyzed Theme (Code) TR Median EU Median p-value Decision (p<0.05)
(Density*) (Density*)

1.1. Governance 417 225 0,1509 Not Significant
1.2. Strategy 58,5 28,5 0,016 Significant

1.3. Risk Management 50 4 0,0001 Significant

1.4. Metrics & Targets 147 69,5 0,0365 Significant

2.1. Commitment 277,5 163 0,0027  Significant
2.2. Impact 63,5 65 0,29 Not Significant
2.3. Motive 38 43 0,7337 Not Significant
3.1. Vague / General 315 152 0,0003  Significant

3.2. Future-oriented 93 63 0,0249  Significant
4.1. Positive 262,5 43 0,0001 Significant

5.1. Analytic 207 51 0,0001 Significant

5.3. Defensive 13 6,5 0,0713  Not Significant

Note. Created by the author using MAXQDA statistical software.

According to the analysis results, no statistically significant difference was found
between the Tiirkiye (Median: 417) and EU (Median: 225) samples in the "Governance" theme.
This finding suggests that structural elements such as oversight mechanisms, committee
structures, and declarations of responsibility in corporate sustainability reporting have
standardized at a global level, and that Turkish companies exhibit "isomorphism" with
international norms in this field. Conversely, in the ""Risk Management" category, the Tiirkiye
sample possesses a considerably higher discourse volume (Median: 50) compared to the EU
sample (Median: 4), a difference that is found to be highly significant from a statistical
perspective. Similarly, a significant difference in favor of Tiirkiye was identified in the
"Strategy" theme. This situation can be interpreted as Turkish companies operating within
emerging market dynamics placing greater discursive emphasis on risk and strategy to manage
uncertainties and consolidate corporate legitimacy during the alignment process with new
regulations such as TSRS 2.

Another striking finding of the analysis is that the Tiirkiye sample exhibits a statistically
significantly higher usage of "Vague / General Expressions" compared to the EU. When
evaluated alongside the fact that Tiirkiye also has a higher density in sharing numerical "Metrics
and Targets," this suggests that while companies strive for transparency through intensive data
and information sharing, the frequency of vague expressions leaves this communication open
to being interpreted as carrying a risk of "greenwashing."

The results in Table 3 reveal statistically significant and structural differences between
the Tirkiye and EU samples in terms of the temporal orientation and emotional tone of the
reporting language. Specifically, the divergence in "Future Orientation" and "Positive
Narrative" codes indicates that Turkish companies may be utilizing reporting communication
as a strategic tool for legitimacy. According to the analysis, the median value for the Tiirkiye
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sample in the "Future Orientation" category (93) is statistically significantly higher than that of
the EU sample (63). As stated in the literature, forward-looking statements are an important
tool used by companies to gain stakeholder trust and increase market value in environments of
uncertainty. However, when read in conjunction with the high frequency of the "Commitment"
code in Table 3, it can be interpreted that Turkish companies attempt to substitute a lack of
concrete actions and results with intensive future-oriented promises and vision statements. The
lower future-orientation score exhibited by EU companies may indicate that their reporting is
more balanced, focusing primarily on realized data and the current state of affairs.

One of the most profound findings in Table 3 is the significant difference in the "Positive
Narrative" code. The intensity of positive word usage in the Tiirkiye sample (Median: 262.5) is
approximately six times that of the EU sample (Median: 43), and this difference is statistically
highly significant. This excessive positivity in the Tiirkiye sample can be evaluated as a
reflection of the "self-laudatory" and success-exaggeration tactics noted by Ozsozgun Caliskan
et al. (2021) as being prevalent among Turkish companies. The fact that EU companies utilize
a much lower positive tone (43) and a relatively more balanced language indicates that their
reports are prepared with an objective, cautious style in accordance with financial reporting
discipline.

In conclusion, the data in Table 3 demonstrate that Turkish companies, in the process of
transitioning to mandatory reporting standards, utilize a more intensive, future-oriented, and
positive language compared to their EU counterparts; however, this discursive expansion is
shaped by commitment and risk rhetoric rather than concrete impact disclosures.

Longitudinal Analysis of the Transition Process to Mandatory Reporting (Kruskal-
Wallis)

The results of the Kruskal-Wallis test (Table 4), conducted to analyze the longitudinal
shifts in the sustainability reporting practices of companies in the Turkish sample between 2022
and 2024, indicate that the transition to mandatory reporting has created statistically significant
differences in specific areas of the companies' discursive structures. However, it also suggests
that a structural transformation has not yet fully materialized in certain fundamental domains.
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Table 4

Analysis of Discursive Change by Year in the Turkish Sample via Kruskal-Wallis Test
(Longitudinal Analysis)

Analyzed Theme (Code) 2022 2023 2024 H p-value Decision (p<0,05)
Med. Med. Med.

1.1.Governance 314,5 404 558 3,601 0,1652 No Significant Difference
1.2.Strategy 33,5 58,5 84 5,419 0,0666 Marginally Significant
1.3.Risk Management 42,5 40,5 79,5 3,337 0,1885 No Significant Difference
1.4.Metrics & Targets 95 138 181 1,93 0,381 No Significant Difference
2.1.Commitment 246,5 229 352,5 6,216 0,0447  Significant Difference
2.2 Impact 51,5 71 96,5 3,99 0,136 No Significant Difference
2.3.Motive 26,5 41 63,5 4,415 0,11  No Significant Difference
3.1.Vague/General 279 270,5 622,5 5,399 0,0672 Marginally Significant
3.2.Future-oriented 72,5 104 151,5 5,709 0,0576 Marginally Significant
4.1.Positive 205 204 335 3,12 0,2101 No Significant Difference
4.2 Negative 101 122 273 4,788 0,0913 Marginally Significant
4.3.Uncertainty 15 15 19,5 1,458 0,4824 No Significant Difference
5.1.Analytic 191 205 252 2,248 0,3249 No Significant Difference
5.2.Assertive 103 121 130 0,792 0,673 No Significant Difference
5.3.Defensive 11,5 11,5 20 1,012 0,6028 No Significant Difference

Note. Created by the author using R statistical software.

According to the analysis results presented in Table 4, the most distinct statistical
divergence across the years was observed in the "Commitment" category. The commitment
rhetoric, which followed a flatter trajectory in 2022 (Median: 246.5) and 2023 (Median: 229),
showed a significant leap in 2024—the year mandatory reporting came into effect—reaching a
median value of 352.5. This finding suggests that Turkish companies, during the alignment
process with legal regulations, tend to increase their future-oriented declarations of intent and
strategic promises rather than reporting current performance. It can be inferred that companies
attempt to manage the pressure brought by TSRS 2 standards by presenting a "future vision"
through actions that have not yet materialized.

While not statistically significant at the 5% level, categories approaching significance
at the 10% level provide important clues regarding the transformation in reporting trends. The
rise of the "Strategy" median value from 33.5 in 2022 to 84 in 2024 may indicate an increasing
effort by companies to link their business models with climate risks. Similarly, the doubling of
the median value for future-oriented statements supports the notion that reports are shifting
toward a structure focused on the construction of the future rather than the accounting of the
past.

Another significant finding is the upward trend in the "Vague / General Expressions"
category over the years. The rise of the median value from 270.5 in 2023 to 622.5 in 2024
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suggests that while fulfilling increased disclosure obligations, companies resort more frequently
to general expressions open to interpretation rather than clear and verifiable information. As
noted by Ozsozgun Caliskan et al. (2021), this aligns with the tendency of firms in emerging
markets to employ "obfuscation" or "defensive" impression management tactics in
environments of uncertainty. This vagueness, accompanying the increased volume of
commitments, may harbor a potential risk of "greenwashing" regarding the quality of the
reports.

Despite the increase in commitment and strategy rhetoric, no statistically significant
change was detected over the years in the "Impact" category, which represents concrete results.
This large gap between commitment (Median: 352.5) and impact (Median: 96.5) in 2024 can
be interpreted as Turkish companies currently being in a phase of "discursive expansion" in
sustainability reporting, whereas the translation of these discourses into tangible outputs may
take time. This temporal lag aligns with the diffusion dynamics described by Jung (2025), who
posits that broad institutional concepts like ESG tend to exert a slower, albeit more sustained,
influence on broader engagement compared to immediate, action-oriented terms.

In conclusion, Table 4 data indicate that during the transition to mandatory reporting
(2024), companies in Tiirkiye reconstructed their reporting language around the axes of future
promises and strategic intentions. However, this signifies a period of "active adaptation"
supported by vague expressions, where concrete impact disclosures have not yet been able to
accompany this increase.

In contrast to Tiirkiye, analyses conducted on the EU sample showed no statistically
significant discursive change in any of the 15 categories examined during the 2022-2024 period
(p> 0.05). The high stability of p-values in categories such as Governance (p=0.9558),
Analytical Language (p=0.9868), and Impact (p=0.9949) in EU reports may serve as an
indicator that reporting practices in this region have approached a stage of institutional maturity
and saturation. The reporting languages of EU companies have achieved a stable structure
within the framework of established standards and did not undergo a radical discursive
transformation during the period analyzed.
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Table 5

Analysis of Discursive Change by Year in the EU Sample via Kruskal-Wallis Test (Longitudinal
Analysis)

Analyzed Theme 2022 2023 2024 H p-value  Decision (p<0,05)

(Code) Med. Med. Med.

1.1.Governance 211,5 280,5 229,5 0,09 0,9558 No Significant Difference
1.2.Strategy 17 31,5 44 1,472  0,4791 No Significant Difference
1.3.Risk Management 3,5 3,5 45 0,311 0,8559 No Significant Difference
1.4.Metrics & Targets 66,5 69 127,5 1,983 0,3711 No Significant Difference
2.1.Commitment 101,5 170 167,5 0,979 0,613 No Significant Difference
2.2 Impact 71 82 64,5 0,01 0,9949 No Significant Difference
2.3.Motive 34 43 475 0,514 0,7734 No Significant Difference
3.1.Vague/General 135,5 153,5 166,5 0,557 0,7569 No Significant Difference
3.2.Future-oriented 54 69 68 1,405 0,4954 No Significant Difference
4.1.Positive 34,5 64,5 42,5 0,236 0,8888 No Significant Difference
4.2 Negative 26 76 54,5 0,92 0,6313 No Significant Difference
4.3.Uncertainty 9 13 9 0,574 0,7504 No Significant Difference
5.1.Analytic 44 51 52 0,027 0,9868 No Significant Difference
5.2.Assertive 17 20,5 14 0,48 0,7868 No Significant Difference
5.3.Defensive 6 7,5 6,5 0,065 0,9679 No Significant Difference

Note. Created by the author using R statistical software.

This fundamental divergence between the two groups can be explained through the lens
of Signaling Theory and Institutional Theory, specifically regarding the differences in the
"learning process" and "level of institutionalization." While the EU sample exhibits a stable
professionalism, the dynamic discursive surge in the Turkish sample—which occasionally
pushes the boundaries of statistical significance—suggests that local companies are in an
"active adaptation" phase within the regulatory compliance process. Particularly in Tiirkiye, the
significant increase in commitment-oriented rhetoric reflects a transition period strategy where
strategic intentions are prioritized over concrete performance data (Impact).

Conclusion

This study analyzed the impact of mandatory sustainability reporting standards (TSRS
1 and TSRS 2), which came into effect as of January 1, 2024, on the climate-oriented corporate
narratives of BIST-listed companies through a comparative and longitudinal perspective with
an European Union sample. The research findings indicate that the transition to legal mandates
has created a dramatic surge in the reporting volume and strategic discourse intensity of Turkish
companies; however, this increase does not fully align with content quality or the dimension of
financial materiality.

The analysis results show that in the transition year (2024), companies in the Turkish
sample disproportionately increased their coding frequencies in technical headings such as
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"Strategy" and "Risk Management" compared to the EU sample. This situation can be
interpreted as an "excessive signaling" strategy employed by firms in emerging markets to
maintain legitimacy in the face of new regulations. As stated in the literature, firms in
developing countries tend to increase reporting volumes to meet the expectations of global
stakeholders and project an image of a "good corporate citizen." However, the fact that the
increase in risk management discourse (103%) in the Turkish sample is accompanied by a high
density in the "Vague/General Expressions" category (TR Median: 315 vs. EU Median: 152)
suggests that this compliance carries the risk of remaining "symbolic." This observation is
consistent with Tumewang et al. (2025), who conclude that despite the proliferation of
reporting, many firms remain in a “cherry-picking” state, disclosing non-material information
while failing to provide the in-depth strategic disclosures required by the standards. This finding
aligns with Li et al. (2025), who demonstrate that firms often use extensive strategic disclosures
and high ESG scores as a form of impression management to divert attention from a lack of
genuine decarbonization performance. Furthermore, the prevalence of vague expressions in the
Turkish sample corresponds to the attributes of greenwashing identified by Spaniol et al.
(2024), who define it as making unsubstantiated claims with deceptive intent to gain a
competitive advantage. Furthermore, Maniora (2017) empirically challenges the assumed
superiority of integrated reporting frameworks, finding that they can be negatively associated
with ESG integration levels compared to stand-alone reporting, as the dominance of financial
priorities may unintentionally marginalize non-financial disclosure. This finding is consistent
with Ozcan and Akbas (2025), who noted that while BIST companies identify climate risks,
they fall short in disclosing financial impacts and scenario analyses. Similarly, in the
international literature, Cho et al. (2012) and Marquis et al. (2016) emphasize that as scrutiny
over firms' environmental performance increases, they tend to engage in impression
management through selective disclosure and ambiguous phrasing. Turkish companies appear
to have chosen to mitigate regulatory pressure by "narrating" risk verbally rather than
"managing" it through technical and financial data.

One of the most critical findings of the study is that while the discourse of Turkish
companies is built upon "Future-Oriented Commitments," EU companies focus on "Past Impact
and Performance." The fact that "Commitment" codes in the Turkish data are approximately
five times higher than "Impact" codes may serve as an indicator that companies are attempting
to manage sustainability through future promises rather than tangible outputs. This suggests
that the problem of "misalignment between motive and impact," as noted by Saglam et al.
(2024), has deepened specifically in the context of Tiirkiye. Furthermore, the finding by
Kaldirim and Kaldirim (2025) that BIST 25 companies showed the lowest compliance (44%)
under the "Metrics and Targets" heading supports the "lack of impact" identified in this study.
This situation recalls the "correlation between signaling and greenwashing" posited by
Mahoney et al. (2013); intensive commitments made without concrete performance data are
generally accepted in the literature as indicators of greenwashing. Companies are eager to
disclose targets (commitments) but struggle to report realized performance (impact). However,
it should be acknowledged that the high reliance on vague and future-oriented commitments
may not exclusively stem from strategic greenwashing. Given that 2024 is the initial transition
year, this gap could also reflect a 'learning curve' and organizational capacity constraints,
particularly in modeling complex financial impacts and gathering Scope 3 emissions data.

The research demonstrates that there is no statistically significant difference between
Tiirkiye and the EU in the field of "Governance" (p > 0.05). This indicates that a global
"isomorphism" has been achieved in structural elements such as committee establishment and
job descriptions. However, when the tone of the discourse is examined, it is observed that
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Turkish companies utilize a much more "Positive" and "Assertive" language compared to the
EU. This finding contrasts with the European context described by Anwar et al. (2025), who
observed that following mandatory regulation (EUNFRD), firms adopted a more cautious and
less optimistic tone to avoid regulatory scrutiny. Furthermore, Bassyouny et al. (2020) suggest
that such positive tone may be driven by specific CEO characteristics, although strong corporate
governance mechanisms, such as independent boards, typically moderate this excessive
optimism. This excessive optimism aligns with the findings of Ozsozgun Caliskan et al. (2021),
who identified that Turkish CEOs frequently employ "self-laudatory" tactics in reports. This
"marketing-oriented" language, which may overshadow financial performance or concrete
climate action, brings with it the risk of "greenwashing"—a risk that Tepeli and Biiklii (2025)
point out as being prevalent during transition periods where audit mechanisms are not yet fully
established.

When evaluated alongside the studies of Ayranci (2025) on the aviation sector and Basar
and Dogruel (2025) on the fast fashion industry, the results suggest that Turkish companies use
sustainability reporting as a tool for strategic communication and image management; however,
the depth of technical data (financial materiality as per TSRS 2) has not yet reached EU levels.
While the high density of "Analytical" and "Financial" terminology in EU companies indicates
that reporting is a discipline of investor relations, the focus of Turkish companies on concepts
such as "Value," "Future," and "Vision" suggests that the process has not yet fully emerged
from the corporate public relations phase. The Net Sentiment analysis conducted within the
scope of this research reveals a discursive chasm between the Tiirkiye (0.26) and EU (0.03)
samples. The high positive tone in Turkish reports can be considered a sign that local companies
use sustainability as a 'corporate image management' tool and, in accordance with Signaling
Theory, consistently send success-oriented messages to stakeholders.

Contrary to this activity in Tiirkiye, longitudinal analyses of the EU sample showed no
statistically significant change over the years in any of the 15 categories examined. The stability
of critical indicators such as "Impact" and "Analytical Language" in EU reports can be
interpreted as the reporting practice in this market having already reached a level of
"institutional maturity" prior to TSRS 2 (IFRS S2). As noted by Rossi and Candio (2023),
integrated reporting and ESG disclosures in Europe have transformed into an established
information set that reduces analyst forecast errors. Consequently, EU companies did not have
to radically alter their reporting languages to comply with new standards; instead, they
maintained their existing "evidence-based" structures.

The longitudinal difference between the two regions supports the finding of Giirsoy and
Ozuyar (2024) that BIST companies utilize Sustainable Development Goals (SDGs)
"selectively" in their reporting showcases rather than integrating them into business processes.
The upward trend of the "Metrics and Targets" code in Tiirkiye, while the "Impact" code
remains statistically stagnant, can be interpreted as the process still being in the "discursive
expansion" phase; the transition to the "operational deepening" phase—representing the
reporting of concrete outputs—has not yet been achieved. Conversely, by maintaining its high
impact-oriented base effect, the EU continues to move sustainability reporting beyond being a
"letter of intent" and uses it as a tool for transparency and accountability, as highlighted by Al-
Amosh (2025).

When the primary hypotheses of the study are evaluated in light of the research findings,
H1, which predicted that the transition to mandatory reporting would transform the climate
discourse into an “action-oriented” structure, was not supported. Longitudinal analyses
revealed that although BIST companies significantly increased their “Commitment” rhetoric,
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they failed to create a statistically significant change in the “Impact” category, which expresses
concrete results. On the other hand, H2, which predicted that mandatory standards would reduce
the gap between global and local reporting languages (convergence), was partially rejected.
While analyses indicate that a global isomorphism has been achieved under the structural
heading of 'Governance,' it is understood that statistical differences between the Tiirkiye and
EU samples are maintained across other categories. This suggests that mandatory standards
provide formal alignment but have not yet created full global integration in terms of discursive
quality.

In conclusion, longitudinal analyses reveal that mandatory reporting (TSRS 2) triggers
"excessive signaling" behavior in emerging markets like Tiirkiye, increasing report volumes
without immediately bringing narrative quality to the desired impact-oriented level. As
Kaldirim and Kaldirim (2025) state, the production of high-quality information supported by
financial materiality will take time. The EU example demonstrates that beyond legal mandates,
corporate culture and stakeholder pressure are primary elements stabilizing reporting quality.
Therefore, to close the "intent-action gap" and ground the expanding corporate discourse on
"green trust" (Basar & Selimoglu, 2025) rather than "greenwashing", the activation of
mandatory independent assurance audits covering discursive consistency is essential (Ozgelik,
2025). It is recommended that future research tracks reports from 2025 onwards, when TSRS 2
will be fully implemented, to observe whether these "transition period" pains (vagueness,
excessive commitment) diminish and to what extent financial impact analyses are reflected in
the reports.
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Introduction: Mutual trust lies at the heart of the social contract; yet, in the neoliberal era, this
bond is being tested by the expanding limits of the digital state. This study problematizes the
transformation of privacy not merely as a technical security breach, but as a deeper erosion of
democratic legitimacy. It seeks to understand whether the digital sphere is evolving into a
liberating 'agora’ or a surveillance mechanism that threatens the individual's status as a political
subject.

Method: Adopting a qualitative lens, the research weaves together a descriptive analysis with
a theoretical critique grounded in political philosophy. The tension between the promise of
digital freedom and the reality of surveillance society is interpreted through the comparative
perspectives of Hannah Arendt’s public/private distinction and Jirgen Habermas’s
communicative rationality.

Results or Findings: The analysis reveals a stark paradox: The digital sphere has morphed into
a “transparency regime” reminiscent of a panopticon rather than a democratic public sphere. It
is observed that the state is shifting from a service provider to a proactive structure of predictive
policing, where privacy is commodified and ethical boundaries are redrawn by algorithms.

Discussion or Conclusion: The study concludes that privacy is not a luxury to be granted by
the state, but a constitutive “constitutional threshold” that defines human dignity. To sustain
legitimacy, policy must shift from data-hoarding to a privacy by design approach. Reclaiming
the digital sphere as a space of freedom requires strictly limiting state authority through ethical
and legal barricades.
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Arastirma Makalesi

Dijital Devletin Sinirlar: ve Bireysel Mahremiyet: Bir Kamusal Alan Perspektifi
Ejder Cetin * & Mustafa Demirkol P
Oz
Giris: Karsilikli giiven toplumsal sozlesmenin 6ziidiir; ancak neoliberal cagda genisleyen
dijital devlet pratikleri bu hayati bagi tehdit etmektedir. Bu ¢alisma, mahremiyeti salt teknik bir
giivenlik sorunu olarak degil, demokratik mesruiyetin bir krizi olarak sorunsallastirmakta;

dijital alanin 6zgiirlestirici bir agora m1 yoksa bireyi nesnelestiren bir "gdzetim mekanizmas1"
mi1 oldugunu sorgulamaktadir.

Yontem: Nitel bir yaklasim benimseyen arastirma, betimsel analizi siyaset felsefesi temelli
teorik bir elestiriyle harmanlamaktadir. Dijital 6zgiirlikk vaadi ile "gdzetim toplumu" gercekligi
arasindaki gerilim, Hannah Arendt'in 6zel/kamusal alan ayrimi ve Jirgen Habermas'in
iletisimsel eylem kurami iizerinden karsilastirmali olarak okunmustur.

Sonuglar ya da Bulgular: Analiz, dijital alanin demokratik bir tartisma zemininden ziyade,
panoptikonu andiran bir "seffaflik rejimine" doniistiiglinii ortaya koymaktadir. Devletin pasif
bir hizmet saglayicidan, yapay zeka destekli "6ngoriicii polislik”" yapisina evrildigi; bu siiregte
mahremiyetin metalastig1 ve etik sinirlarin algoritmalarca ihlal edildigi goriilmektedir.

Tartisma ya da Yapilan Cikarimlar: Caligma, mahremiyetin devlet tarafindan bahsedilen bir
liikks degil, insan onurunu ve siyasal 6zne olma hakkini koruyan kurucu bir "anayasal esik"
oldugu sonucuna varmaktadir. Dijital mesruiyeti slirdirmek i¢in veri istif¢iliginden
vazgecilmeli; "tasarimla mahremiyet" ilkesi ve bagimsiz etik denetimlerle dijital alan yeniden
bir 6zgiirliik sahasina doniistiiriilmelidir.
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Introduction

While seeking the conditions of the ideal “discursive public sphere” attained in the 18th
century, Habermas critiqued mass society through the narrative of the bourgeois public sphere
which began to deteriorate in the 19th century, yet he simultaneously established the principles
for the possibility of a political public sphere in modern democracies. Arendt, on the other hand,
offering a more pessimistic critique than Habermas with her analysis of the “Modern Age”
dating back to the 17th century, presented a total critique of modernization by idealizing the
specific forms of political organization in ancient Greek and Roman societies, where
participatory democracy was experienced in the “real” sense.

A fresh look at old ideas about public debate emerges when we consider how online
spaces now shape conversation - algorithms quietly shift who gets heard, how voices connect,
what counts as reason (Margetts & Dorobantu, 2019). In this respect, the digital public sphere
no longer merely extends earlier communicative arenas but restructures them through data-
driven governance and platform power.

The research question of our study is as follows: “How do individual privacy spaces
change due to digital state practices in the context of surveillance in the new public sphere and
what can be said about this change in terms of the classical public sphere theory?” The use of
artificial intelligence, data analysis and decision making algorithms in the digital state, which
has become a global phenomenon, increasingly erases the borders between the state and the
citizen and ambiguity in governance, security and individual freedoms arise (Lee et al., 2024).
In our study, which is a qualitative study, descriptive analysis and literature review methods are
used. In this context, within the scope of the “new surveillance” concept specific to the digital
age, we comparatively and interpretively examine the works of Hannah Arendt and Jiirgen
Habermas, who are the leading names of the differences between the public and private spaces.
Our study, which is an interdisciplinary theoretical study, aims to introduce a new approach to
the privacy debate, which is reduced to a technical and legal level and limited to data security
in developing countries such as Turkey. By incorporating key concepts in political philosophy,
such as the agora, the panopticon, and rational communication, the study aims to
reconceptualize privacy as an integral part of the crisis of trust that characterizes the digital
state-individual relationship. See also Véliz (2021) and Margetts & Dorobantu (2019). In this
respect, the argument of this study echoes recent normative discussions of privacy that depart
from the traditional understanding of privacy as a right of the individual and opt for the
understanding that privacy can also be a social good with democratic relevance. The latter
perspective posits that in digital governance environments, privacy can serve to sustain the basic
principle of trust among citizens, governments, technology providers, and third parties, which
is indispensable for efficient and accountable governance in the digital age.

This study aims to conceptualize privacy as a foundational boundary of democratic
legitimacy in the digital age by reinterpreting a debate primarily addressed at the legal and
technical levels in the literature on digital government and privacy, within the framework of
Arendt and Habermas' theories of the public sphere. This article makes three contributions to
the on-going discussion in the literature on digital state practices and privacy. Firstly, it leaves
the rather formal and technological focus on the discussion about digital state practices and
privacy behind by considering privacy as a political and normative issue in the context of the
theory of the public sphere. Secondly, it examines in the light of the theories of Hannah Arendt
and Jiirgen Habermas on the relation between the state and the public sphere, to what extent the
digital sphere can be regarded as a space of civil society for democratic communication between
citizens, in a world of digital surveillance technologies. Thirdly, it criticizes the prevailing
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individual rights-based understanding of privacy in the literature and introduces a constitutional
alternative based on a normative concept of privacy as a constitutional threshold limiting the
democratic potential of the digital state. Methodologically, this article employs qualitative and
theoretical analysis, drawing on conceptual analysis, in order to evaluate the theoretical
framework of the public sphere in the context of digital state practices.

From “discriminatory designs” to the digital state of exception The digital state is no
longer just a technological tool for public administration, but a new political and power
relationship between the state and the citizen. Through the use of “discriminatory designs”
disguised as “input neutral” and “technological” - which Benjamin (2019) describes as the
digital architecture that, according to the norms of the public space defined by Arendt and
Habermas, undermines it and turns the citizens into transparent beings and keeps the state
obscure in the algorithms of the decisions. This study investigates the preservation of the
boundaries of the public space in a data-driven model of governance, while linking the theories
of the public space with the digital practices that are currently exercised and analysing the
consequences of achieving algorithmic efficiency at the cost of the political effectiveness of
citizenship according to Hannah Arendt.

Methodology and Analytical Framework

In this study, preferred research design for this study would thus be conceptual and
normative rather than empirical or field-based. The focus here is less on frequency counts of
digital surveillance and more so on the qualitative understanding about how fundamentally,
through these practices of a digital state, that's being dramatically rearranged. By emphasizing
the normative implications of these community-building practices, I explain how the 'digital
limit' of both political and non-political communities substantively alters the conditions for (and
limits to) democratic legitimacy.

I have created a dual-lens analytical framework grounded in the political philosophy of
Hannah Arendt and Jiirgen Habermas to meet this need for adequate scientific theory. Further,
in this model, Arendt’s public/private dichotomy is not the mere historical concept it has
frequently been represented as; rather, it serves a diagnostic purpose to assess if any state
intervention online would be an internal structural ‘invasion’ of the protected private domain
(see Arendt, 2023). It also helps us see whether the individual is being shrunk from a political
subject to a data object.

Conversely, Habermas’s theory of communicative rationality serves as a normative
standard against which this analysis can be measured. I then use this lens to evaluate if the
digital public sphere engages anymore in a broad rational-critical debate or has devolved into
an algorithmically mediated echo chamber. This top-down and bottom-up blend allows the
study to go deeper than a descriptive narrative. It establishes a theoretical lens through which
contemporary governance forms, like predictive policing and infrastructuralisation of large-
scale data can be critically examined.

The findings of this research relate to the ideal understanding of the political, and not to
the statistical level of the political. The unit of analysis of this research is the structural change
in political subjectivity resulting from the exercise of algorithmic governance. By analyzing
through the specific research prism the legal framework and the digital infrastructure of
algorithmic governance, this research aspires to achieve an original contribution to the
philosophical debates on digital governance. In this sense, the result of this philosophical
research is not the expression of dogmatic theses, but the outcome of a meticulous philosophical

inquiry.
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Discussions on the Public Sphere

The historically qualified concept of the public sphere has continuously differentiated
and transformed up to the present day. In Ancient Greece, politics was conducted in the
common area, the public sphere, and the “polis” was this very public sphere where relationships
were based on the interactions of equal citizens. These relationships emerged on the basis of
freedom and equality, for the citizen (polites) was a member of the public sphere. In this period,
public life was lived in agoras, which consisted of the assembly, the court (lexis), and common
actions (praxis). The two activities constituting political life were “speech” and ““action.” The
life of the citizen in the public sphere was the “good life”, and to ensure this good life, the
necessities of life had to be met in the private sphere; thus the private sphere was a precondition
for ensuring the freedom of citizens in public life.

Aristotle approached the public sphere in the context of citizens engaging in politics
collectively and its relationship with the private sphere. 17th and 18th-century philosophers like
Locke, Hobbes, and Rousseau discussed the public sphere in the context of civil society, yet
after these periods the distinction between public and social concepts became blurred and civil
society was identified with political power. Kant defined the public sphere as the area formed
by public opinion, while in the subsequent period civil society underwent a change to include
family and economy. Marx used civil society in this sense and addressed its dialectical
relationship with the state, whereas in the 20th century Gramsci examined the cultural and
ideological aspects of civil society contributing to the current usage of this concept.

Arendt questions human life by sharply drawing the boundaries of the public and private
spheres; the public sphere is the realm of political activities while the private sphere is that of
non-political activities. Arendt attempts to remind humans of the experience related to the life
of the “polis”, suggesting that the public sphere can be seen as the place where differences
emerge, meaning the subjects constituting the public sphere exist with their differences.
According to Arendt’s model wherever citizens have the opportunity to speak and act they
possess the possibility to create a public sphere, a possibility that exists where individuals are
in harmony and where there is equality and participation. In spaces devoid of harmony, trust,
and participation, we cannot speak of a public sphere. For Arendt, the public sphere—
understood as the space of discussion, speech, and action—constitutes the realm of politics,
since it is through speech that individuals become political actors (2023). In Arendt's public
sphere model humans exist through their actions, and the understanding of doing politics based
on differences—that is, justifications based on race, ethnic structure, or religion—is not valid
here. The individual exists here on their own behalf and gains their identity in this sphere. In
the public sphere the citizen freely defends their thoughts depending on their power of
representation. In this sphere where equality prevails people come face to face having the
opportunity to convey their thoughts to one another and to evaluate a problem from different
angles.

The private sphere, on the other hand, possesses the quality of secrecy/privacy. The way
to escape and hide from the transparency and openness of publicity is to own private property.
Secrecy/privacy expresses the distinction between the private sphere and the public sphere, or
in other words, the distinction between what is to be hidden and what is to be shown publicly.
The condition of slaves and women determined the existence of secrecy/privacy in the private
sphere. Arendt (2023) notes that individuals such as laborers, who were bound by biological
necessities, and women, who ensured the physical survival of the species, were historically
relegated to the hidden realms of the private sphere.
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The situation that most clearly expresses the distinction between the private and public
spheres is the existence of things that need to be hidden versus things that need to be displayed
openly. The private sphere is closed to human knowledge and in one aspect keeps the hidden
secret, harboring the realm of birth and death. This is primarily because the fundamental
transitions of human existence, specifically the origins and ends of life, remain beyond the
scope of certain knowledge (Arendt, 2023).

While grounding her model, Arendt emphasizes that “labor” and “work™ activities,
which she approaches dialectically, belong to the private sphere. Every human activity
expresses the place it is located; labor and work belong to the private sphere while action
belongs to the public sphere. Labor expresses activities aimed at meeting biological needs to
sustain one's life, and according to this model labor is a concept distant from the public sphere
and can be evaluated as a concept of the private sphere. Work expresses the world of needed
objects. These two concepts belonged to the world of women, slaves, and merchants who
continued their lives and occupations within the boundaries of the private sphere in the Ancient
Greek period. In the private sphere secrecy and privacy were in question, and the citizen who
was the head of the household applied force and violence in this sphere depending on secrecy.

We see that Arendt places the “polis,” which existed in Ancient Greece and expressed
the public sphere in another way, at the foundation of the public sphere model she developed.
For Arendt the “polis” is a historical fact, and while re-evaluating the “polis” that emerged in a
specific period in Ancient Greece she was aware that it could not be repeated in today's world.
The importance of the “polis” for Arendt lies in it being an organization that allows everything
seen as a problem to be discussed by citizens and highlights solidarity rather than violence. For
this reason, she places the “polis” at the center of her theory. According to Arendt (2023), the
essence of the polis resides not in its physical or geographical boundaries, but in the collective
existence and interaction of its citizens.

Speech in the political sphere is a speech with a special quality, not just any speech.
Speech in this sphere is conscious speech based on knowledge regarding society. In Ancient
Greece, the political sphere was the place where citizens' common words and deeds were
shared. The polis is conceptualized by Arendt (2023) as a dynamic organizational structure that
emerges whenever individuals engage in collective action and shared discourse. Action, speech,
and freedom are the powers that complete the public sphere; if one of these is missing one
cannot speak of a public sphere. Man can achieve immortality through his life in the public
sphere. For Arendt, freedom is the most valuable quality of human life, and the public sphere
must be recreated for freedom to be lived and human equality to be achieved. Participatory
democracy and the concept of the active citizen are at the center of the understanding developed
by Arendt.

Whether one is talking about the disappearance of public space or merely the loss of his
own right to the future tense, in essence, this is how power operates today. Yes, as Zuboff
(2019) says, the massive collection of human behavior data provides a new type of power that
works underground, avoiding human awareness and effectively eliminating uncertainty. These
methods, when utilized by the digital state, are nothing like Habermas's ideal of a public sphere
where rational debate took place. Instead, it is transformed into a 'behaviorist mold ' regime.
Here things change. The state no longer gathers information about its citizens to manipulate
them. It forces them to make decisions by influencing their choices through digital signals. All
of this upends Arendt’s understanding of politics and freedom as a “public life” understood as
“activity and surprise.” A new, technological order establishes a new form of rationality that,
as long as it remains imperceptible and concealed behind technology, can avert and eliminate
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the dynamics and unpredictability of the public life of citizens, by turning their capacity for
action into administrative efficiency. Wanting to remain private is therefore not the central issue
at stake in this respect; rather, what is at stake is the defense of our freedom to oppose those
anonymous systems that are devouring our democratic reality and thereby reducing politics to
a purely ordinary affair.

One of the criticisms of Arendt’s theory of the public sphere is that it portrays political
activity in an unrealistic light. In her effort to portray political activity as being central to the
everyday lives of citizens and to show that political activity is carried out in a space where
citizens are seen as equals, she neglects to consider the structural inequalities and exclusions
that actually exist in modern public spaces. While her framework remains normatively
powerful, it provides limited analytical tools for understanding mediated and asymmetrical
forms of publicity.

The public sphere defined by Habermas is the liberal bourgeois public sphere. He
questions the rise and fall of this sphere which is specific within its historicity and limited to a
certain period. Habermas's idea of the public sphere is an area at the level of legal rights where
state intervention and market relations are absent. Habermas paints a picture of publicity
separate from the state and society; this public sphere expresses an area separate from the
political relations of family, market, and state.

Habermas's concept of the public sphere leads to the questioning of a category belonging
to bourgeois society, and in this form, he is in an effort to reconstruct the public sphere as a
historical category. The public sphere is an area open to everyone without the limitations of any
social environment. According to Habermas, the public sphere is a specific area located within
civil society. In this area, the citizen is located in a specific sphere open to freely explaining
and publishing their thoughts, using the right to organize, and communicating with each other
about problems concerning everyone. In the public sphere, citizens have the opportunity to
discuss equally, rationally, and critically. According to Habermas, this form of discussion is the
basis of democracy, and through discussion, the neutralization of social power is in question.

Habermas evaluates the category of the bourgeois public sphere as specific to a certain
period. The establishment of institutional relations between parliament, press, and political
parties is an indicator that the public acquired political functions in the 18th century. However,
the nature of the public's political function must be evaluated in connection with the
development history of the bourgeois class or society. In other words, the political function of
the public can only be understood holistically by examining the historical phase in which
commodity exchange and social labor achieved independence from state authority (Habermas,
2021). This structural transformation becomes particularly visible in contemporary digital
platforms, where publicity is no longer mediated by deliberation but increasingly shaped by
algorithmic visibility.

The public community is divided into a minority producing reason in a non-public form
and a mass formed by consumers. In the name of making economic understanding and thought
dominant, a literary, political, and consumer public was created, and the publicity of
communication tools was destroyed. Habermas (2021) argues that the reality constructed by
mass media maintains a public character only in superficial terms. Mass media has emptied the
privacy of the private sphere by making it transparent.

According to Habermas, it is possible to read the structures of social integration in public
spheres. The political publicity of the institution of democracy has a meaning for the integration
of society. Habermas (2019) suggests that in modern societies where citizens lack personal
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familiarity, the establishment and continuity of a fragile partnership depend on the collective
process of forming public opinion and will. In this sense, the state of a democracy can be
understood by listening to the pulse of public opinion politically.

According to Habermas's understanding, the function of the public sphere is
communication. Today, the public sphere directed by mass media such as the media and
advertising sector will reveal its critical political function based on reason in the direction of
rationalizing communication. The aim in rationalization should not only be the rationalization
of political power but beyond that, it should respond to the practice of life through scientific
and technical developments. The relationship between technique and democracy should be
questioned, and the possibilities of using technique should be arranged in a beneficial way for
people. Communication in the public sphere is an activity showing that people have become
aware of themselves as social subjects. The conditions providing communication and the public
sphere are the same; these conditions are truth, reality, honesty, and intelligibility. These
conditions are also the conditions of discourse ethics. Discourse ethics aims to solve political
and legal problems fairly.

Habermas identifies the “social state” model belonging to capitalism as the structural
transformation of publicity. In this model, mass media have developed sovereignty over
publicity. Public and private spheres have intertwined. Here, organizations not only maintain
their sovereignty in goods and the market; they also possess political functions in social
environments. This process leads to the re-feudalization of the public sphere. Today, the
boundaries between the public and private spheres have deteriorated in favor of mass culture.
Mass media directs what is public. According to Habermas, fundamental rights are the
guarantee of political publicity. In the public sphere, communication is important, and
Habermas's understanding of communication expresses an interaction where consensus
regarding the developed action plans of the participants is achieved. Consensus is achieved
through rational discussion. Rational action is revived on the basis of communication in the
public sphere.

The public sphere model developed by Habermas is open to criticism in certain aspects
today. Although the public sphere seems open to everyone in the thinker's model, in practice it
is open only to citizens who are “mature subjects”. The ambiguity of “everyone” carries within
itself. Workers, women, and those from different ethnic groups do not take place in the public
sphere because they are not mature subjects. In the said model, inequalities are bracketed. In
this context, it is necessary to reconsider the concept of the citizen and think about whether a
public understanding that includes differences should be developed. In the model developed by
Habermas, the public sphere is accepted as an area separate from social environments.
Habermas's understanding of the public sphere provides the possibility of a critical questioning
of developments in the media and political world today.

The Digital Sphere As A New Public Sphere

In the context of the digital state, the concept of a 'limit' refers not to a geographical line
of sovereignty but to a multi-layered threshold with legal, political, and ethical dimensions. The
legal limit marks where the state's authority to collect data ends under legitimate laws (such as
KVKK, GDPR); the political limit defines where the state's security reflex must be halted to
prevent the violation of individual liberties; and the ethical limit represents the inviolable
domain where an individual's digital footprint must be deemed 'private life'. In the neoliberal
era, the state tends to continuously expand these limits to the detriment of the individual often
under the guise of 'security' and 'service efficiency' thus the 'limit' problematized in this study
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is not the limit of the state's technological capacity but rather the limit of its democratic
legitimacy.

Just as Habermas discussed newspapers as a tool for the formation of the bourgeois
public sphere in modern society in the 19th century, it is now in question that the internet, in a
world rapidly individualizing under the influence of neo-liberalism, is revitalizing a global
public sphere. Habermas's concept of publicity is brought to the agenda again with the spread
of the internet, which is the resultant of new information and communication technologies, to
society. The digital sphere is seen as the third stage of the public sphere coming after the
newspaper and radio-TV. The thought regarding the internet creating a public sphere or spheres
stems from the technological potential of the internet. The technological potential of the
internet, characterized as the “network of networks” based on connecting computer networks
to each other, has led to the revival of the positive relationship established between information
and democratization.

The internet is a digital sphere where everyone with access can express themselves
freely through different tools (e-mail, chat programs, forums, websites, etc.); it provides
communication in every direction from person to person, person to group, group to group, and
group to persons allowing for the global and simultaneous sharing of information. The
abundance of information, the multiplicity of options, and the possibility of interaction on the

internet have reactivated dreams of “participatory democracy”, “direct democracy”, and the
“agora”.

The conceptualization of the digital sphere as a new public sphere requires a move
beyond the assumption of technological neutrality. What Hildebrandt noted back (2018) still
holds true — digital spaces now take shape through systems designed to act ahead of thought.
These platforms block out the space where we can weigh competing ideas and perspectives
against one another and they thereby undermine the notion that through the process of
argumentation, ideas can be proven or strengthened. Through their unexamined design, social
media undermines the ideals of deliberative democracy. We do not discuss or deliberate about
the architecture of social media sites and therefore the architecture of these sites defines the
nature of our deliberative practices. The social media space is not a democratic agora, a civic
space, for the purpose of discussion and deliberation about politics. Rather it is a technological
design that acts as a filter to our social and political discourse prior to that discourse ever taking
place. When the digital state integrates its functions into these infrastructures, the 'limit' of state
authority becomes invisible and automated. This transformation suggests that we are moving
from a public sphere of discourse to a public sphere of 'management,’ where the individual’s
role is no longer to participate in a rational-critical debate, but to be efficiently processed by
algorithmic systems. Therefore, the digital public sphere must be re-evaluated not just as a tool
for communication, but as a site of constitutional struggle where individual agency is at risk of
being designed out of the system.

However, this dream of an agora was shattered by the realization that the digital sphere
is not a neutral field for public deliberation but rather an algorithmically designed echo chamber
(Maslej et al., 2025). Large-scale empirical mappings of Al systems demonstrate that
engagement-optimizing algorithms systematically privilege affective polarization over rational-
critical debate, thereby structurally undermining the Habermasian ideal of communicative
rationality (Maslej et al., 2025). The rational-critical discussion ground idealized by Habermas
(2021) has been replaced on digital platforms by a design aimed at fueling users' emotional
reactions to generate more interaction (and thus, more data). In The Transparency Society,
Byung-Chul Han contends that the digital age is not suffering from a communication crisis, but
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from a crisis of privacy: our information is exposed and we are forced to provide explanations
for our actions and personal details (Han, 2017). While the individual believes they are being
liberated in the digital sphere, they are in fact imprisoning themselves in a digital panopticon
through voluntary disclosure (Han, 2017). In this regard, the digital sphere has transformed into
a market of consensual surveillance rather than a public square of freedom.

According to Timisi, authors emphasizing the internet-democracy relationship support
their views around five main themes: easy access and sufficiency in information access, the
internet's organization immune from authorities, unlimited freedom of expression on the
internet and the technical difficulty of content control, increased political participation, and the
expansion and globalization of civil society (Timisi, 2003). Revisiting the democratic potential
of the internet, Fuchs (2023) suggests that the digital public sphere is currently characterized
by a struggle between liberating deliberative spaces and institutionalized surveillance
mechanisms. It is argued by liberal theorists that the internet, thought to lead to many positive
transformations in society, will democratize society and apply direct democracy because it
provides individuals with the information they want by overcoming national borders and time
problems in the political sphere with its structure that multiplies information and is based on
interaction, facilitates citizens' participation in politics “technically”, creates a discussion
environment through virtual forums, gives dissident voices and alternative groups in society the
opportunity to communicate and express themselves at a much lower cost than dominant
communication tools under capital control, and facilitates the organization of civil society.

The internet owes its designation as a free space from its early days to being relatively
independent of market and state control compared to other communication environments. Yet
this relative freedom has been narrowing for some time due to the coercion of both states and
the market. In the first stage, to ensure a safe shopping environment suitable for the needs of
the market, the internet environment began to be taken under control for secure money transfer
and the prevention of internet piracy.

British sociologist Antony Giddens argues that the relationship between information and
society precedes modern internet technologies; instead, he maintains that the origins of the
nation-state are fundamentally rooted in information collection, suggesting the modern state
has inherently been an information society from its inception (Giddens, 1985). Furthermore,
Giddens contends that classical thinkers like Marx, Weber, and Durkheim overlooked the
pivotal roles of violence and surveillance in the formation of modern society (Giddens, 1985).
A highly organized nation-state must constantly collect information about citizens and share
this data with citizens again to maintain its existence, and in this way, society will be able to
develop a social self-perception by knowing itself (Webster, 2021). On the other hand, the state
itself needs information about citizens incessantly to understand the limits of its sovereignty,
collect taxes, and distribute resources, which requires “effective surveillance” (Webster, 2021).
The need for surveillance is not only to ensure institutional continuity over a large population;
another important feature of these structures is that a significant part of nation-states were
established in wartime and developed based on defense needs, meaning war is one of the basic
existence dynamics of the nation-state (Webster, 2021). Therefore, surveillance goes beyond
an activity needed to complete its functions; nation-states try to collect information about the
“enemy” incessantly citing threats that may come from outside.

Today, states' activities of collecting information about citizens are becoming
increasingly complex. Collecting information with the justification of a threat is not only an
activity directed outwards but also a situation concerning the nation-state's own citizens. It has
been observed that activists, union leaders, and media workers can also be included in the scope
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of security-justified surveillance (Webster, 2021). While some of this collected information is
kept constantly secret, some of it—divorce rates, crime rates, education levels, etc.-is presented
to citizens through the media. Thanks to this information citizens have knowledge about their
own lifestyles and how to plan their futures, yet this informing allows states to manipulate
citizens as much as inform them. Modern capitalist state relations carry such a complex nature
that it is not possible for individuals to collect high rates of information without state-supported
organizations. Politicians and bureaucrats holding state authority possess so much control over
information that all modern nation-states face “danger of totalitarianism” (Webster, 2021).

Nevertheless, this surveillance mechanism established by the state and the market today
is no longer limited to merely 'watching what is' (surveillance); the primary goal is predicting
what will be (prediction). Recent systematic reviews indicate that predictive policing
technologies not only reproduce existing social biases but also expand the discretionary power
of the state by translating probabilistic risk assessments into pre-emptive interventions (Lee et
al., 2024). In the digital age, the role of the state has evolved from simply keeping data as an
archive record to a model of predictive policing that forecasts future risks, crimes, and social
mobilities through artificial intelligence and big data analytics (Lee et al., 2024). In this new
regime which Shoshana Zuboff defines as “Surveillance Capitalism”, not only the individual's
current actions but also their future “behavioral surplus” are processed as raw material and
converted into a commercial or political prediction product (Zuboff, 2019). The fact that we are
being violated privacy means no longer that the intimate is being revealed but that our
preferences are being formed before we are aware of it. Information about our preferences is
already at the disposal of algorithms before we decide. This is fundamentally different from the
classic concept of surveillance. Tore Velde of the Swedish Defence Research Agency has
labeled this phenomenon “‘anticipatory governance”, i.e. a form of state governance that is
aimed at citizens’ future actions (Tallberg et al., 2023).

Today, with the significant contribution of internet-based technologies, the number of
people who can be kept under surveillance can be quite high. Many internet-based technologies
can go beyond entertainment or social relationship purposes and turn into tools for keeping
users under surveillance. Some website can detect faces in photos uploaded to the page,
compare them with thousands, perhaps hundreds of thousands of photos on the internet, and
find other photos where the face in the photo appears. According to Morozov (2011), such
technologies have been exploited by oppressive regimes, such as in Iran, to identify and target
political activists. Similarly, the Indian government has utilized digital tracking to monitor
Facebook users in the Kashmir region, employing automated alerts to summon suspected
individuals to police stations (Morozov, 2011). With developing surveillance technologies,
totalitarian tendencies are also emerging in democracies. With developing surveillance
technologies, totalitarian tendencies are also emerging in democracies. According to Jean
Claude Paye, legal regulations in America and England pave the way for e-mails to be inspected
without any permission, and “general supervision has replaced punishing certain behaviors”
(Paye, 2004, p.153). According to Paye, legal regulations paving the way for internet
surveillance allow contents on the internet to be monitored before a criminal act occurs by
emphasizing the terror threat and creating a “proactive” surveillance system with police logic
(Paye, 2004). Although states' tendency to use the internet as a surveillance tool is a structural
situation regarding the emergence of nation-states, the legal ground of this surveillance
tendency has increased significantly especially with the terror attacks on New York and
Washington on September 11, 2001.
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The Privacy Problematic

It is possible to address privacy in different dimensions. Privacy as secrecy is the
individual's desire to keep information about themselves and certain actions secret from
everyone or some people they choose. Anonymous privacy is the individual's desire to perform
certain behaviors (even if done in society) in a way that cannot be associated with the individual,
that is, the desire to be anonymous. Autonomy privacy is the individual's preference for some
of their behaviors to remain public or secret to depend on themselves (Teh, 2002). Susser further
argues that in the digital age, this autonomy is under threat from “algorithmic manipulation,”
where invisible data architectures diminish the individual’s capacity for self-governance
(Susser et al., 2019).

The right to privacy against the state differs from the right to privacy against other
people in two respects. First, although there are situations of violating another's privacy areas
without their consent through theft, etc., among people, their relationships with each other are
generally voluntary. The individual has control over the personal information they will disclose
to another and possesses the power and measures to protect their privacy against other people.
However, the state can perform forced interventions against individual privacy in a very wide
area. The second difference is that the state has sovereignty based on applying physical force
over citizens. It is possible for individuals to take some measures to protect their own privacy
against third parties (they can protect themselves against other citizens, take measures like locks
and burglar alarms); however, they are very powerless when it comes to protecting themselves
and their personal information against the state. The only way they can resort to protect their
personal information from the state is to try to hide it (Flaherty, 2000). As Tanczer (2020)
observes, cybersecurity in the digital state must be redefined as a foundational pillar of the
social contract; without it, the state’s intervention in personal domains loses its democratic
legitimacy. The effects of this difference on privacy exhibit changes according to the point of
view. If the state is thought to be well-intentioned, wanting the good of its citizens, and
observing the public interest, then personal privacy will make it difficult for public officials to
do what is good. However, on the other hand, if it is thought that the state can behave against
citizens, in that case, personal privacy against the state and its protection is definitely a good
thing. Although it is accepted that privacy can be used in hiding personal crimes, the view that
it should be protected against the state is quite widely accepted.

Uslaner (2004b), in a study where he also addressed the relationship between trust in
the internet and privacy anxiety, argued that individuals who are generally prone to trust have
low levels of concern regarding privacy in transactions they carry out over the internet, whereas
those with low propensity to trust have higher concerns regarding privacy and security. While
trust tendency is effective on privacy perception, privacy perception is also an effective concept
on trust towards e-government applications, for problems and concerns regarding privacy are
among the critical obstacles to the implementation of e-government (Cullen & Reilly, 2007).
While trust is vital, Lember ve Crompvoets (2023) notes that the 'black-box' nature of modern
public service algorithms creates a legitimacy crisis that technical security alone cannot solve,
as citizens feel alienated from the decision-making processes. Ensuring information security at
the highest possible degree is of vital importance for information and communication
technologies. Information security relates to the ability of personally identifiable information
to be transmitted and disclosed over the internet and insecure networks and is the key to privacy,
which is one of the most important elements of the trust environment that has become
indispensable for the information society. The requirements of e-government systems to be
established to ensure information security and reduce privacy anxiety as much as possible
should be determined while the system is still being designed (Kalloniatis et al., 2004). In this
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respect, e-government applications should not only offer better service opportunities for public
institutions but also provide citizens with the guarantee of holding data ownership. Citizens do
not want their personal information shared with third parties. The amount of information in the
hands of the state and the sensitivity of this information is an important issue in terms of
security, and the theft of citizens' data by hackers or access to such information by third parties
must be prevented.

This security threat is not just a technical cybersecurity issue, but also has to do with
the legal limbo that stems from combining “hybrid” relations between the state and tech
behemoths. With states sharing data more and more with the tech giants in order to perform
public services (smart cities, digital health etc.), it blurs the line of who actually owns and has
sovereignty over public data. In Turkey, for example, the Law on the Protection of Personal
Data (No. 6698, 2016), commonly known as KVKK, and GDPR in Europe became “digital
shields” to protect ethical cookery as individual against this data tsunami (Tanigik & Bal, 2024).
Véliz (2021) goes on to claim that privacy is not only a personal preference, but also a
collective power essential for the survival of democracy, updating Arendt’s insistence upon
political freedom in the digital age. But such legal writings may still prove to be insufficient to
fully secure the privacy of the individual from the state insofar as differences in room for
manoeuvre are much greater when it comes to data that are processed on public security or other
grounds based on national interest than data from the private sector. At this juncture law is
slow to move and data colonialism indemnifies itself with legal gaps.

These legal boundaries are drawn with varying approaches on a global scale. For
instance, while the European Union (EU), through the General Data Protection Regulation
(European Parliament & Council of the European Union, 2016), treats privacy as a fundamental
human right—effectively telling both the state and the market to 'back off' when it comes to
personal data—the United States (US) plays a different game altogether. There, you see a more
market-driven, sectoral pragmatism at work. Especially in that foggy, post-9/11 atmosphere
where 'national security' became the ultimate trump card, the boundaries of state digital
surveillance were pushed to an almost unrecognizable extent under the USA PATRIOT Act
(Uniting and Strengthening America by Providing Appropriate Tools Required to Intercept and
Obstruct Terrorism Act of 2001). Turkey, on the other hand, appears to have adopted the EU
model (Directive 95/46/EC) with its Law No. 6698 (KVKK); however, due to broad exceptions
such as 'state security and public order' in Article 28, it exhibits a hybrid model that leaves a
wider margin of maneuver for state authority in practice (KVKK, 2016). This situation causes
individual privacy in Turkey's digital state applications to remain in a more fragile position
against the concept of public interest.

In fact, privacy is one of the most emphasized subjects in computer and information
ethics. Privacy is directly related to information and access to information, and the problem
must be handled through the relationship between personal information and personal identity.
Like all types of information, personal information should be respected, and privacy should be
ensured in this area. Moving from the fact that humanity is constantly developing, protecting
the individual's information privacy also means recognizing their freedom to develop (Stahl,
2008). Tallberg et al., (2023) notes that the lack of algorithmic transparency in today's digital
ecosystem makes Habermasian rational deliberation impossible. In other words, privacy is also
one of the key concepts regarding development. Uslaner (2004a) argues that trust in the internet
and relationships established over the internet can be structured not over strategic trust, as he
defines it, but rather over moral trust. There are many examples where trust in the internet yields
good results and good intentions are abused, yet the way to make the progress of a technological
development like the internet possible passes through trusting humanity rather than strategic
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trust. However, in internet-based applications, information moves much faster than controllable
limits.

In Data Sovereignty and Structural Privacy Threats, Lember and Crompvoets (2023)
argue that the lack of control over personal data (which they call data sovereignty in relation to
citizens) experienced by citizens due to the automation of data processing systems constitutes
a legitimacy crisis. They further argue that this lack of control over personal data, which we
experience acutely especially after learning about the weaknesses of public infrastructure in the
age of digitalisation, is what we call data sovereignty of citizens, a term first coined by Cullen
and Reilly (2007). For instance, after all state institutions went online through e-government
portals, it became apparent that the state’s information is very exposed to potential internal
leaks or third party cyber attacks (STM Defense Technologies Engineering and Trade
Inc.,2025). Maalla (2021) highlights the lack of transparency in the use of Al within the public
administration system, which may convert the administration system into an instrument of
social control, turning public administration into an administrative system that does not provide
any positive public service to citizens. Hence, this feeling of being in the data flow without
control constitutes a structural privacy threat which is not something that the individuals or
society can do anything about. Rather, it is a constraint that needs to be overcome for the
modernisation of the public administration through the digitalisation of the state and for the
citizens to adapt to the new digital government tools. As shown in the studies of social media
users in Turkey (Turan, 2024), citizens’ attitudes towards social media and privacy and trust
issues in this regard may change over time as citizens become more aware of being under
surveillance. As Margetts and Dorobantu (2019) argue in relation to the digital state, citizens
cannot be expected to trust the digital state by merely installing firewalls and using encryption.
Complex accountability mechanisms need to be developed to account for the Al systems that
monitor citizens.

At this very moment, our privacy is no longer a constitutional right that needs to be
defended, but rather a constitutional barricade which signals the boundaries of a surveillance
state in the digital age. As far as Habermas is concerned, the digital world should be the
“liberum veto” of our time — meaning free and unencumbered spaces for discussion. Privacy is
not an entry ticket for these spaces. Rather it is a precondition for having a digital space of
communication that is free of surveillance. When an individual calls on the state to implement
state-wide end-to-end-encryption through means of cryptography, anonymity and data
sovereignty, in a state where the citizen is continuously under surveillance by highly efficient
algorithm-based crime prevention technology — then this call is, in the modern age,
characterised by the same features that Arendt identified in civil disobedience as a “space of
resistance”. Therefore, the normative solution in digital democracies lies in constitutionally
guaranteeing privacy not as a favor granted by the state but as a founding and untouchable
'negative liberty' that limits state power. Otherwise, the digital state carries the risk of
transforming not into a servant for its citizens but into a warden who records every move.

Wide powers given to governments using terms such as national security or public order
can quietly erode personal privacy. In real situations, those justifications tend to act like open
permission slips for gathering private information. Without outside review or regular checks,
officials may stretch their reach far beyond what laws intend. Over time, the lines meant to
contain digital surveillance grow fuzzy, almost meaningless. Slowly, a space forms where rules
about data access are bent, ignored, reshaped — simply because they can be.

Nowadays governments lean heavily on hidden algorithmic tools when making choices.
Not even lawyers or ordinary people get to peek inside how those tools reach conclusions.
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Hildebrandt pointed out back in 2018 that not being able to follow the reasoning shuts down
fairness. When a machine tags your name without explanation, fighting its call becomes
pointless. When power goes unchecked, it weakens what keeps democracies honest. Laws alone
cannot fix this gap. To stay an active participant in politics, not just raw material for tracking,
people need stronger moral limits on government access — limits shaped through ongoing public
argument. If that tension fades, mass monitoring by authorities could settle into everyday life
without challenge.

Conclusion

That privacy is a human right is a universally accepted premise. Individuals want to be
sure that information regarding themselves will be processed and treated fairly, but the state’s
collection, storage, and management of personal data regarding citizens render the issue of
privacy increasingly critical. Indeed, empirical findings demonstrate that there are numerous
cases where personal information stored in public institutions could not be protected, was
abused, or was leaked externally during the e-government process which is still in its
developmental stage. This situation erodes individuals' sense of trust in e-government and
negatively affects their behavioral patterns and sentiments. Therefore, problems in the storage
and use of personal information collected in public institutions must be identified, and
procedural measures and specialized institutions must be established to prevent damage to the
right to privacy.

This study, conducted on the limits of the digital state and individual privacy, goes
beyond these necessities to reveal that the tension between the state's role as a "service provider"
and its "surveillance" nature in the neoliberal era has eroded classical public sphere theories.
The fundamental theoretical conclusion reached by the study is that the digital sphere has
transformed into a transparency regime in which visibility is no longer a condition of
democratic accountability but a mechanism of normalization and control. In this regime,
privacy erosion operates not merely as a technical side effect of digitalization but as a structural
transformation of the relationship between the state and the citizen. This conclusion resonates
with recent arguments emphasizing that democratic legitimacy in digital states depends not on
technological efficiency, but on the preservation of epistemic autonomy and meaningful
consent within data-driven governance structures.

In this context, the following policy recommendations are of vital importance for digital
state applications to maintain their democratic legitimacy:

1. Data Minimization and Purpose Limitation: Public institutions must abandon the
logic of "hoarding data in case it is needed one day"; data collection processes must be
strictly limited to the minimum level required by the service provided.

2. Independent Audit and Transparency: The state's data processing activities must be
audited by autonomous boards supported by civil society and academia, independent of
the executive branch; algorithmic decision-making processes (black boxes) must be
made transparent.

3. Privacy by Design: When establishing e-government systems, privacy must be
constructed not as a patch added later but as the architectural foundation of the system.

How should we conduct research into privacy in the future? The answer is: by thinking
about what the surveillance technologies of tomorrow could mean for society and thus what we
need to do today to counterbalance them. The future of privacy research should explore, for
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example, the ethics of the use of artificial intelligence in predictive policing or how blockchain
technology could help give citizens control of their personal data. Privacy will be the civil rights
battle of the digital age. Current literature on the effects of digitalisation generally describes
privacy as a purely technological or security issue, while this article suggests that privacy
should also be described as a political issue in the context of digitalisation. It uses the theories
of Hannah Arendt and Jiirgen Habermas on the public sphere as a theoretical basis and examines
how privacy acts as a component of political subjectivity and the foundations of democratic
politics in the digital age. In the context of the digital state in particular, a state that is
increasingly governed through technology, it is no longer sufficient to look at whether a state
has high-tech infrastructure or whether citizens have access to adequate online services. Instead
the digital state must also be viewed in terms of ethics and politics. And the ‘limit of the digital
state’ is not about reaching the limits of what is technically possible, but rather about the
moment at which technology intrudes upon human existence as a human being, as a person, as
something that is dignity-filled and therefore privacy-protected.

Privacy is about more than just technology. It is about politics and the political nature
of the self. The possibility of a truly open digital life presupposes a fundamentally different
understanding of the state and of state power. Thus, it is necessary to think about the
technological means of realising epistemic autonomy — that is, the conditions under which one
can constitute one's own knowledge and opinions independently of the structures of algorithmic
processing or the statistical predictions of models. Stronger ethical and legal norms are needed
in order to prevent the surveillance state from becoming the standard form of governance.
Protecting private space is no secondary or third-order question of politics; it is rather a
constitutional one, one that is fundamental to the very idea of democracy.
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Abstract

Introduction: This study examines whether qualitative narratives in credit rating reports can
be systematically structured using machine learning and to what extent indicators derived from
these narratives carry information for predicting national credit ratings. The research is
significant because it operationalizes narrative-based assessments, central to rating processes
yet difficult to integrate into quantitative models, making them measurable and analytically
tractable.

Method: This study analyzes publicly available institutional credit rating reports. Reports
statements are first classified as strengths or constraints using a transformer-based model and
then transformed into narrative indicators. Using only these features, national credit ratings are
predicted via multi-class classification, with firm-level train—test splitting to avoid data leakage.
Performance is assessed using accuracy, precision, recall, and F1-score.

Results or Findings: The strength—constraint classifier achieved high performance (accuracy
=0.977; F1 = 0.981). For rating prediction, accuracy was 0.517, with macro-F1 = 0.403 and
weighted-F1 = 0.500. Class-level results were more stable for AA and BBB, but limited for
AAA and BB.

Discussion or Conclusion: The findings indicate that indicators derived from report narratives
carry a meaningful signal about credit ratings, yet this signal is not sufficient on its own. The
proposed approach can be used for rapid summarization of newly released reports, tracking
changes in the Strengths—Constraints balance, and supporting scalable credit surveillance and
early-warning systems. Future research is encouraged to adopt approaches that integrate
narrative indicators with financial and macroeconomic variables.

Keywords: credit rating reports, credit rating prediction, transformer-based
classification, financial natural language processing
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Arastirma Makalesi

Kredi Riski Siniflandirmasinda Kelimelerin Giicii: Alternatif Kredi
Derecelendirme Araci Olarak Sentiment Analizi
Yunus Emre Akdogan?
Oz
Giris: Bu calisma, kredi derecelendirme raporlarinda yer alan nitel anlatilarin makine
ogrenmesi ile sistematik bi¢cimde yapilandirilip yapilandirilamayacagimi ve bu anlatidan
tiiretilen gostergelerin ulusal kredi notunu 6ngérmede ne Slgiide bilgi tasidigini incelemektedir.
Arastirma, derecelendirme siire¢lerinde merkezi rol oynayan ancak ¢ogu zaman nicel modellere
dogrudan entegre edilemeyen anlati temelli degerlendirmeleri 6l¢iilebilir ve analitik olarak
islenebilir hale getirmesi bakimindan énemlidir.
Yontem: Bu calisma, kamuya acik kurumsal kredi derecelendirme raporlarini incelemektedir.
Raporlardaki ifadeler transformer tabanli bir modelle giiclii yonler ve kisitlar olarak
siiflandirilarak anlati gostergelerine dontstiiriilmiistiir. Yalnizca bu 6zellikler kullanilarak
ulusal kredi notu ¢ok simifli bir problem olarak tahmin edilmis, veri sizintisin1 6nlemek igin
firma bazli ayrim uygulanmis ve performans accuracy, precision, recall ve Fl-skoru ile
degerlendirilmistir.
Sonuglar ya da Bulgular: Giiclii yonler-kisitlar siniflandirmasi yiiksek performans tiretmistir
(accuracy=0,977; F1=0,981). Ulusal kredi notu tahmininde ise dérneklem dist dogruluk 0,517;
macro-F1 0,403; weighted-F1 0,500 olarak elde edilmistir. Sinif bazinda AA (F1=0,605) ve
BBB (F1=0,591) smiflarinda goérece daha istikrarli sonuglar goriiliirken, AAA’da diisiik
duyarlilik ve BB’de diisiik destek nedeniyle zayif performans dikkat ¢ekmektedir.
Tartisma ya da Yapilan Cikarimlar: Bulgular, rapor anlatilarindan tiiretilen gdstergelerin
kredi notuna iliskin anlamli ancak tek basma yeterli olmayan bir sinyal tasidigini
gostermektedir. Onerilen yaklagim, yeni yayrmlanan raporlarin hizli 6zetlenmesi, giiclii yonler-
kisitlar dengesindeki degisimlerin izlenmesi ve Olgeklenebilir kredi gozetimi/erken uyari
sistemleri i¢in kullanilabilir. Gelecek arastirmalarin, anlati gostergelerini finansal ve makro
degiskenlerle birlestirmesi gibi yontemler dnerilmektedir.

Anahtar Kelimeler: kredi derecelendirme raporlari, kredi notu tahmini, transformer
tabanli siniflandirma, finansal dogal dil isleme
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Introduction

Accurate and timely measurement of credit risk is a fundamental requirement for
financial institutions, investors, and regulators. In recent years, the credit risk literature has
developed a broad set of “credit scoring/classification” techniques, ranging from traditional
statistical approaches to machine learning methods (Baesens et al., 2003; De Oliveira & Basso,
2025; Pai et al., 2015; Siham et al., 2021; Teles et al., 2021; Thomas, 2000; Yobas et al., 2000).
As the scale of credit markets has expanded, the fact that even small improvements in predictive
accuracy can generate substantial economic gains through pricing, provisioning, capital
allocation, and risk management has increased interest in benchmarking alternative algorithms.
Indeed, numerous comparative studies show that modern machine learning approaches often
outperform conventional baseline models across various credit scoring settings (Darwish, 2025;
Lessmann et al., 2015; Machado et al., 2025; Machado & Karray, 2022; Marqués et al., 2012;
Paleologo et al., 2010; Tripathi et al., 2019; Tsai, 2014; Xu et al., 2025).

However, a key element of real-world credit assessments, namely the qualitative
narratives that accompany credit decisions, remains relatively underutilized in empirical
modeling. In practice, credit risk decisions are communicated not only through a score or rating
but also through textual explanations that summarize the rationale behind the assessment. Credit
rating reports, in particular, often articulate the basis of the evaluation under headings such as
strengths and constraints. Despite their central role in how stakeholders interpret credit risk,
predictive models still predominantly rely on structured financial ratios and other tabular
variables.

In corporate credit rating settings, this gap is particularly pronounced. Rating reports
routinely articulate the main factors underlying the assigned grade as rating drivers, typically
organized under sections resembling strengths and constraints. These narratives are a core part
of how the rating decision is justified and communicated to stakeholders. However, turning
such text into scalable, quantitative inputs is difficult because the content is unstructured, varies
across reports, and relies on domain-specific phrasing. Recent advances in natural language
processing, especially transformer-based architectures, make it increasingly feasible to parse
these narratives systematically and derive measurable indicators from them. Even so, fully
integrated studies that convert rating narratives into structured variables and evaluate their
explanatory and predictive value for rating outcomes under leakage-robust designs remain
relatively scarce.

This study focuses on the question: “Can qualitative descriptions in credit rating reports
be systematically transformed into structured indicators through machine learning, and can
these indicators provide statistically significant information in predicting national credit
ratings?” In this context, the proposed two-stage framework aims to contribute to addressing
this gap by systematically analyzing these narratives. In the first stage (Task 1), statements in
rating reports are classified into strengths and constraints using a fine-tuned transformer-based
classifier. In the second stage (Task 2), these outputs are aggregated at the report level to
construct narrative-based indicators, such as the counts and balance of strengths and constraints
as well as composite indices, and national credit rating classes are then predicted using a multi-
class model based solely on these text-derived features. To reflect realistic deployment
conditions and prevent information leakage, the train—test split is performed at the firm level,
ensuring that reports from the same company do not appear in both the training and test sets.

The empirical findings draw a sharp distinction between a task that is linguistically
learnable and a prediction task necessitating a more comprehensive information set.
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Specifically, while the classification of strengths and constraints achieves near-perfect
performance (Accuracy~0.98; F1=0.98), utilizing narrative-derived indicators alone for rating
class prediction results in only moderate success (Accuracy~0.52; macro—F1~0.40), with
significant performance drops observed in sparse or extreme classes. These results suggest that
while rating narratives provide meaningful insights, they offer an incomplete signal regarding
the final credit rating. Consequently, although text-based models excel at the scalable extraction
and summarization of key credit drivers, they cannot fully replace quantitative fundamentals
and the broader data environment used in the formal rating process.

This study contributes to the literature in three main ways. Methodologically, it employs
machine learning to systematically transform qualitative credit rating report narratives into
measurable indicators, thereby bridging the gap between narrative-based assessments and
quantitative modeling, and establishing a reproducible and auditable feature space by modeling
rating narratives at the granular level as strengths and constraints and synthesizing them into
report-level indicators. From a data-driven perspective, the study integrates unstructured text
data directly from rating reports into empirical analysis and predictive models, using a firm-
level, leakage-robust evaluation framework to delineate the predictive boundaries of text-
derived signals and identify conditions under which narrative-based modeling is insufficient.
Empirically, by applying the framework to a national credit rating sample, the study tests the
predictive power of sentiment-oriented indicators such as strengths and constraints, providing
novel and concrete evidence, and offering a practical foundation for scalable credit monitoring
through rapid processing of new reports and quantification of shifts in credit quality, while
highlighting the importance of integrating complementary quantitative variables for robust
early-warning analytics.

In the remainder of the paper, Section 2 reviews the literature on credit scoring and risk
analytics. Section 3 describes the dataset, the models, the performance metrics used in the study
and discusses the empirical findings. The final section concludes the paper by highlighting
implications for credit monitoring and outlining directions for future research.

Literature Review

Credit risk assessment and rating/score prediction have long been central topics in
finance and risk management, traditionally addressed with statistical classification models
based on firm- and borrower-level quantitative indicators. Over the past two decades, rapid
growth in computational power and data availability has shifted this literature toward machine
learning approaches that can capture nonlinear relationships, complex interactions, and
heterogeneous patterns in default and creditworthiness signals. Accordingly, a substantial body
of research has benchmarked a wide range of algorithms, including logistic regression, decision
trees, support vector machines, and neural networks, while a parallel stream has emphasized
performance gains through ensemble learning, feature engineering, and robust evaluation under
class imbalance and asymmetric error costs. More recently, the field has begun to extend
beyond purely numerical predictors by incorporating unstructured text, such as disclosure
narratives and analyst or rating-agency communications, to quantify qualitative information
embedded in credit-related documents. Building on this broader trajectory, the following
section reviews key methodological advances in credit scoring and related predictive
frameworks, with particular attention to ensemble strategies and the emerging role of text-based
signals.

In this context, ensemble learning methods have attracted particular attention for their
potential to improve generalization performance and reduce classification errors. In their study,
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Wang et al. (2011) compared the effectiveness of Bagging, Boosting, and Stacking ensemble
methods using four base learners (Logistic Regression Analysis, Decision Tree, Artificial
Neural Network, and Support Vector Machine) for credit scoring. The study revealed that the
ensemble methods notably improved the performance of individual base learners. Specifically,
Bagging outperformed Boosting across all credit datasets, and both Stacking and Bagging
showed superior performance in terms of Decision Tree, average accuracy, Type I error, and
Type II error.

Liu & Schumann (2005) conducted an empirical study to investigate how various
algorithms, including “ReliefF”, “Correlation-based”, “Consistency-based”, and “Wrapper”,
can enhance the performance of credit scoring models in terms of model simplicity, speed, and
accuracy. They used real data sets and applied four classification algorithms: “model tree
(MS5)”, “back-propagation multilayer perceptron”, “logistic regression”, and ‘“k-nearest
neighbor”. The study findings revealed that the consistency-based and wrapper feature selection
methods outperformed the other two methods. The learning curves of the consistency-based
and wrapper methods displayed lower error rates in the early range (from 0 to approximately
33 features), indicating that their models achieved lower error rates earlier than the other two
methods. Upon comparing the algorithms, it was noted that the k-nearest neighbor algorithm
exhibited improvements in model accuracy, while no improvement was observed for the other
algorithms. Consequently, the researchers concluded that reducing the number of features
enhances classification accuracy, reduces training time, and simplifies the final models.

Teles et al. (2020) conducted a study to compare the effectiveness of fuzzy sets and
neural network-based decision trees in credit scoring to estimate the recovered value using a
dataset of 1890 borrowers. The study concluded that both models allow uncertainty modeling
in credit scoring. Specifically, the study found that fuzzy logic is more adept at modeling
uncertainty, while the decision tree model is better suited for addressing the problem at hand.

Trivedi (2020) utilized German credit data in their study to evaluate credit risk and
focused on developing a credit scoring prediction model using artificial intelligence. The
research included a comparative analysis of evaluation metrics to identify the most effective
combination of machine learning classifier and feature selection technique. The study compared
Bayesian, Naive Bayes, SVM, C5.0, and Random Forest methods as machine learning
classifiers, as well as Chi-Square, Information-gain, and Gain-Ratio as feature selection
algorithms. Ultimately, the analysis concluded that the combination of Random Forest and Chi-
Square is the most optimal pair for creating credit scoring models.

In their study, Dumitrescu et al. (2022) developed a penalized logistic tree regression
(PLTR) model, which combines decision trees with logistic regression. The model was
designed to address the lack of interpretability in many existing machine-learning algorithms
used for credit scoring. Through Monte Carlo simulations and the application of the PLTR
model to four real credit scoring datasets, they demonstrated its interpretability and predictive
power. Their findings show that the PLTR effectively captures non-linear effects in credit
scoring data while remaining interpretable. Empirical evidence indicates that the PLTR
significantly improves credit risk prediction compared to logistic regression and competes
closely with the random forest method. Furthermore, they assessed misclassification costs using
expected maximum profit analysis and concluded that the PLTR method considerably reduces
misclassification costs.

In a recent study, Bucker et al. (2022) sought to address the limitations of traditional
credit scoring methods, which often result in higher reserves or increased loan defaults. Their
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goal was to introduce a transparent and auditable machine learning model that not only delivers
accurate risk estimation but also ensures understandability. The study emphasized the
importance of transparency, auditability, and explainability in machine learning models for
credit scoring. Interestingly, the researchers found that the baseline scorecard performed
remarkably well compared to advanced machine learning techniques such as Gradient Boosting
or Support Vector Machines. They also predicted that with the anticipated increase in the use
of transactional and external data sources, credit scoring data will become more complex,
underscoring the growing significance of attribute engineering.

In a study conducted by Gambacorta et al. (2024), the effectiveness of credit-scoring
models based on machine learning techniques was compared to that of traditional loss and
default models. The study utilized proprietary transaction-level data from a leading fintech
company in China, spanning the period between May and September 2017. The performance
of different models in predicting losses and defaults during both normal economic conditions
and economic shocks was evaluated. Specifically, the study analyzed the impact of a regulatory
policy change on shadow banking in China, which resulted in reduced lending and deteriorating
credit conditions. The findings revealed that the machine learning-based model, incorporating
non-traditional data, demonstrated superior predictive performance for losses and defaults
relative to traditional models in response to a negative shock to aggregate loan supply.

In their study, Tripathi et al. (2020) underscored the importance of accurately
distinguishing between "creditworthy" and "non-creditworthy" categories to enhance the
performance of credit scoring models, especially for the unreliable group, thus affecting the
profitability of financial institutions. Their investigation aimed to assess the influence of various
combinations of feature selection and classification approaches. They applied nine feature
selection methods and various classification approaches to datasets such as Australian, Bank-
marketing, Bankruptcy, Japanese, German-categorical, German-numerical, and Taiwanese.
Their findings indicated that TDNN (Time Delay Neural Network) and RF showcased the best
and second-best performance across most of the credit scoring datasets. Furthermore, the study
revealed that the Correlation Coefficients-based Feature Ranking (CFS) approach consistently
delivered superior results across most of the classification algorithms.

In their study aiming to develop a model for evaluating personal loans based on big data
from the lending club dataset, Wu & Pan (2021) employed the pdC-RF algorithm to optimize
data feature correlation and reduce the dimensionality of personal loan data from 145 to 22
dimensions. They evaluated the dataset using random forest, support vector machine, and
logistic regression models, and utilized weight of evidence (WOE) coding to measure the
probability of a grouping in the features being predicted as a negative example. Following the
model performance comparison, they concluded that logistic regression is more suitable for the
personal loan assessment model.

In their study, Gunnarsson et al. (2021) sought to examine the effectiveness of deep
learning algorithms for credit scoring. They developed and compared two deep learning
architectures, namely a multilayer perceptron network and a deep belief network, with two
traditional and two ensemble methods for credit scoring. The performance of these models was
then evaluated using various credit scoring datasets and performance metrics. Furthermore, the
researchers compared Bayesian statistical testing procedures with frequentist non-parametric
testing procedures, which are conventionally considered best practices in credit scoring. The
traditional methods considered Logistic Regression and Decision Tree, while the ensemble
learning methods comprised Random Forest and XGBoost. For deep learning, the models used
were Multilayer Perceptron Networks and Deep Belief Networks. The analysis of these
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different classification algorithms for credit scoring led to two principal findings. Firstly, the
XGBoost algorithm, an ensemble method, exhibited the best performance for credit scoring
among all the methods considered. Secondly, it was found that deep neural networks did not
outperform their shallower counterparts and were considerably more computationally intensive
to construct. Consequently, based on this comparison, the researchers suggested that deep
learning algorithms may not be the most suitable models for credit scoring and recommended
the XGBoost method as the preferred approach for credit scoring activities due to its superior
classification performance.

Boughaci & Alkhawaldeh (2020) undertook a study to compare various machine
learning techniques using datasets from financial institutions in six different countries and the
"Give Me Some Credit" dataset. The objective was to identify the most effective methods for
credit scoring and insolvency prediction. Their findings showcased machine learning methods
capable of distinguishing between suitable and unsuitable applicants or companies by
generating scores for them. However, they determined that no single method consistently
outperformed the others across all datasets. Furthermore, they noted significant variations in
the performance of the methods across different datasets. For instance, the Bayesian net method
proved most effective for the German and Give Me Some Credit datasets, while the LogitBoost
method outperformed others for the Polish and Australian datasets, the AdaBoost method for
the Japanese dataset, and the Random Forest method for the Taiwan dataset. In the Indian
Qualitative Bankruptcy dataset, nearly all methods demonstrated comparable performance due
to the unique nature of the data.

In their study, Radovanovic & Haas (2023) aimed to enhance traditional bankruptcy
prediction models by integrating the socio-economic consequences of their forecasts alongside
the prediction of the bankruptcy event itself. They leveraged a substantial real-world dataset
comprising over 190,000 company-year observations of listed North American companies
between 1985 and 2020. The study compared the performance of various machine learning
algorithms, including logistic regression, support vector machines, random forest, and neural
networks, with traditional statistical models like linear discriminant analysis. The results
consistently demonstrated the superior performance of the machine learning models over the
traditional statistical models. The study emphasized the importance of considering the financial
and socio-economic implications when selecting the most appropriate bankruptcy forecasting
model, as even minor disparities in model performance can have significant ramifications in
these domains.

A study conducted by Toudas et al. (2024) focused on analyzing bankruptcy prediction
within the construction industry in Greece during an economic crisis. The research utilized
financial data from construction companies listed on the Greek Stock Exchange in Athens to
compare the performance of three distinct models for predicting corporate insolvency, namely
various iterations of the Altman Model, the Ohlson Model, and the Zmijewski Model. The
objective was to assess the predictability of these models and to ascertain their efficacy in
predicting bankruptcy for insolvent companies. The results indicated that both the original
Altman model and its revised versions exhibited low overall predictability for the three years
leading up to bankruptcy.

In 2023, Maté et al. conducted a study to determine the most effective method for
predicting business failure in non-financial firms in Pakistan. They employed various machine
learning models on 36 financial ratios to address questions regarding model selection and the
best ratios to use. The study highlighted several financial ratios, such as return on assets,
operating return on assets, debt coverage ratio, asset turnover, earnings per share, debt/asset
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ratio, cash return on assets, and quick ratio, as valuable for predicting bankruptcy. The findings
showed that decision tree, AdaBoost, and gradient boosting models performed exceptionally
well with 100% accuracy, while SVM and logistic regression models demonstrated flexibility
in feature selection, achieving accuracy rates between 89% and 99%. Conversely, the Naive
Bayes model performed inadequately, yielding an accuracy range of 58% to 70%.

In 2023, Gajdosikova & Valaskova endeavored to develop a model for predicting
bankruptcy based on the financial data of 3,783 Slovak enterprises in the manufacturing and
construction sectors in 2020 and 2021. Utilizing multiple discriminant analyses, they identified
key financial indicators for the prediction. The results emphasized the self-financing ratio as
the most accurate variable in the model. Ultimately, the model, developed through multiple
discriminant analyses, exhibited an impressive overall discriminant accuracy of 93%.

In 2022, a study by Mufioz-Izquierdo et al. explored the impact of specific sections
within extended audit reports on corporate credit ratings. The researchers employed four
machine learning techniques - C4.5 decision tree, PART algorithm rule classifier, rough set
methodology, and logistic regression. Their findings demonstrated that accurately identifying
key audit matters within the report enabled the evaluation of credit scores with 74% accuracy,
using the rules provided by the PART algorithm. Additionally, internal and external key audit
matters influenced a company's credit rating disclosure. The study also highlighted the similar
predictive power of rule induction classifiers. Interestingly, when combining audit data with
accounting ratios, the predictive accuracy of the model increased to 84%, surpassing that of the
existing literature.

Issa et al. (2024) examined the probability of bankruptcy across 20 financial sector
institutions by analyzing indicators such as liquidity, profitability, debt composition, and
operational efficiency derived from financial statements spanning 2000 to 2018. These metrics
were juxtaposed with regulatory standards and evaluated for their low, medium, or high-risk
implications, culminating in an overarching risk assessment. Additionally, the model
incorporates an algorithm that bolsters the dependability of the risk evaluation by accounting
for excessive debt levels. The findings underscore that excessive debt adversely affects
profitability, leading to lower stock returns and a greater likelihood of bankruptcy. Furthermore,
excessive debt and leverage at major financial institutions pose a risk of systemic risk,
potentially triggering a domino effect across the global financial system. These insights carry
practical implications for investors and stakeholders, furnishing enlightening perspectives to
aid decision-making processes, especially during periods of economic volatility.

Slapnik and Loncarski (2023) examine the determinants of sovereign credit ratings by
applying textual analysis to credit rating reports. The study uses sentiment and subjectivity
scores extracted from S&P, Fitch, and Moody’s reports, representing, respectively, the general
perception of a country and the qualitative judgment of the rating committee. The findings
indicate that soft information (objectively unobservable factors affecting a country’s debt
repayment capacity) and bias proxies provide significant additional insight in predicting
sovereign credit ratings. Differences were observed between emerging and advanced markets,
with emerging markets exhibiting a higher reliance on the rating committee’s qualitative
judgment. Moreover, the general tone of reports changed after the 2008 global financial crisis,
although subjectivity did not show statistically significant variation. The study highlights that
incorporating textual analysis and soft information can enhance the understanding of sovereign
credit ratings and underscores the importance of qualitative judgment alongside traditional
economic indicators.
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The study by Fei, Gu, Yang, and Zhou (2015) examined the effectiveness of social
media opinions in predicting the future credit risk of businesses. Traditional financial statement-
based logit model results were used as a benchmark. Posts and comments from two social media
platforms heavily used by financial investors in China were analyzed using text mining.
Opinions of financial analysts were also included in the evaluation. The findings revealed that
opinions obtained from social media were more successful than analyst opinions in predicting
credit risk and contained meaningful value-related information. This study contributes to the
literature by demonstrating that big data and textual analysis techniques can serve as
alternatives to traditional methods in credit risk assessment.

In their study, Giil, Kabak, and Topcu (2018) proposed a multi-criteria approach
integrating social media data into the credit rating process. In addition to traditional financial
and non-financial indicators, data obtained from Twitter was processed using sentiment
analysis, criterion weights were determined through pairwise comparisons, and company
performance was evaluated using a cumulative belief rating approach. This method provided
analysts with a more flexible and interpretable assessment by presenting credit ratings as a risk
distribution rather than a single definitive value. The model, applied to 64 companies, revealed
that social media data significantly contributed to creditworthiness assessments, but that credit
ratings generally tended to decrease when social media data were taken into account.

The study by Chen and Chen (2022) examined the use of social media-derived big data
in predicting corporate credit ratings. As an alternative to traditional financial statements,
corporate governance, and macroeconomic indicators, they proposed integrating public
perception of companies on social media into the credit rating process. In this context, a credit
rating prediction process based on social media big data was designed, different machine
learning techniques were developed, and the model's application and performance were
evaluated. The findings revealed that predictions based on social media data provided higher
accuracy compared to traditional indicators, and the K-Nearest Neighbor (KNN) algorithm, in
particular, showed superior performance compared to other methods. The study makes a
significant contribution to the literature by demonstrating that alternative data sources can be
effectively used in credit rating processes within the FinTech context.

In Aksoy's (2020) study, the credit ratings of 11 insurance companies operating in
Tiirkiye's non-life insurance sector with high market share were predicted using machine
learning methods. Analyses were performed using Artificial Neural Networks (ANN), k-
Nearest Neighbors, and Naive Bayes algorithms with financial statement data from the 2009—
2019 period. Prediction performance was evaluated with 10-fold cross-validation. The results
showed that ANN achieved a classification success rate of 98.55%, KNN 95.65%, and Naive
Bayes 85.51%. Highlighting that these models are effective prediction tools that can be used by
insurance companies, lenders, reinsurance companies, and regulatory bodies.

In the study conducted by Dogan, Biiyiikkor, and Atan (2022), the credit ratings of 1881
companies operating in three different sectors in Tiirkiye were estimated using machine
learning and modern statistical methods. The study observed that logistic regression, support
vector machines, Random Forest, and XGBoost algorithms achieved higher classification
accuracy, sensitivity, specificity, and precision than decision tree and k-nearest neighbor
methods. Furthermore, sector-based analyses were found to significantly affect the performance
of credit rating prediction. This study demonstrates that machine learning methods can be used
as a reliable and transparent tool in corporate credit ratings in Tiirkiye.
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Sugozu, Verberi, and Yasar (2025) examine the credit risk of participation and
traditional banks in Tiirkiye using machine learning methods. In this study, credit risk models
were developed using CatBoost, XGBoost, Random Forest, and LightGBM algorithms with
data from 33 traditional and 6 participation banks for the period 2009—2022, and the effects of
variables were analyzed using the Tree SHAP method. The findings show that credit risk is
higher in participation banks compared to traditional banks, competition increases credit risk,
and loan size and profitability play a significant role in risk. Economic growth, however,
reduces risk. The study suggests that participation banks should increase their economies of
scale and reduce their risks through special regulations. This research makes a significant
contribution to the literature by examining the impact of competition on credit risk in Tiirkiye's
dual banking system using interpretable machine learning.

Method

This study adopts a quantitative text analytics design based on sentiment analysis and
supervised machine learning. Sentiment analysis is a natural language processing (NLP) and
text mining approach that aims to systematically identify subjective expressions in textual data
and classify them according to their emotional orientation (positive, negative, neutral; like,
dislike) and/or emotional intensity (Saberi & Saad, 2017). One of the pioneering works in the
field, Bo Pang and Lillian Lee (2008), define sentiment analysis as the process of automatically
extracting and classifying opinions, attitudes, and evaluations. Bing Liu (2012) offers a more
comprehensive framework, defining sentiment analysis as the extraction of individuals'
opinions and emotions about a particular entity, topic, or event from textual data. In the current
literature, this field has evolved into multi-level (sentence, document, orientation/feature-
based) analyses that more accurately capture contextual meaning through deep learning,
particularly transformer-based models (Jacob Devlin et al., 2019). In this context, thanks to
transfer learning, language models previously trained on large-scale datasets can be adapted to
more limited, domain-specific datasets. Furthermore, Large Language Models (LLMs) capture
contextual meaning, implicit sentiment tones, and complex discourse structures with higher
accuracy, thus increasing both the accuracy and generalizability of sentiment analysis
(Prottasha et al., 2022).

The dataset consists of corporate credit rating reports that include narratives under
strengths and constraints, along with firm identifiers, sector information, and assigned national
rating categories. In this context, the classification of expressions in the textual content as
strengths and constraints is theoretically based on a polarity-based sentiment analysis approach.
Within this framework, the "strengths" category represents positive evaluations and elements
that strengthen institutional capacity, while the "constraints" category points to negative
orientations, limiting factors, and risk indicators. Therefore, the classification performed can be
conceptualized as a sentiment analysis application that systematically separates subjective
evaluations in texts by sentiment orientation.

In the first stage, narratives are pre-processed (e.g., normalization, punctuation cleaning,
and whitespace standardization) and used to fine-tune a transformer-based classifier to
distinguish strengths from constraints. In the second stage, the model outputs are aggregated to
construct report-level indicators, which are then used to predict the national credit rating using
a multi-class classification model under a company-level train—test split to prevent information
leakage across firms. Because the study relies solely on publicly available rating reports and
does not require any data collection from human participants, ethical committee approval was
not required.
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Data Set

In the study, we used corporate credit rating reports prepared by credit rating agencies
as the dataset. These reports generally contain two main types of information. The first consists
of textual sections that describe the strengths and weaknesses of firms. In other words, the
sections of credit rating reports that express firms’ strengths and weaknesses provide a dataset
labeled as strengths and constraints by experts. Within this context, 20,568 labeled observations
were obtained from credit rating reports. As shown in Figure 1, 11,839 of these observations
correspond to strengths, while 8,729 correspond to constraints.

Figure 1

Label distribution in the 20k expert-annotated credit sentiment datasets
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Note. This figure was created by the author via Python.

The second type of data obtained from the reports consists of the credit ratings assigned
to firms as a result of the evaluation process. As is well known, credit ratings are an assessment
method based on a firm’s ability to meet its financial obligations. They provide a forward-
looking projection of the firm’s potential to fulfill its financial liabilities in a timely manner.

Credit ratings provide a standardized, transparent language that facilitates global
comparability, enabling investors to assess the likelihood that a firm or issuer will repay its debt
obligations in full and on time. The rating scale used to evaluate firms and issuances is
expressed through the categories “AAA” to “BBB” (Investment Grade), “BB” to “C”
(Speculative), and “D” (Default). The use of plus (+) and minus (—) signs allows for further
differentiation within the AA to CCC categories.

These categories do not imply that any security is recommended or approved for
investment purposes. Ratings in the “Investment Grade” category indicate relatively low to
moderate credit risk, whereas those in the “Speculative” category signal higher levels of credit
risk. Finally, “Default Event” ratings indicate that a default event has partially or fully occurred.
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Evaluation metrics

Model performance was evaluated using standard multi-class classification metrics
(Powers, 2011; Sokolova & Lapalme, 2009) reported at both the class and overall levels.
Precision measures the proportion of observations predicted as a given class that are correctly
classified, while recall measures the proportion of true observations of that class that are
correctly identified. Here, TP, FP, and FN denote true positives, false positives, and false
negatives, respectively. Accordingly, precision and recall are defined as:

P . . — TP (1)
recision = TP + FP
TP (2)
Recall = TP+—FN

The F1-score (Bishop, 2006) is the harmonic mean of precision and recall and provides
a single measure that balances these two aspects, particularly useful when there is a trade-off
between false positives and false negatives:

2 X Precision X Recall
1= (3)

Precision + Recall

Support denotes the number of test observations belonging to each class (1) and is
critical for interpreting class-wise results, as metrics computed on very small supports can be
unstable. At the aggregate level, accuracy is reported as the fraction of all test observations that
are correctly classified:

Yk=1TPy

N (4)

Accuracy =

where N is the total number of test observations and K is the number of classes. In
addition, macro-averaged precision/recall/F1 are computed as the unweighted mean across
classes, treating each class equally and thus reflecting performance under class imbalance:

K
1
Macro — M ZEZ M, (5)
k=1

By contrast, weighted-averaged metrics weight each class by its support, providing an
overall summary that is more influenced by majority classes:

. c Ny
Weighted — M = z WM" (6)
k=1

Together, these metrics offer a comprehensive view of predictive performance,
highlighting both overall correctness and class-specific discrimination.
Implementation Details

Creating sentimental strengths-constraints classifier models

In addition to finance-domain pre-trained models, we also employ other pre-trained
large language models with the aim of developing classifier models that detect sentiment in the
textual sources of credit rating reports within the strengths—constraints framework. Overall, the
results indicate strong model performance, with accuracy exceeding 97%. These results remain
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consistent across different hyperparameter settings, reinforcing the superiority of pre-trained

models.

As shown in Table 1, the performance metrics demonstrate the suitability of the BERT
and DistilBERT models for strengths—constraints—based sentiment analysis required in credit
rating assessment. In the table, the accuracies of the environmental, social, and governance
models are reported together with their standard deviations (std.) in parentheses.

Table 1

Strengths—Constraints Classification Results

Model checkpoint Learning Batch epochs Accuracy Precision Recall F1
rate size

Train Test Train Test Train Test Train Test

BERT bert-base-uncased  0.00002 8 3 0.992 0.982 0.984 0.973 0.996 0.984 0.990 0.978

BERT bert-base-uncased  0.00003 16 4 0.992 0.982 0.984 0.969 0.997 0.989 0.991 0.979

RoBERTa roberta-base 0.00002 8 3 0.991 0.984 0.983 0.974 0.996 0.988 0.989 0.981

RoBERTa roberta-base 0.00003 16 4 0.992 0.983 0.984 0.973 0.996 0.986 0.990 0.980

DistilBERT distilbert-base- 0.00002 8 3 0.992 0.981 0.985 0.969 0.996 0.986 0.990 0.977
uncased

DistilBERT distilbert-base- 0.00003 16 4 0.992 0.982 0.984 0.972 0.997 0.986 0.991 0.979
uncased

ALBERT albert-base-v2 0.00002 8 3 0.990 0.982 0.982 0.968 0.995 0.989 0.988 0.979

ALBERT albert-base-v2 0.00003 16 4 0.989 0.973 0.981 0.963 0.993 0.975 0.987 0.969

XLNet xInet-base-cased  0.00002 8 3 0.991 0.982 0.983 0.972 0.996 0.986 0.989 0.979

XLNet xInet-base-cased ~ 0.00003 16 4 0.992 0.983 0.984 0.971 0.996 0.988 0.990 0.980

FinBERT ProsusAl/finbert ~ 0.00002 8 3 0.991 0.983 0.983 0.972 0.996 0.989 0.990 0.981

FinBERT ProsusAl/finbert ~ 0.00003 16 4 0.992 0.984 0.985 0.974 0.996 0.988 0.991 0.981

Note. Created by the authors using Python.

Table 1 reports the performance of different Transformer-based language models on the
strengths—constraints binary classification task. For BERT, RoBERTa, DistilBERT, ALBERT,
XLNet, and FinBERT, test accuracy rates exceed 97%, while test F1 scores are above 0.97.
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Figure 2

Train vs. Test Performance Across Models and Metrics
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supported.

As shown in Figure 2, the fact that the gap between training and test metrics remains
below 0.01 across all models indicates strong generalization capability. The highest test F1
score, 0.981, is achieved by the RoBERTa-base and FinBERT configurations. The results
suggest that FInBERT’s pre-training on financial text provides a limited but observable
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performance advantage in the context of credit rating reports.

Figure 3

Performance Results of Language Models
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Note. This figure was created by the author via Python, where Arial font customization is not

supported.
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Nevertheless, the relatively small difference between general-purpose BERT-derived
models and the domain-specific FinBERT indicates that the strengths and constraints sections
are linguistically well separated and that the task is similarly tractable across different
Transformer architectures. Moreover, the ability of the lighter DistilBERT architecture to
produce results very close to those of larger models can be considered an important finding in
terms of the trade-off between computational cost and performance at the deployment stage
(Figure 3).

Figure 4

Transormer-Based Models on Strengths-Constraints Classification

Transformer-based models on Strengths—Constraints classification
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Note. This figure was created by the author via Python, where Arial font customization is not
supported.

As shown in Figure 4, test accuracy and test F1 scores (left) and train—test F1 scores
(right) for different hyperparameter configurations of Transformer-based models in the
strengths—constraints binary classification task. Each point represents a specific model—
hyperparameter combination. The orange lines indicate smoothed curves obtained using a
second-degree polynomial. The axes are zoomed into the 0.97-0.985 range. Therefore,
differences across models are very small in absolute terms and are shown solely for relative
comparison purposes.

From strengths-constraints to credit rating classifier models

Two different approaches are adopted to develop a model that predicts firms’ credit
ratings based on reports issued by credit rating agencies. The first approach classifies texts into
strengths and constraints, then derives a sentiment score from this classification and uses that
score to predict firms’ credit ratings.

In the second approach, strengths—constraints texts are converted into vectors using
Transformer libraries, thereby reducing all information to a single vector representation and
embedding each text in a semantic vector space. In other words, if strengths are considered as
positive aspects and constraints as negative aspects, these two types of text complement each
other and together form a unified representation of a firm’s overall financial condition. By
providing strengths and constraints texts jointly to the model, it is ensured that the model learns
the context of both sides within the same embedding space.
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Table 2

Rating Scale
Investment Rating Credit Remarks
Level Group Quality
Highest Represents the minimal expected risk of default. Assigned only in
AAA  Credit exceptional circumstances where the entity demonstrates a very strong

Quality ability to meet its financial obligations, with this capacity being highly
resilient to foreseeable events.

) Very High Reflects a very low expected level of default risk. It is assigned in
= ry Hig ry p g
s AA Credit exceptional situations where the entity demonstrates a strong ability to meet
S
EE Quality its financial obligations, and this ability is highly resilient to foreseeable
s events.
g
< High Indicates a low expected level of default risk. The entity is considered to
2 A Credit have a strong ability to meet its financial obligations. However, this ability
— Quality may be more susceptible to negative business or economic developments
compared with higher-rated entities.
Good Indicates that the expected default risk is presently low. The entity’s
BBB  Credit capacity to meet financial obligations is considered adequateh. However,
Quality unfavorable business or economic conditions are more likely to
compromise its solvency.

Indicates a higher susceptibility to default risk, especially if business or
© BB Speculative economig conditions dgteriora?e over time. Nevertheless, the entity retaips
Z commercial or financial flexibility that helps ensure fulfillment of its
% financial obligations.

i ) Indicates a significant default risk, with only a narrow margin of safety.
2 B Highly Although financial obligations are currently being met, the entity’s ability

Speculative to fulfill them remains vulnerable to adverse changes in business and
economic conditions.

Note. Adapted by the author from “Credit Rating”
(https://www.jcrer.com.tr/en/methodology/notations/credit-rating).

Table 2 presents a structured classification of credit ratings, linking investment levels,
rating groups, and corresponding credit quality to the expected default risk and the entity’s
capacity to meet financial obligations. Investment-grade ratings, ranging from AAA to BBB,
reflect minimal to low default risk, indicating a very strong to adequate ability to fulfill financial
commitments, with resilience varying by rating. AAA and AA ratings represent the highest and
very high credit quality, assigned in exceptional circumstances in which the entity demonstrates
a strong, highly resilient capacity to meet its obligations. A and BBB ratings denote high to
good credit quality, with the ability to meet obligations considered strong to adequate, though
more susceptible to adverse business or economic developments compared to higher-rated
entities. Speculative ratings, including BB and B, indicate elevated to significant default risk,
where financial obligations may still be met but are increasingly vulnerable to deteriorating
business and economic conditions (Category B was combined with Category BB in the analysis
because there were very few observations in category B.). The table highlights not only the
expected probability of default but also the degree of financial flexibility and resilience
associated with each rating category, providing a comprehensive framework for evaluating
credit quality across different investment levels.
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Table 3

Credit Score Classification Results

Credit Class Precision Recall F1-score Support

AAA 04000 0.1081 0.1702 37

AA 05669 0.6486 0.6050 111

A 04202 0.4808 0.4484 104

BBB 0.5851 0.5978 0.5914 92

BB 0.5000 0.1250 0.2000 8

accuracy 0.5170 352
macro avg 0.4944  0.3921 0.4030 352
weighted avg  0.5093  0.5170 0.5003 352

Note. Created by the authors using Python.

The results indicate that narrative-based classification and credit rating prediction
involve different levels of difficulty. In the strength—constraint stage (Task 1), the transformer
model converged with low training loss and achieved strong test performance. In contrast, in
Task 2, where the national credit rating was predicted using only report-level narrative features
derived from Taskl, performance was more limited (accuracy = 0.517; macro-F1 = 0.403;
weighted-F1 = 0.500; n = 352). A class-wise evaluation shows relatively more stable
performance for the AA (F1 = 0.605; recall = 0.649) and BBB (F1 = 0.591; recall = 0.598)
categories, while the model attains moderate success for A (F1 = 0.448). By comparison, the
markedly low recall for AAA (recall = 0.108; F1 = 0.170) suggests substantial difficulty in
capturing the highest rating category. Similarly, due to the very small support for BB (support
= 8), the corresponding metrics are unstable (recall = 0.125; F1 = 0.200). Overall, these findings
suggest that indicators derived from report narratives contain meaningful signals about assigned
ratings. However, when used alone, predictive power remains constrained, particularly for
extreme classes and under pronounced class imbalance.

Discussion

This study examines the predictive performance of transformer-based language models
for credit score classification. All evaluated models (BERT, RoBERTa, DistilBERT, ALBERT,
XLNet, and FinBERT) showed very high performance on both training and test accuracy in the
strengths—constraints classification task, achieving F1 scores above 0.97. This demonstrates
that transformer architectures can effectively capture the necessary textual and financial
information to identify strengths and constraints in corporate credit assessments, confirming
the potential of deep learning approaches in financial risk assessment.

These findings support the work of Chen et al. (2022) and Fei et al. (2015), which
showed that big data from social media and text analysis techniques can improve accuracy in
credit risk prediction. In this study, transformer-based models were applied to structured and
semi-structured textual data rather than social media data, and similarly high predictive
performance was achieved. This situation parallels the general findings in the literature that
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alternative textual data can improve the accuracy of credit rating processes (Giil, Kabak, &
Topcu, 2018; Slapnik & Loncarski, 2023).

Unlike strengths-constraints classification, credit score classification proved to be a
more challenging task. The weighted average accuracy was 0.517, and significant differences
were observed across credit classes (e.g., AAA F1 score: 0.17, BBB F1 score: 0.59). This
reflects the difficulty of distinguishing between high-grade and low-frequency classes. In this
context, the low number of observations in some classes (e.g., 8 samples for the BB class) may
have negatively impacted model performance.

Methodologically, FInBERT consistently demonstrated high performance in strengths-
constraints tasks. This is consistent with the FinTech literature supporting the value of using
domain-specific pre-trained models in financial NLP applications (Sugozu et al., 2025). The
small performance differences between BERT, RoBERTa, and DistilBERT demonstrate that
basic transformer models can generalize well, but domain adaptation and fine-tuning are critical
to maximizing prediction accuracy. Overall, these results offer several important insights. First,
transformer-based models can accurately predict performance-related constraints by extracting
strong representations from financial texts. Second, credit rating predictions are sensitive to
overclasses and limited sample sizes. Third, integration with text analyses from social media
and credit reports (Slapnik & Loncarski, 2023; Fei et al., 2015) offers a promising avenue for
improving predictive models.

Conclusion

This study makes a significant contribution to credit analytics by demonstrating that
qualitative narratives in credit rating reports, which constitute the most interpretation-intensive
component of the rating process, can be transformed into consistent quantitative information
and integrated into an end-to-end modeling pipeline. First, the near-ceiling performance of the
strength—constraint classifier provides strong evidence that rating reports contain stable and
learnable linguistic patterns. This, in turn, enables the scalable and automated extraction of
positive and negative rating drivers. More broadly, the findings point to a practical mechanism
that standardizes the interpretation of narratives, reduces reliance on manual reading, and
produces auditable summaries of credit rationales across firms and sectors.

Second, the rating prediction analysis delivers a clear empirical insight into the
informational value of narratives. Even when the model is restricted to report-level features
extracted from text, it can meaningfully distinguish among the more frequently observed rating
categories, suggesting that qualitative assessments contain a non-trivial signal related to the
final rating decision. At the same time, the weaker results for rare and extreme categories, most
notably the difficulty in identifying AAA and the unreliability of BB estimates given its very
small sample size, offer an important diagnostic implication. These patterns indicate where
narrative information alone is insufficient and where factors such as class imbalance, threshold
dynamics, and the inclusion of complementary non-textual inputs become crucial. Accordingly,
the study clarifies the practical limits of text-only credit modeling rather than implying that
narratives can fully substitute for the broader information set used in rating assignments.

From an applied standpoint, the proposed framework provides a scalable foundation for
continuous credit monitoring. It can be deployed to automatically parse newly released rating
reports, quantify shifts in the balance of strengths and constraints, and generate early-warning
indicators for analysts, investors, and risk managers. Conceptually, the study bridges qualitative
credit reasoning and quantitative prediction by operationalizing narrative content into
transparent indicators that can be validated, compared over time, and integrated with other
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information sources. Future research can build on this foundation by combining narratives with
richer quantitative fundamentals and macro signals, adopting ordinal/hierarchical and cost-
sensitive learning to better reflect the rating scale, and testing robustness across time periods
and rating agencies to strengthen real-world generalizability.
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