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DEFENCE EXPENDITURES IN TURKIYE: STRUCTURAL OUTLOOK, DEVELOPMENT PLANS, AND THE
RELATIONSHIP WITH ECONOMIC GROWTH?

TURKIYE’'DE SAVUNMA HARCAMALARI: YAPISAL GORUNUM, KALKINMA PLANLARI VE EKONOMIK
BUYUME /L/$K/S/

Elif SAFKAN AYAZ*, Tolga OMAY **
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ARTICLE INFO ABSTRACT
Received This study aims to present the general framework of defence expenditures in Tirkiye by
10.03.2026 examining their historical development, the structural composition of the defence
Revized budget, their position within national development plans, and the empirical literature on
20.04.2026 the defence—growth nexus. The study adopts a descriptive and structural analysis
Accepted approach, drawing on SIPRI and NATO expenditure data, the texts of Turkiye’s twelve five-
28.05.2026 year development plans, and a systematic review of the econometric literature on
Article Classification: Tirkiye. The findings reveal that the defence burden has followed a fluctuating path
Research Article shaped jointly by geopolitical position, security threats, alliance dynamics and
macroeconomic shocks; that the budget composition has shifted from a personnel-heavy
JEL Codes structure toward equipment, infrastructure and R&D-oriented spending; and that
H56 successive development plans have progressively repositioned the defence industry as a
L64 strategic priority sector. The empirical literature remains inconclusive, supporting the
040 Keynesian, neo-classical and neutrality hypotheses in roughly equal measure. The study

concludes that the macroeconomic effects of defence spending in Tiirkiye are contingent
on the time period, economic conjuncture and the structure of the domestic defence
industry.

Keywords: Defence Expenditures, Tiirkiye, Defence Industry, Development Plans,
Economic Growth

MAKALE BILGISI 0z
Gonderilme Tarihi Bu ¢alismanin amaci; savunma harcamalarinin tarihsel gelisimini, savunma bitgesinin
10.03.2026 yapisal bilesimini, kalkinma planlari igindeki konumunu ve savunma—buyiime iliskisine
Revizyon Tarihi yonelik ampirik yazini inceleyerek Tirkiye’de savunma harcamalarinin genel gergevesini
20.04.2026 ortaya koymaktir. Calismada betimsel ve yapisal analiz yaklasimi benimsenmis; SIPRI ve
Kabul Tarihi NATO harcama verileri, Turkiye’nin on iki bes yillik kalkinma planinin metinleri ve Tirkiye
28.05.2026 lizerine ekonometrik yazinin sistematik bir degerlendirmesi kullanilmistir. Bulgular;
Makale Kategorisi savunma yukinidn jeopolitik konum, glivenlik tehditleri, ittifak dinamikleri ve
Arastirma Makalesi makroekonomik soklar tarafindan birlikte sekillendirilen dalgali bir seyir izledigini; blitce
kompozisyonunun personel agirlikli bir yapidan arag-gereg, altyapi ve Ar-Ge odakli bir
JEL Kodlan yapiya kaydigini; ardisik kalkinma planlarinin savunma sanayiini giderek stratejik bir
H56 oncelik sektori olarak yeniden konumlandirdigini gostermektedir. Ampirik yazin ise
L64 Keynesyen, neo-klasik ve tarafsizlik hipotezlerini yaklasik olarak esit 6lgiide destekleyerek
040 belirsizligini korumaktadir. Calisma, Tlrkiye’de savunma harcamalarinin makroekonomik

etkilerinin zaman dilimine, ekonomik konjonktiire ve yerli savunma sanayiinin yapisina
bagli oldugu sonucuna ulasmaktadir.

Anahtar Kelimeler: Savunma Harcamalari, Tlrkiye, Savunma Sanayii, Kalkinma Planlari,
Ekonomik Blylime

1 This study is derived from the corresponding author’s ongoing doctoral dissertation conducted at Atiim University.

Atif (Citation): Safkan Ayaz, E. & Omay, T. (2026). “Defence Expenditures in Tirkiye: Structural Outlook, Development
Plans, and the Relationship with Economic Growth”, Aizanoi Finance Review, (8): 1-26
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DEFENCE EXPENDITURES IN TURKIYE: STRUCTURAL OUTLOOK, DEVELOPMENT PLANS, AND THE RELATIONSHIP WITH
ECONOMIC GROWTH

Introduction

Throughout history, defence expenditures have constituted a security imperative for most states.
In the case of Tirkiye, however, they have ceased to be merely a military preference and have
become an instrument of economic and technological transformation as well. By virtue of its
geopolitical location, Tirkiye is situated at the intersection of Europe, the Middle East and Asia, at
a critical geostrategic juncture. As a consequence of this position, regional conflicts, border security,
counter-terrorism activities and international security alliances rank among the determining factors
that shape Turkiye’s defence policies. This situation has caused defence expenditures to occupy a
significant place within the public budget and has led to the long-term continuation of policies aimed
at strengthening defence capacity.

From the 2000s onward, the scope of Tirkiye’s defence policies expanded considerably, and
defence expenditures went beyond being a mere instrument for meeting military needs to become
a strategic policy domain. These policies have aimed at expanding the defence industry and
increasing its technological capacity. Among the key policy objectives in Tirkiye’s development
plans are the development of the defence industry, the increase of domestic production capacity
and the reduction of external dependency in defence technologies. In particular, within the scope
of the Tenth Development Plan (2014-2018) and the Eleventh Development Plan (2019-2023),
strengthening domestic and national production in the defence industry, developing high value-
added defence technologies and increasing research and development activities were emphasised
as priority policy areas (Ministry of Development, 2013; SBB, 2019). This approach demonstrates
that defence expenditures are evaluated not merely as an expenditure item for meeting security
needs, but also as an important policy tool for developing technological capacity and enhancing the
competitiveness of the defence industry.

This study examines the historical development of defence expenditures in Tlrkiye, the structure of
the defence budget and defence industry capacity. In addition, by addressing Tiirkiye’s security
environment and defence policies, the economic and strategic dimensions of defence expenditures
are evaluated. Accordingly, the general framework of defence expenditures in Tirkiye is set out,
and the empirical literature on the defence—growth nexus is systematically reviewed. The study is
structured in four parts: the first part traces the historical development of the defence burden over
the 1960-2024 period; the second part analyses the structural composition of the defence budget;
the third part evaluates defence expenditures from the perspective of the development plans; and
the fourth part reviews the empirical literature on the relationship between defence expenditures
and economic growth in Tirkiye.

1. The Historical Development of Defence Expenditures in Tiirkiye

Defence expenditures are among the most important instruments of states’ national security
policies. The level of these expenditures is determined not only by military needs but also by
multifaceted factors such as geopolitical position, security threats, economic capacity and defence
policies. When this situation is evaluated for Tirkiye, the development of defence expenditures is
largely related to the country’s geopolitical position and security environment. In their study
empirically examining the demand for Turkish defence expenditure, Sezgin and Yildirim (2002)
concluded that Turrkiye’s defence spending is significantly determined by NATO’s total expenditures,
Greece'’s defence expenditures and security-related variables.
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There are three fundamental reasons for the high level of military expenditures in Tirkiye. The first
is the prominent role of the military within the political system over many years; in particular, the
three military coups in Tiirkiye’s political history and the central role of the armed forces in decision-
making processes are considered an institutional factor underlying the high level of defence
spending. The second reason is the transformation in Tlrkiye’s defence industry policies: especially
from the 1980s onward, a significant change occurred in Tirkiye’s defence strategy, and an import-
substituting approach aimed at reducing external dependency in arms production was adopted. The
third reason is Tlrkiye’s security environment; in particular, the prolonged low-intensity conflict in
the Southeastern Anatolia Region increased not only arms procurement but also other operational
defence expenditures (Elveren, 2021: p. 169).

One of the most widely accepted indicators in analysing the development of defence expenditures
is the share of defence spending in GDP. Figure 1 presents the development of the share of defence
expenditures in GDP in Tirkiye over the 1960-2024 period. When the data obtained from the SIPRI
database are examined, it is seen that the share of defence expenditures in GDP has followed a
fluctuating course over time. The most striking period in the figure is the highest level of spending
observed in the 1960s and 1970s, when expenditures approached 5 per cent in certain years. Owing
to geopolitical tensions and the military embargoes imposed after the Cyprus Peace Operation,
Turkiye’s defence expenditures peaked historically in 1975, reaching 5.12 per cent of GDP. This ratio
represents the highest “military burden” level within the 1960-2024 period examined. This
experience laid bare the extent to which Tiirkiye’s one-sided dependence on the United States for
arms and equipment procurement constrained its strategic autonomy and created a serious
vulnerability in its decision-making mechanisms (Egeli et al., 2024: p. 9). This pressure led to
fundamental strategic changes in Turkish defence policy. Acting under the motto of “producing
one’s own weapons with one’s own resources,” TUSAS was established in 1973 and ASELSAN in
1975. Today, these companies form the backbone of the Turkish defence industry.

Figure 1: The Share of Defence Expenditures in GDP in Tiirkiye (1960-2024)

Share of Defence Expenditures in GDP in Tiirkiye (1960-2024)
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The reason expenditures remained at such high levels in the 1970s is both a reflection of the security
paradigms of the Cold War era and a direct result of the country’s strategic positioning, given
Tirkiye’s responsibility for forming the southeastern flank of the NATO alliance (NATO, 2012). As
stated by Egeli et al. (2024: p. 5), the bipolar structure of the Cold War stalled Tirkiye's
industrialisation initiatives in the defence sphere; the authors emphasise that immediate security
concerns during this period took precedence over the long-term development of the defence
industry.
Although periodic fluctuations are observed in the figure from the late 1980s onward, the defence
burden remained relatively stable within a certain band. During this period, the defence burden was
directly affected on the one hand by the armed activities of the PKK, which began in 1984 and
peaked in 1999, and on the other hand by the regional instability created by the Iran—Irag War
(1980-1988) and the First Gulf War (1990-1991) (Seren, 2020: pp. 191, 197). PKK-related terrorism
imposed a measurable cost directly, both on the defence budget and on economic output. Using
the synthetic control method, Bilgel and Karahasan (2017) demonstrated that the real GDP of the
provinces in the Eastern and Southeastern Anatolia regions over the 1988-2001 period was
approximately 7 per cent lower than it would otherwise have been.
This period also emerged as one in which Tiirkiye was subjected to serious restrictions in defence
procurement. While many NATO countries preferred to reduce their defence expenditures with the
end of the Cold War, the PKK attacks Turkiye faced and the Turkish—Greek tension brought the need
for urgent procurement onto the agenda. Allies in the post-Cold War strategic environment were
reluctant to meet this need. Citing operations against the PKK, several allies—particularly
Switzerland, Norway and Germany—halted sales of military equipment, and some contracts
concerning artillery, missiles and naval platforms were cancelled. In the same period, the Clinton
administration in the United States also looked unfavourably on Tirkiye’s requests for attack
helicopters and additional frigates (Egeli et al., 2024: p. 14). While these embargoes made it difficult
to meet military needs in the short term, they clearly revealed the structural fragilities of the import-
dependent defence procurement model. These developments paved the way for strengthening
policies aimed at developing the domestic defence industry and for accelerating localisation efforts
in defence production.
During this period, the distribution of defence expenditures was shaped not only by security
pressures but also by economic constraints. Seren (2020: p. 197) emphasises that, in examining
Turkiye’s military expenditure trends, not only security risks and threat perceptions but also
macroeconomic and structural shocks—such as the 1994 currency crisis, the 1998 Russian financial
crisis, the 1999 Marmara earthquakes and the 2000-2001 economic crises—must be taken into
account. Having faced periodic economic crises since the 1990s, Tirkiye saw its growth rate decline
to -9.5 per cent in 2001, the lowest value of the post-1945 era. Following this crisis, Turkiye
launched the “Transition to a Strong Economy Programme” in 2002, implementing tight monetary
and fiscal policies, and regained economic stability with an average growth rate of 5.2 per cent over
the 2002-2012 period (Seren, 2020: pp. 197-198). Thus, the fluctuations in defence expenditures
during this period cannot be explained by a single component; threat perception, procurement
constraints and economic conditions exerted a simultaneous and holistic effect.
The increase observed in Tirkiye’s defence expenditures after 2002 is the product of a
multidimensional transformation that cannot be explained by a single factor. Erdag (2021) argues
4
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that the increase in Tlrkiye’s military expenditures during this period can be explained not only by
diversifying security threats, but also by the pursuit of autonomy, the desire to become a regional
actor, the increase in economic capacity, efforts to nationalise the defence industry, and NATO’s
inability to provide an adequate security umbrella, particularly against missile threats. The new
government that came to power in 2002 represents the beginning of a radical transformation
process in the defence industry. With the appointment in 2004 of the first civilian head of the
Undersecretariat for Defence Industries (SSM) with a defence industry background, Tiirkiye entered
an era of “domestic solutions” that replaced the previous model based on joint ventures and
technology transfer. Within the framework of this new approach, the Altay Main Battle Tank, the
T129 ATAK attack helicopter, the Anka UAV and the MILGEM corvette programmes were realised
(Egeli et al., 2024: pp. 16—17). These programmes point to a structural break that transformed not
only the quantitative magnitude of Tirkiye’s defence expenditures but also their qualitative
composition.

The ground on which this multidimensional transformation took concrete form was the relatively
stable and favourable security conjuncture that Tirkiye enjoyed in the early 2000s. During this
period, the terror threat was brought largely under control, relations with neighbouring countries
moved toward normalisation, and Russia, given its economic and political capacity at the time, did
not pose a direct challenge to Tiirkiye (Kurg et al., 2025: p. 392). This favourable conjuncture opened
space for a radical and structural transformation in the defence industry. The restrictive approach
of foreign partners and export-control authorities to the transfer of advanced technology pushed
Tiurkiye toward developing its own production capacity, although this process also entailed
challenges such as rising costs and prolonged production times (Kurg et al., 2025: p. 392; Cakirozer,
2003). For example, the United States did not grant access to the software source codes and the
threat library of the self-protection systems supplied for Turkiye’s F-16 aircraft (Cakirozer, 2003, as
cited in Kurg et al., 2025: p. 392). Similarly, although Tiirkiye requested to join the F-35 programme
as a Level-2 partner, it was admitted only as a Level-3 partner, and the question of access to source
codes remained unresolved (Gliveng and Yanik, 2012: pp. 120, 124-125).

Kurg et al. (2025) comprehensively analyse the gap between the discourse of autonomy in Tirkiye’s
defence industry policy and the structural realities. Tiirkiye has become a rising supplier in the
international arms market with a broad product range extending from unmanned aerial vehicles to
armoured vehicles, from corvettes to precision munitions, and captured a 1.6 per cent share of
global arms exports in the 2019-2023 period (Kurg et al., 2025: p. 383). However, the most critical
turning point of this period occurred with the procurement of the S-400 system in 2017. Turkiye’s
choice of an air defence system incompatible with NATO systems led to significant tensions in its
defence cooperation relations with its allies. This process became one of the principal elements of
the developments that led the United States to impose sanctions on Tirkiye and ultimately to
Turkiye’s removal from the F-35 programme in 2019 (Egeli et al., 2024: pp. 22-23).

After 2016, the defence industry gained significant momentum: the sector’s total turnover reached
USD 8.9 billion in 2020, the cumulative contract value rose to USD 60 billion in 2022, and the number
of defence projects increased from 62 in 2002 to 812 in 2022 (Adar and Tanriverdi Yasar, 2023: pp.
4-5). However, a serious financial fragility also emerged during this acceleration. With the
depreciation of the Turkish lira from 2018 onward, defence expenditures continued to increase in
lira terms but declined significantly in dollar terms. According to SIPRI data, the share of defence
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expenditures in GDP fell to 1.5 per cent in 2023, remaining markedly lower than in previous years
(Kurg et al., 2025: p. 395). Moreover, payment delays by main contractors to their subcontractors
came to threaten the sustainability of the small and medium-sized enterprises in the sector (SASAD,
2018, as cited in Kurg et al., 2025: p. 395). After 2014, the intensification of the Syrian civil war, the
emergence of autonomous Kurdish structures and the continued PKK presence in Irag markedly
affected Tlrkiye’s security perception and sustained the military operations conducted in both Iraq
and Syria (Ak¢a and Ozden, 2025: p. 12); the successful battlefield use of Turkish weapon systems—
most concretely the Bayraktar TB2 UAV across different conflict environments—enhanced their
appeal through a demonstration effect and contributed directly to the acceleration of exports.
Behind these visible successes, however, serious structural problems persisted. The Turkish defence
industry has not yet fully overcome its dependence on foreign inputs; as production capabilities
have increased, this dependence has shifted from the level of main systems to the level of sub-
systems and components (Kurg et al., 2025: pp. 393, 397). The relatively small scale of the domestic
defence market exerts pressure on the unit costs of domestic systems and makes it increasingly
difficult to achieve economies of scale; the principal way of overcoming this problem has been to
turn toward exports. As a concrete reflection of this picture, the unit cost of the KAAN combat
aircraft is projected to exceed that of its foreign counterparts, and it is assessed that this cost can
be brought to a competitive level only through export orders (Kurg et al., 2025: pp. 395-396). In
addition, the transition from prototype to serial production has been beset by cost-efficiency
problems. For instance, in the Altay Main Battle Tank project launched in 2004, the 2020 target of
delivering 15 tanks was not met; only two tanks had been delivered by April 2023, and the serial-
production contract could be signed only in 2024—delays in which the selection of an inexperienced
prime contractor and Germany’s refusal to supply the power pack played a decisive role (Kurg et al.,
2025: p. 396; Fiorenza, 2024; Domingo, 2024). Similarly, in the Boran Howitzer project begun in
2008, testing was planned for completion by 2020, yet deliveries began only in 2022 and serial
production in 2023, while the TF-2000 frigate project launched in 2007, expected to be completed
in 2021, has yet to be finished (Kurg et al., 2025: p. 396; Yigitoglu, 2023; Cavdar, 2024).
When Tirkiye’s defence expenditures over the 1960-2024 period are examined, it becomes clear
that these expenditures are the composite product not only of immediate security concerns, but
also of changing alliance dynamics, chronic economic fragilities and radical structural
transformations in the defence industry. The tension between the discourse of autonomy and
structural external dependency has constituted the defining axis of Tirkiye’s defence policy
throughout this long period.
2. The Structural Analysis of Tiirkiye’s Defence Budget
How much a state spends on defence is as important as the components of which this expenditure
consists. The composition of the defence budget is not merely a fiscal choice; it is also an integrated
reflection of threat perception, strategic priorities and industrial capacity. Both the pressures
created by the country’s geopolitical position and the radical changes experienced in the defence
industry over the last two decades make it necessary to examine this issue separately for the specific
case of Turkiye.
Turkiye’s defence budget, historically personnel-intensive and largely dependent on foreign
procurement, has gradually evolved toward a composition increasingly focused on domestic
production and R&D-oriented modernisation. This transformation is not coincidental; it is the
6



Elif SAFKAN AYAZ & Tolga OMAY

cumulative product of the embargoes Tirkiye has faced, economic constraints, the changing threat
environment and the state’s pursuit of strategic autonomy in defence. In this section, the
transformation in question is addressed on the basis of expenditure items. Within the framework
of the NATO classification, the shares of personnel, equipment, infrastructure and other
expenditure items within the budget are analysed together with their changes over time.

2.1. The Components and Composition of Defence Expenditures

Disaggregating defence expenditures into their components is important for understanding the
state’s security priorities, strategic orientations and resource-allocation preferences. NATO requires
member countries to report their defence expenditures within a common and standard framework.
Within this framework, national defence budgets are structured into four main categories:
personnel expenditures (including pensions); equipment expenditures, together with research and
development (R&D) activities for these systems; infrastructure investments comprising the
modernisation and construction of military facilities; and an “other” category covering operation,
exercise and maintenance—repair expenditures that sustain the forces (NATO, 2025).

When the component distribution of Tirkiye’s defence expenditures for the 2014-2025 period is
examined within NATO’s standard classification, a striking transformation trend is observed
alongside structural continuity. Figure 2 presents these findings. Personnel expenditures, which
constituted the largest item of the defence budget throughout the period, stand out as the
component that underwent the most pronounced transformation. Constituting 56.80 per cent of
the total defence budget in 2014, this item reached its highest value of 57.60 per cent in 2016. From
that date onward, however, the share declined markedly, falling to 51.01 per cent in 2017 and 44.19
per cent in 2018, pointing to a structural break. Professionalisation, changes in the conscription
system and the transition to a more effective army structure played an important role in this process
(NATO, 2025).

Figure 2: The Distribution of Defence Expenditures in Tiirkiye by Component (Percentage of Total
Defence Expenditures)
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To make sense of this transformation, it is necessary to consider Tirkiye’s professionalisation
process. Ozgiin (2017) comprehensively analyses the structural pressures driving Tiirkiye away from
a conscription-based system. The global transformation in military organisation—the transition
from mass armies to professional armies—has two causes. The first is that, with the end of the Cold
War, the security paradigm of the bipolar world underwent a fundamental transformation, giving
way to new threats such as ethnic conflicts and terrorism. The second is that modern weapon
systems, which have become increasingly complex as a result of technological advances, require
more educated and qualified personnel (Ozgiin, 2017: p. 70). In line with these structural pressures,
the transformation process that accelerated after the 2016 coup attempt led to a marked
downsizing in the personnel structure of the Turkish Armed Forces (TSK), and this was directly
reflected in the budget. The number of conscript personnel, which stood at around 450,000 in 2005,
fell to 188,611 after 15 July 2016 (Ozgiin, 2017: p. 76). The reflection of this sharp decline in the
budget directly coincides with the fall in the personnel share in 2017.
Another critical variable explaining the proportional decline in personnel expenditures is the severe
depreciation of the Turkish lira. Since NATO defence expenditure data are reported in US dollars, in
periods when the lira depreciates against the dollar, Tilrkiye’s dollar-denominated defence budget
shrinks, and the proportional share of personnel expenditures paid in lira within the budget declines
markedly. In this respect, it is assessed that the decline in the share of personnel expenditures within
the budget is in part a structural effect of the exchange rate rather than a genuine cost reduction.
During the 2019-2020 period, the personnel share temporarily recovered to around the 48-50 per
cent band, as the restructuring of the Turkish Armed Forces was largely completed and the
budgetary weight of the conscription-based structure once again made itself felt. In the 2021-2025
period, the share of personnel expenditures entered a renewed and this time more permanent
downward trend, recorded at 47.88 per cent in 2021, 45.27 per cent in 2022 and 44.20 per cent in
2023, with projections falling to 40.14 per cent and 34.41 per cent in 2024 and 2025 respectively—
the lowest values of the period. This long-term decline points to a structural transformation jointly
created by the gradual reduction of the army’s strength through professionalisation, the spread of
paid military service (bedelli askerlik), the reshaping of intra-budget distributions by the
depreciation of the lira, and the increasing orientation of defence expenditures toward technology
investments.
In contrast to this decline in personnel expenditures, equipment expenditures exhibited
considerable fluctuation during the period. Rising from 25.08 per cent in 2014 to a peak of 37.64
per cent in 2018, this item fell to 28.43 per cent in 2022 before rising again to a projected 33.36 per
centin 2024. This increase is directly associated with Turkiye’s intensified operational activities after
2016. The widespread use of domestic unmanned aerial vehicles such as the Bayraktar TB2 and
ANKA, particularly in theatres such as Syria, Irag and Libya, significantly increased Tirkiye’s military
operational capacity (Ozdemir, 2022; Diiz, 2020), raising demand for precision munitions, targeting
and support systems. At the same time, the incorporation of domestic defence products such as
unmanned aerial vehicles, armoured combat vehicles and precision munitions into the inventory of
the Turkish Armed Forces is among the factors supporting the rise in equipment expenditures
(Topbay and Taskin, 2023: p. 75).
The most critical structural factor determining the course of equipment expenditures in this process
is the radical transformation in Turkiye’s defence industry localisation policy. The study by Topbay
8
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and Taskin (2023), covering the 2012-2022 period, documents this transformation with concrete
data. The defence industry localisation rate, which stood at 20 per cent in 2004, was raised to
around 80 per cent in line with the strategies and policies implemented (Topbay and Taskin, 2023:
p. 72). In parallel, defence and aviation sector exports rose from USD 1.2 billion in 2012 to USD 4.3
billion in 2022, an increase of 258 per cent (Topbay and Taskin, 2023: p. 73). The effective use of
Turkiye’s domestic defence systems in the field and their acquisition of “combat-proven” status
paved the way for greater demand for these platforms in the international market (Dlz, 2020;
Rossiter and Cannon, 2022).

The fluctuating course of equipment expenditures cannot be explained solely by operational needs
and localisation dynamics. A significant portion of defence equipment procurement is directly or
indirectly sensitive to the exchange rate through imported sub-systems, licence fees and foreign-
currency-indexed raw materials used even in domestic production. In this context, the temporal
overlap between the 2018 exchange rate crisis—in which the lira depreciated by approximately 40
per cent against the dollar—and the period peak of the equipment share supports this mechanism.
Empirically, using data for the 2006:1-2019:1ll period, Demir (2020) analysed the effects of income
and the exchange rate on defence expenditures with the ARDL bounds testing approach and found
that, while income positively and significantly affects defence expenditures, the effect of the
exchange rate on the total level of defence expenditures was not statistically significant. An
important methodological distinction must be made here: the absence of a statistically significant
effect of the exchange rate at the level of total defence expenditures does not mean that intra-
budget sub-items are independent of exchange rate changes. The equipment item, by its very
structure, exhibits a higher sensitivity to exchange rate movements than the other expenditure
components.

At this stage, localisation policies stand out as a balancing mechanism in the long run. Topbay and
Taskin (2023) make this mechanism concrete through defence import data: defence imports, which
stood at USD 15 billion in 2012, fell to USD 3.6 billion in 2022, a decline of 75 per cent. This
structurally reduces the foreign-currency-dependent component of the equipment item and
thereby creates a buffer effect against exchange rate shocks. In their study employing the NARDL
method, Gokce and Batuk (2024) found that the relationship between defence expenditures and
economic growth is asymmetric: negative changes in defence expenditures generate stronger
effects on economic growth than positive changes. In the period from 2021 onward, the share of
equipment expenditures within the budget followed a relatively stable course in the 28—33 per cent
range, falling to a projected 27.00 per cent in the 2025 estimates. This gradual decline points to a
structural transformation that can be explained by the decline in per-unit equipment costs as
domestic production capacity matures and by the gradual shift of the budget composition toward
operation, maintenance and infrastructure expenditures. In this respect, the decline in the share of
equipment expenditures should be evaluated not as a weakening of defence capacity, but as a
reflection of the maturation of the localisation process and the growing weight of operational
sustainability costs.

Infrastructure expenditures and the “other” category—two relatively small but structurally
significant items of the defence budget—exhibited markedly diverging trends during the period
examined. According to NATO definitions, infrastructure expenditures cover NATO common
infrastructure and national military construction activities, while the “other” category comprises
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operation and maintenance expenditures, R&D expenditures not directed at major equipment, and
other expenditures not included in the items above (NATO, 2023). Infrastructure expenditures
displayed a low and stable appearance in the 2—-3 per cent band over the 2014-2020 period.
However, in 2021 this item jumped from 2.22 per cent to 7.49 per cent, recording an increase of
approximately 3.4 times. This structural break can be associated with the military infrastructure
investments Tirkiye intensified in the same period. Within the scope of the Presidency of Defence
Industries’ 2017-2021 Strategic Plan emphasised by Topbay and Taskin (2023: p. 69), the aim was
to make Tirkiye a regional power in the field of security and national defence with products
possessing advanced technology and original design; the production facility, test infrastructure and
logistics centre investments realised in line with these strategic objectives can be considered among
the principal drivers of the jump in the infrastructure item. Canbay and Mercan (2017) likewise
assessed that, while investments in the defence industry impose a current account burden in the
short term through the import of investment and intermediate goods, they can contribute positively
to economic growth and have a current-account-narrowing effect in the long term as the country
becomes an exporter.

The “other” category, for its part, followed a stable course in the 15-18 per cent band for most of
the period. However, the surge of this item to a projected 31.20 per cent in 2025 constitutes one of
the most striking structural changes of the period. In their study comparatively examining the
composition of Tiirkiye’s defence expenditures with NATO countries, Dogan and Kabayel (2023)
concluded that the share allocated to research and development activities in the composition of
defence expenditures in Tlirkiye has increased. Since, in the NATO classification, R&D expenditures
appear both in the major equipment item and under the R&D sub-heading of the “other” category,
the increase in R&D expenditures contributes to the rise in this category. Moreover, as documented
by Topbay and Taskin (2023: p. 74), the rise in the number of defence projects from 66 in 2002 to
802 in 2022 (figures that differ marginally from the 62-to-812 range cited earlier, reflecting
differences between the underlying sources) contributes to the R&D expenditures accompanying
these projects pulling the “other” category upward. In his study examining the effect of defence and
R&D expenditures on economic growth in Tiirkiye, Canbay (2020) demonstrated that increases in
R&D expenditures positively affect economic growth significantly in the long run. Taken together
with the finding of Gokce and Batuk (2024: p. 171) that increases in defence expenditures positively
affect long-run economic growth, albeit asymmetrically, it can be argued that the orientation
toward R&D-weighted spending within the defence budget may carry a growth-supporting
character.

Evaluating these two items together offers a holistic picture of the transformation in Turkiye’s
defence budget composition. Against the decline in the personnel share and the fluctuating course
of the equipment share, the combined share of the infrastructure and “other” items rose from 18.13
per cent in 2014 to a projected 38.59 per cent in 2025. This indicates that the centre of gravity of
the defence budget has shifted from the procurement of ready-made equipment toward the
construction of domestic production infrastructure, R&D investments and operational sustainability
costs. In conclusion, the component-based analysis of Tiirkiye’s defence expenditures reveals that
a radical transformation occurred in the budget composition over the 2014—-2025 period. This shift
from a personnel-intensive structure toward a structure focused on infrastructure investments and

10



Elif SAFKAN AYAZ & Tolga OMAY

R&D indicates that the defence industry has become not merely a security element but also a
strategic domain with the potential to affect technological development and economic growth.

3. Defence Expenditures from the Perspective of the Development Plans

The five-year development plans implemented in Tirkiye from 1963 onward have been the
fundamental policy documents guiding the country’s economic and social development. The twelve
development plans prepared to date are of critical importance for understanding the position of
defence expenditures within the economy, in that they reflect the state’s priorities regarding
resource allocation. In this section, each development plan period is addressed chronologically
within the framework of the defence expenditure data of the relevant period and the approaches
to defence in the plan texts.

The First Five-Year Development Plan (1963—1967) was prepared by the State Planning Organization
(DPT) and designed as the first five-year segment of a fifteen-year long-term perspective (DPT,
1963). During the plan period, an average annual growth of 6.5 per cent was achieved (Salep, 2017:
p. 225), while inflation remained at an average of 5.2 per cent (TUIK, 2023). According to SIPRI data,
the share of Tiirkiye’s defence expenditures in GDP averaged around 3.4 per cent in this period
(SIPRI, 2025). In the plan text, defence expenditures were not addressed directly as a sectoral
priority but were evaluated within general public expenditures (DPT, 1963). Tirkiye’s NATO
membership from 1952 made it possible to meet a significant portion of defence needs through
external military aid (Ermis and Canbolat, 2022: pp. 560-561). However, in 1964, the letter sent by
US President Johnson to Prime Minister inénii—warning that Tiirkiye could not use NATO weapons
in the Cyprus issue—revealed for the first time that the country’s import-dependent defence
procurement model was not sustainable (Ermis and Canbolat, 2022: pp. 560-564).

During the Second Five-Year Development Plan (1968-1972) period, an average annual growth of 7
per cent was targeted, while the realised rate was 5.4 per cent (World Bank, 2025). According to
SIPRI data, the share of defence expenditures in GDP fluctuated between 3.1 and 3.5 per cent (SIPRI,
2025). In the plan text, defence expenditures were not addressed under a separate sectoral heading;
the plan’s main focus was industrialisation, economic growth and structural transformation (DPT,
1968). Although the awareness created by the 1964 Johnson letter led to the defence industry idea
beginning to be discussed at the political level, it did not yet find an institutional response in the
Second Plan period (Ermis and Canbolat, 2022: p. 565). Tiirkiye continued to meet the great majority
of its defence equipment through imports from external sources, primarily the United States (Ermis
and Canbolat, 2022: p. 562).

The Third Five-Year Development Plan (1973—-1977) period was a turning point for Turkiye’s defence
policies. It is stated that the requirements of national defence services were taken into account in
setting the plan’s objectives and that the aim was to establish a systematic relationship between
defence needs and industrial production; priority was given to the machinery industry in meeting
defence needs, with the aim of increasing domestic production capacity and modernising defence
power (State Planning Organization, 1972, as cited in Yesilyurt and Yesilyurt, 2019: p. 4). The most
decisive event of this plan period was the 1974 Cyprus Peace Operation and the US arms embargo
that began in February 1975 (Ermis and Canbolat, 2022: p. 565). Lasting three years, this embargo
confronted the Turkish Armed Forces—whose inventory was almost entirely of US origin—with
great difficulties in terms of spare parts and logistical support, and conclusively proved that the
import-dependent defence procurement model was not sustainable. According to SIPRI, the ratio
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of Tirkiye’s defence expenditures to GDP ranged between 3.2 and 5.1 per cent in this period,
reaching its post-1960 peak of 5.12 per cent in 1975 (SIPRI, 2025). The concrete institutional outputs
of the awareness created by the 1964 Johnson letter emerged within the plan period: TUSAS
commenced operations in 1973 and ASELSAN in 1975 (Ermis and Canbolat, 2022: pp. 565-567).
The Fourth Five-Year Development Plan (1979-1983) period was one in which the relationship
between defence and industrialisation was addressed within a clearer and more holistic framework.
The plan text aimed to establish a mutually reinforcing interaction between healthy and rapid
industrialisation and national defence power, and envisaged that defence-industry investments
should be developed in harmony with general industrialisation policies and evaluated as an element
contributing to exports and strengthening the economic structure (DPT, 1979). This plan period is
notable not only for its policy objectives but also for the ruptures in Tiirkiye’s economic and political
structure: the liberal transformation process that began with the 24 January 1980 economic
stabilisation decisions and the subsequent military intervention of 12 September 1980 significantly
interrupted the implementation framework envisaged by the plan. According to SIPRI data, the
share of defence expenditures in GDP fluctuated in the 3.4—4.3 per cent band during this period
(SIPRI, 2025). Under the influence of the external dependency problems revealed by the 1974
embargo, institutional steps toward the domestic defence industry accelerated: ASPILSAN was put
into operation in 1981 and HAVELSAN in 1982 (Ermis and Canbolat, 2022: p. 566).

The Fifth Five-Year Development Plan (1985-1989) is a genuine turning point in terms of the position
of defence expenditures within the development plans. The plan targeted an average annual
increase of 6.3 per cent in GDP (DPT, 1985), and according to SIPRI data the share of defence
expenditures in GDP ranged between approximately 2.9 and 3.6 per cent, exhibiting a relative
downward trend compared with previous periods (SIPRI, 2025). The most decisive development of
this plan period was the establishment of the Defence Industry Development and Support
Administration (SAGEB) by Law No. 3238 of 7 November 1985 (Resmi Gazete, 13 November 1985,
No. 18927). Within the scope of the same law, the Defence Industry Support Fund (SSDF) was
created within the Central Bank of the Republic of Tiirkiye. With this institutionalisation process,
defence expenditures showed a tendency to shift from consisting merely of external procurement
and personnel expenditures toward a structure focused on domestic production, R&D and
technology development. However, Ziylan (2001: pp. 2—3) argues that this practice represented a
break from the original technology-based policy of the early Republican period and did not
encompass national technology production. SAGEB was restructured as the Undersecretariat for
Defence Industries (SSM) in 1989.

During the Sixth Five-Year Development Plan (1990-1994) period, the PKK-related security threats
that intensified in Southeastern Anatolia in the 1990s played a determining role in the increase of
defence expenditures in Turkiye and led to a rise in the defence burden (Aya, 2005). According to
SIPRI data, the ratio of defence expenditures to GDP rose from 3.5 to 4.1 per cent in this period, a
trend that can be explained particularly by the increasing cost of internal security operations (SIPRI,
2025). In absolute terms, Tirkiye’s annual defence expenditure was around USD 5-7 billion in the
early 1990s (Egilmez, 2018). In the plan text, regional planning and the activation of public
investments came to the fore, while the defence industry was not addressed as an independent
sectoral priority (DPT, 1990). Even so, by 2003 the Turkish Armed Forces could meet only 25 per

12



Elif SAFKAN AYAZ & Tolga OMAY

cent of its needs from domestic sources, indicating that domestic production capacity was even
more limited in the 1990s and that external dependency persisted (Ak¢a and Ozden, 2025: p. 6).
The Seventh Five-Year Development Plan (1996-2000) coincided with a period in which Tirkiye’s
opening to the outside accelerated with the entry into force of the Customs Union. According to
SIPRI data, the ratio of defence expenditures to GDP ranged between 3.2 and 4.1 per cent in this
period (SIPRI, 2025). The most decisive development of this period in terms of defence policy was
the “Principles of Turkish Defence Industry Policy and Strategy” (TSSPSE) document, which entered
into force by Council of Ministers Decision No. 98/11173 of 20 June 1998 (Resmi Gazete, 20 June
1998, No. 23378). The most important feature of the document was that it established the principle
that mandatory-national and critical technologies should be developed and produced only in
domestic industrial facilities holding a nationally classified facility security clearance. In this respect,
the TSSPSE represented a paradigm shift attesting that defence expenditures should be treated not
merely as a cost item, but as a strategic investment in technological independence and the national
defence industry infrastructure (Ziylan, 2001: pp. 4-5).

The Eighth Five-Year Development Plan (2001-2005) period was shaped by the deep effects of the
2001 economic crisis. The IMF-backed structural reform programme implemented after the crisis
aimed to stabilise the economy through high interest rates and a strong-currency policy (Ak¢a and
Ozden, 2025: p. 3). According to SIPRI data, the ratio of defence expenditures to GDP fell to the 2.4—
3.8 per cent band in this period (SIPRI, 2025). The most striking indicator of this period in terms of
the defence industry is the sector’s level of external dependency: as of 2003, only 25 per cent of the
Turkish Armed Forces’ needs could be met from domestic sources (Akga and Ozden, 2025: p. 6). The
total turnover of the defence and aviation industry remained at around USD 1 billion in 2002, and
the number of firms operating in the sector was limited to 56. Nevertheless, the number of projects,
which was 62 in 2002, rose to 269 by 2010, and the total contract value reached approximately USD
24.5 billion from around USD 5.5 billion (Ak¢a and Ozden, 2025: p. 6).

The Ninth Development Plan (2007-2013) was prepared as a plan positioning the enhancement of
competitiveness, the transformation into an information society and sustainable growth among its
fundamental objectives, in line with the European Union accession process (DPT, 2006). According
to SIPRI data, the ratio of defence expenditures to GDP fell to the 1.92-2.47 per cent band in this
period; however, this proportional decline does not conceal the increase in absolute expenditures,
which ranged between USD 15 and 19 billion (SIPRI, 2025). This period points to a transformation in
which the defence industry began to be addressed within knowledge- and technology-intensive
sectors rather than merely as an expenditure item. One of the most critical objectives of this period
was to increase the rate at which the Turkish Armed Forces’ needs were met domestically; this rate,
targeted at 50 per cent for 2010, reached 44.2 per cent as of 2008, a significant increase compared
with the 36.7 per cent level of 2006 (TOBB, 2010: pp. 17-18). This shift is regarded as an important
indicator of the transformation in the structure of defence expenditures from an import-based
model toward one grounded in domestic production; indeed, a defence industry based on domestic
production became integrated with the national economy through its capacity to generate and
transfer technology, evolving from a field that merely meets security needs into one contributing to
economic and technological development (istikbal, 2022: p. 7). During this period, large-scale
domestic defence programmes such as the MILGEM corvettes, ATAK helicopters, the Altay tank and
the Anka unmanned aerial vehicles were launched, radically expanding the platform-based
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production capacity of the Turkish defence industry (Ak¢a and Ozden, 2025: p. 6). A structural
development of the period was the regulations aimed at broadening the capital base of the defence
industry: with the 2011 amendment to the Industrial Participation and Offset Directive, the
industrial participation base was raised from 50 to 70 per cent, and at least 30 per cent of it was
made mandatory for sub-industries and SMEs (Akc¢a and Ozden, 2025: p. 9). As a reflection of these
developments, the number of large firms in the sector rose from 71 in 2012 to 119 in 2017 and to
600 in 2019, with the number of SMEs growing by 280 per cent in the same period (Akca and Ozden,
2025: p. 9; Ozgiir, 2021).

The Tenth Development Plan (2014-2018) addressed the defence industry within the framework of
sectoral policies and set out, as explicit objectives, increasing the localisation rate and raising the
share allocated to R&D (Ministry of Development, 2013). According to SIPRI data, the ratio of
defence expenditures to GDP ranged in the 1.8-2.5 per cent band in this period; a marked upward
trend in military expenditures was observed particularly from 2013 onward (SIPRI, 2025). The
fundamental reasons for this increase were the objective of developing the domestic defence
industry to reduce external dependency and the will to use defence capacity as an effective
instrument in foreign policy (Ak¢a and Ozden, 2021: pp. 19-25; Akca and Ozden, 2025: p. 5). During
the plan period, the National Technology Move vision was declared, and localisation and
nationalisation objectives in the defence industry were explicitly set out; this strategic orientation
was part of a broader industrialisation policy in which the Tenth and Eleventh Development Plans
highlighted the manufacturing sector as the main driver of the economy, in line with the global trend
characterised as the “return of industrial policy” (Ak¢a and Ozden, 2025: p. 4; Wade, 2012). As a
concrete result of this strategic change, the share of the manufacturing industry in GDP, which had
fallen to 17 per cent in 2009, rose to 22.4 per cent by 2022 (Taymaz and Voyvoda, 2023: pp. 46-47).
Radical changes also occurred in the institutional structure of the defence industry during this
period: from 2016, the decision-making mechanism of the defence industry was centralised within
the Presidency, the Presidency of Defence Industries (SSB) was established in 2018, and the Turkish
Armed Forces Foundation was placed directly under Presidential control (Ak¢a and Ozden, 2025: p.
6). Combined with increasing procurement and R&D investments, these institutional reforms
transformed the sector into a military-industrial complex focused on domestic production. The
defence and aviation industry turnover reached USD 12.2 billion, the number of firms exceeded
1,500, and the number of projects carried out rose to 667 in 2018 while the cumulative contract
value reached USD 60 billion (Akca and Ozden, 2025: pp. 4-6). Through long-term investment
support from the armed forces’ funds, incentive mechanisms targeting large firms, and support
programmes offered to SMEs via KOSGEB (the Small and Medium Enterprises Development
Organisation), the sector became a principal recipient of credit and incentives (Ak¢a and Ozden,
2025: pp. 4—6; SSB, 2024a; SSB, 2024b). One of the most striking developments of this period was
the rapid increase in the export capacity of the Turkish defence industry. According to a 2020 SIPRI
report, Turkiye’s arms export volume increased by 86 per cent between the 2010-2014 and 2015-
2019 periods, and Turkiye rose, on average, to the position of the world’s 13th largest arms exporter
in the 2015-2019 period, up from 19th in 2010-2014 (Béraud-Sudreau et al., 2020). In sum, the
Tenth Development Plan period constituted a turning point for the Turkish defence industry,
transforming the sector from a domestic supplier meeting only the needs of the Turkish Armed
Forces into an exporter competing in the international arena (Kasapoglu, 2022; Kardas, 2025).
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The Eleventh Development Plan (2019-2023) is the first development plan to designate the defence
industry, together with agriculture and tourism, as one of the priority development areas (SBB,
2019). The plan set out comprehensive and concrete objectives, targeting an increase in defence
and aviation industry turnover to USD 26.9 billion and exports to USD 10.2 billion by 2023 (SBB,
2019), although some experts questioned the attainability of these targets from the outset
(Efstathiou and Waldwyn, 2019). The defence industry export capacity rose from USD 196 million in
2004 to over USD 3 billion (USD 3.068 billion) as of 2019 (Saleh, 2023; Kasapoglu, 2022). The number
of local firms in the sector, which exceeded 1,500 in 2022, rose to over 3,500 as of 2024, while the
number of countries exported to reached 170 (Outzen, 2024). At the end of the plan period, defence
and aviation industry exports reached a record level of USD 5.5 billion in 2023, a 25 per cent increase
on the previous year, and the localisation rate in the defence industry rose from 20 per cent in 2004
to 80 per cent as of 2023 (Saleh, 2023; Outzen, 2024). Nevertheless, the turnover target of USD 26.9
billion and the export target of USD 10.2 billion envisaged by the plan were not reached (SBB, 2019).
It is emphasised that the permanence of current export gains is not guaranteed, with the changing
nature of war, the emergence of new arms producers and the failure to establish global market
dominance in major platforms other than UAVs assessed as principal obstacles (Kardas, 2025).

The Twelfth Development Plan (2024-2028) maintains the defence industry as a strategic priority
area, targeting an increase in defence and aviation industry turnover to USD 50 billion and exports
to USD 18 billion by 2028 (SBB, 2023). Since the plan is still in the implementation phase, it is too
early to make a comprehensive evaluation; however, initial data indicate that the sector has
preserved its growth momentum. Defence and aviation industry exports reached a new record of
USD 7.1 billion in 2024, and the number of countries exported to rose to 180 (Yaylali, 2025).
According to SIPRI data, Turkiye’s defence expenditure reached USD 25 billion in 2024, an increase
of 12 per cent on the previous year, and the country rose to 17th place in the global ranking (SIPRI,
2025). The extent to which the plan’s objectives will be achieved will depend on variables such as
the competitive conditions in the global arms trade, fluctuations in the Turkish lira and the pace at
which external dependency in critical sub-systems is reduced.

The Defence Industry Support Fund (SSDF) has also played a decisive role throughout this process.
Established in 1985 and later incorporated into the Presidency of Defence Industries, the fund has
performed a critical function in financing defence projects: although budgeted defence
expenditures declined somewhat in lira terms, the extra-budgetary resources provided through the
fund made it possible to preserve total military spending in constant-dollar terms. The fund’s budget
rose from 4.4 billion Turkish lira in 2015 to 252 billion Turkish lira by 2025 (Ak¢a and Ozden, 2025:
p. 5; SBB, 2025).

4. The Relationship between Defence Expenditures and Economic Growth: The Empirical
Literature on Tiirkiye

The effect of defence expenditures on economic growth is one of the long-debated issues in the
economics literature on which a full consensus has not yet been reached. At the root of this debate
lie the pioneering studies of Benoit (1973; 1978), which argued that defence expenditures positively
affect growth in developing countries. This approach, known as the Benoit Hypothesis, posits that
defence expenditures contribute to economic growth through channels such as infrastructure
investment, technology transfer and employment creation. By contrast, the neo-classical approach
holds that defence expenditures negatively affect growth by crowding out private investment and
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diverting resources from productive areas, while the Keynesian approach argues that defence
expenditures support growth through a multiplier effect by increasing aggregate demand,
particularly in the short run. A third view, the neutrality approach, posits that there is no significant
relationship between defence expenditures and growth. Owing to its geopolitical position, NATO
membership and regional security threats, Tlirkiye—a country that allocates significant resources
to defence expenditures—lies at the focus of this debate, and the econometric studies conducted
on it constitute a rich literature in terms of both methodological diversity and divergence of findings.
One of the early studies examining the defence—growth relationship in the specific case of Turkiye
was conducted by Kollias (1997). Covering the 1954-1993 period, this study found no causality
relationship between defence expenditures and economic growth, providing early evidence
supporting the neutrality hypothesis. Sezgin (2001), however, reached a different conclusion in his
study covering the 1956-1994 period using a Deger-type multi-equation model, finding that defence
expenditures have a positive and significant effect on economic growth in Tirkiye. By contrast,
Dunne, Nikolaidou and Vougas (2001), using VAR methodology and cointegration analysis, identified
a negative Granger causality running from the military burden to economic growth for Tirkiye.
Halicioglu (2004), applying a multivariate cointegration procedure within the framework of new
macroeconomic theory, identified a long-run positive relationship between total defence
expenditures and total output for the 1950-2002 period. Karagol and Palaz (2004), applying
Johansen cointegration analysis for the 1955-2000 period, identified a long-run equilibrium
relationship between defence expenditures and GDP and found a unidirectional causality running
from defence expenditures to growth, with impulse-response results indicating that an increase in
defence expenditures initially reduces national income. Evaluated together, these five studies—
reaching such different results despite covering close periods—reveal that the econometric method,
model specification and the set of variables included in the analysis directly shape the findings.
Yildirim, Sezgin and Ocal (2005) shifted the perspective from country-based analyses to the regional
level, examining the 1989-1999 period covering Middle Eastern countries and Turkiye with dynamic
panel data analysis. Applying fixed effects and the Arellano—Bond GMM method within the Feder
model framework, the study found that military expenditures positively affect economic growth
through both a size effect and an externality effect. Gorkem and Isik (2008), applying a VAR model
and Granger causality analysis for the 1968-2006 period, found no causality relationship between
defence expenditures and economic growth in Tirkiye, a finding consistent with the neutrality
hypothesis. Karagianni and Pempetzoglu (2009) examined the causality relationship for the 1949—
2004 period with linear and non-linear Granger causality methods; the linear test identified a
unidirectional causality running from economic growth to defence expenditures, while the non-
linear test indicated a causality in the opposite direction, suggesting that traditional linear models
may not fully capture the complex structure of this relationship.

Yilanci and Ozcan (2010) analysed the relationship between GDP and defence expenditures for the
1950-2006 period using the Zivot—Andrews unit root test and the Gregory—Hansen cointegration
test, which account for structural breaks. The analyses found that both series were non-stationary
at their levels and that there was no long-run cointegration relationship between them, while the
Toda—Yamamoto causality test identified a unidirectional causality running from GDP to defence
expenditures. Basar and Kiinli (2012), using panel data for 36 countries for the 1997-2004 period,
found that, according to the fixed-effects model, an increase in defence expenditures significantly
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and negatively affects economic growth. Ténglir and Elveren (2016), adding the income inequality
dimension to the defence—growth relationship for the 1963—2008 period using an augmented Solow
growth model, found no significant effect of military expenditures on economic growth, but found
that income inequality has a positive effect on growth.

Studies exploring the non-linear dimensions of the defence—growth relationship constitute a critical
turning point in understanding the reasons for the conflicting findings in the literature. Yolcu
Karadam et al. (2017) examined the effect of defence expenditures on economic growth for ten
Middle Eastern countries and Tirkiye over the 1988-2012 period using the non-linear Panel Smooth
Transition Regression (PSTR) model. The notable finding is that the effect of defence expenditures
on growth is non-linear and changes asymmetrically depending on the current state of the economy:
when the share of military expenditures in GDP is below 3.8 per cent, defence expenditures
positively affect growth, whereas above this threshold the effect turns negative. The study
emphasises that the conflicting findings in the literature may largely stem from specification errors
arising from linear model specifications. Bilgin (2022) analysed the effect of defence expenditures
on economic growth for the 1960—2019 period using the NARDL model and the Hatemi-J asymmetric
causality test; the findings revealed that defence expenditures have asymmetric effects on growth,
with a decrease in defence expenditures positively affecting growth while an increase had no
significant effect, a result supporting the neo-classical opportunity-cost approach.

Korkmaz and Bilgin (2017) comparatively examined the relationship between military expenditures
and economic growth in Turkiye and the United States for the 1961-2015 period; the causality
analysis found no causal relationship for the United States but identified a bidirectional causality for
Turkiye, attributing the causality running from military expenditures to growth in Tirkiye
particularly to the emphasis placed on the domestic defence industry and the increase in defence
exports after 2004. Durgun and Timur (2017), using Granger causality and variance decomposition
for the 1970-2015 period, found no causality between defence expenditures and per capita real
GDP, but the variance decomposition revealed that approximately 9.68 per cent of the changes in
per capita GDP were explained by defence expenditures. Canbay and Mercan (2017), using a Vector
Error Correction Model (VECM) for the 1986—2016 period, found that, in the long run, growth in
defence expenditures and industrial production has a negative effect on the current account deficit,
i.e. that the current account deficit decreases as defence expenditures and industrial production
increase. Topal (2018) examined the relationship using both conventional and structural-break
cointegration and time-varying causality analyses for the 1960-2016 period; while standard tests
identified a unidirectional causality from military expenditures to growth, the time-varying causality
analysis showed that this causal link disappeared entirely from the mid-1970s onward.

A significant methodological transformation occurred in recent studies. Sezgin and Yagtu (2019),
using the Engle—Granger cointegration analysis and Granger causality test for the 1980—-2016 period,
found a long-run relationship between defence expenditures and GDP, with a 1 per cent increase in
defence expenditures increasing the GDP level by 1.28 per cent; the causality analysis found no
causality from defence expenditures to growth, but identified a unidirectional causality from growth
to defence expenditures. Akcan (2019) analysed the effect of public investment, private-sector
investment and military expenditures on economic growth using the ARDL bounds testing approach
for the 1982-2017 period, finding that military expenditures have a negative and statistically
significant effect on growth—thus indicating that the Benoit Hypothesis is not valid for Tlrkiye—
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and attributing this negative relationship to the weakening of investor confidence by the
intensifying terror threat and to Tlrkiye’s external dependency in the defence industry causing
expenditures to flow abroad without creating a multiplier effect. Asilogullari and Ceyhan (2019),
using the Pedroni panel cointegration test and the PMG estimator for 35 OECD countries over the
2000-2016 period, found that a 1 per cent increase in defence expenditures causes a statistically
significant decline in the growth rate, a finding supporting the neo-classical approach. Kanca and
Yamak (2020), testing the validity of the Benoit Hypothesis for the 1980-2017 period using the long-
run growth rate produced by the Hodrick—Prescott filter rather than the current growth rate, found
a long-run negative and statistically significant relationship between defence expenditures and the
long-run growth rate.

Has and Cinar (2022) examined the relationship between military expenditures, economic growth
and the nominal exchange rate for the 1975-2019 period using the Gregory—Hansen structural-
break cointegration test and Toda-Yamamoto causality analysis, identifying a cointegrated
relationship among the three variables with a break date of 1981 and a unidirectional causality from
military expenditures to growth. Saygili (2023) examined the effect of defence expenditures on
economic growth for the 2002—2019 period using the Johansen cointegration test, FMOLS long-run
estimation and Granger causality analysis, finding a long-run negative relationship in which a 1 per
cent increase in defence expenditures leads to an approximately 5 per cent decline in economic
growth. Adagay and Misirlioglu (2023), using the ARDL bounds test and Toda—Yamamoto causality
test for the 1974-2021 period, identified a long-run negative cointegration relationship between
defence expenditures and GDP, supporting the neo-classical approach. Giiltekin Tarla and Boyrazli
(2023), using the ARDL bounds testing approach and the Hacker—Hatemi-J bootstrap causality test
for the 1960-2020 period, found a unidirectional causality from defence expenditures to economic
growth, a result supporting the Military Keynesian Approach, which posits that defence
expenditures positively affect growth by supporting new technological developments and creating
employment.

When the most recent studies are examined, important advances are observed in both
methodological and conceptual terms. Demez and Polat (2021), using the Emirmahmutoglu and
Koése (2011) heterogeneous panel causality analysis for the MINT countries (Mexico, Indonesia,
Nigeria and Turkiye) over the 1974-2019 period, found a unidirectional causality from defence
expenditures to growth for Tiirkiye, while the panel as a whole supported the Keynesian approach.
Cakir and Dereli (2024), using the panel cointegration test and the DOLSMG estimator for the MIST
countries over the 1980-2022 period, found that increases in defence expenditures positively affect
economic growth in all four countries, supporting the Benoit Hypothesis. By contrast, Engin and
Ugur (2024), analysing the long-run effect of defence expenditures on economic growth for the N-
11 country group over the 2003—2022 period with the CCE estimator, found that across the panel a
1 per cent increase in defence expenditures reduces economic growth by 0.08 per cent, a finding
consistent with the classical and neo-classical approaches; at the country level, defence
expenditures negatively affected growth in Tirkiye. Dursun and Bursal (2025), using the
Dumitrescu—Hurlin and Emirmahmutoglu—Kdse panel causality tests for the D-8 countries over the
1993-2022 period, confirmed bidirectional causality across the panel, supporting the Benoit
Hypothesis. Yolal and Kocarik Gacar (2026), analysing the relationship between defence
expenditures and per capita GDP for the 1960-2024 period using a VAR model and the Granger
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causality test, found a unidirectional and statistically significant causality from defence expenditures
to economic growth; the variance decomposition revealed that approximately 12.5 per cent of GDP
fluctuations stem from defence expenditure shocks, a finding consistent with the Keynesian
approach.

In conclusion, the Tirkiye literature supports the Keynesian approach and the Benoit Hypothesis
through studies finding a positive relationship (Sezgin, 2001; Halicioglu, 2004; Yildirim et al., 2005;
Sezgin and Yagtu, 2019; Giiltekin Tarla and Boyrazli, 2023; Yolal and Kocarik Gacar, 2026); points to
the validity of the neo-classical approach and the crowding-out effect through studies finding a
negative relationship (Dunne et al., 2001; Karagol and Palaz, 2004; Akcan, 2019; Saygili, 2023;
Adacay and Misirlioglu, 2023); and strengthens the neutrality hypothesis through studies finding no
relationship (Kollias, 1997; Gorkem and Isik, 2008; Durgun and Timur, 2017). This diversity suggests
that, in a dynamic economy such as Tirkiye, the macroeconomic effects of defence expenditures
vary depending on the time period, the economic conjuncture and the structure of the defence
industry. Given the progress Turkiye has made in its domestic defence industry in recent years and
the increase in defence exports, the direct incorporation of defence-industry outputs, technology
transfer and R&D expenditures into future models will contribute to a more accurate understanding
of the relationship.

5. Conclusion

This study has examined defence expenditures in Turkiye from a multidimensional perspective,
addressing their historical development, the structural composition of the defence budget, their
position within the development plans, and the empirical literature on the defence—growth nexus.
The findings indicate that defence expenditures in Tirkiye have followed a path determined not by
a single factor but by the joint and simultaneous influence of geopolitical position, security threats,
alliance dynamics, macroeconomic shocks and structural transformations in the defence industry.
The historical analysis covering the 1960-2024 period reveals that the defence burden reached its
peak in 1975 under the impact of the Cyprus Peace Operation and the subsequent arms embargoes,
and that this experience served as the founding motivation for the domestic defence industry. The
tension between the discourse of autonomy and structural external dependency has constituted
the defining axis of Tirkiye’s defence policy throughout this long period. The component-based
analysis of the budget demonstrates that, over the 2014—-2025 period, the centre of gravity of the
defence budget shifted from a personnel-intensive structure toward equipment, infrastructure and
R&D-oriented spending, indicating that the defence industry has become not merely a security
element but a strategic domain with the potential to affect technological development and
economic growth.

The evaluation of the development plans shows that defence expenditures, addressed within
general public expenditures in the early plans, were progressively repositioned as a strategic priority
sector; the Eleventh Development Plan, in particular, designated the defence industry as one of the
priority development areas for the first time, while the Twelfth Development Plan has set even more
ambitious turnover and export targets. The review of the empirical literature, however, reveals that
no consensus has been reached on the macroeconomic effects of defence expenditures in Tirkiye:
the literature supports the Keynesian, neo-classical and neutrality hypotheses in roughly equal
measure, with the findings appearing to be highly sensitive to the time period, the economic
conjuncture, the econometric method and the model specification.
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Taken together, these findings suggest that the macroeconomic effects of defence expenditures in
Turkiye cannot be evaluated in isolation from the structure of the domestic defence industry, the
pace of localisation, technology transfer and R&D capacity. As Tirkiye’s domestic defence industry
deepens and its export capacity increases, the direct incorporation of defence-industry outputs and
R&D expenditures into future analyses will be of critical importance for a more accurate
understanding of the defence—growth nexus. In this respect, analysing how defence expenditures
are shaped under global security conditions through composite risk indicators emerges as a fruitful
avenue for future research.
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Extended Abstract
Tax administrations’ communication with taxpayers encompasses not only the dissemination of
legislation and administrative procedures but also the clear presentation of information about tax
arrangements and the provision of guidance on relevant administrative channels. The presentation
of eligibility requirements, application deadlines, and financial advantages is particularly relevant to
tax restructuring, asset repatriation, and related tax exemption arrangements. Visual materials
concerning these arrangements may combine informational content with reminders, expressions of
urgency, and calls to action. Examining these materials can therefore contribute to understanding
the visual and discursive frames through which tax arrangements are presented to the public.
This study examines the design elements and directive messages in visual communication materials
issued by the Turkish Revenue Administration (Gelir idaresi Baskanlg), GiB) concerning tax
restructuring, asset repatriation, and related tax exemption arrangements. It aims to identify how
visual and linguistic elements are combined and which communication patterns are prominent
across different legislative periods. Accordingly, the analysis considers not only the information
included in the materials but also the design elements used to emphasize that information and the
discursive frames through which it is presented to taxpayers. The research is based on qualitative
document analysis. Purposive sampling was used to select 39 visual materials concerning tax
restructuring, asset repatriation, and tax exemptions associated with 11 laws enacted during the
2008-2026 period. The sample comprises materials published on the Turkish Revenue
Administration’s official website in connection with Laws No. 5811, 6111, 6552, 6736, 7020, 7143,
7186, 7256, 7326, 7440, and 7582. The unit of analysis was a single poster or visual page. Where
more than one visual was associated with the same law, each was treated as a separate unit of
analysis. This approach also enabled the examination of differences among materials relating to the
same legal arrangement.
The materials were examined using descriptive content analysis in conjunction with semiotic
analysis. The descriptive content analysis employed seven main categories: color, typographic
emphasis, slogan type, visual metaphor, call to action, temporal emphasis, and information density.
Category frequencies were used to identify general tendencies within the sample, while semiotic
analysis of selected examples supported the contextual interpretation of those tendencies. Drawing
on Barthes’s (1977) distinction between denotation and connotation and Kress and van Leeuwen’s
(2006) approach to composition, the semiotic analysis examined relationships among visual objects,
slogans, headings, and layout. Two researchers coded the materials independently. Their coding
decisions were compared separately for each of the seven main categories across all 39 visuals,
yielding 273 comparisons. The independent coding decisions produced 268 agreements and five
disagreements. Before consensus discussions, the overall percentage agreement was calculated as
98.17% using Miles and Huberman’s (1994) agreement formula. This percentage expresses the
extent of agreement between coding decisions and does not constitute a chance-corrected
reliability coefficient. The disagreements were subsequently reviewed, and consensus was reached.
The findings suggest that reminders, expressions of urgency, and explicit calls to action are
prominent in the materials examined. The combined use of date emphasis and urgency messages
indicates that deadlines for benefiting from the arrangements occupy a prominent place in the
communication. The use of typography and color to highlight application and payment dates can be
interpreted as prioritizing time-sensitive information within the visual hierarchy. These features,
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however, do not establish that taxpayers experience a sense of urgency or that such features lead
them to submit applications or make payments. Calls to action were assessed as forms of guidance
accompanying informational content. The presence of a guide title or contact information alone was
not automatically coded as a call to action. An analytical distinction was thus maintained between
providing information and directing taxpayers to undertake a particular action. The findings identify
the forms of guidance used in the materials but do not demonstrate whether these translate into
applications, payments, or tax compliance. Alongside reminders and urgency, the slogans may also
contain frames emphasizing opportunity, convenience, individual benefit, and collective benefit.
Expressions such as “Siz kazanin” (“You benefit”) can be interpreted as foregrounding individual
advantage, while “Tiirkiye bliylstin” (“Let Tiirkiye grow”) can emphasize broader economic or social
benefits. These frames can coexist within the same material and support the presentation of tax
arrangements through different benefit-based rationales. Nevertheless, the presence of collective-
benefit discourse cannot be treated as evidence that taxpayers develop trust, tax morale, or
perceptions of reciprocity.

Semiotic analysis of selected examples helps explain how visual elements can be associated with
these discursive frames. In G10, the relationship between weight and the easing of a burden can be
interpreted as conceptualizing debt as a burden that can be alleviated. In G18, the maze and
directional arrow can be associated with finding a way out of a complex process. In G38, the chest
can be interpreted in terms of making assets visible and emphasizing their economic value. These
interpretations draw on relationships among visual objects, slogans, headings, and layout rather
than assigning fixed meanings to individual symbols.

The study’s principal contribution is to explain how visual design and discursive guidance operate
together by comparing visual materials concerning temporary tax arrangements within a common
analytical framework. Category frequencies help identify patterns of reminders, urgency, and calls
to action, while semiotic analysis supports the interpretation of how these patterns acquire meaning
through relationships between visual and linguistic elements. The study thus contributes to
understanding not only what information is conveyed in tax communication but also how that
information is presented and supported by directive messages. The research is limited to 39
purposively selected visual materials. The patterns identified across legislative periods cannot be
generalized to the Turkish Revenue Administration’s communication activities as a whole. Since the
comprehensibility of the materials and taxpayers’ perceptions and behaviors were not directly
examined, no causal relationship can be established between design elements or directive messages
and taxpayer behavior. Future research could examine the comprehensibility of these materials and
their effects on taxpayers through surveys, experimental studies, and application or payment data.
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Giris

Vergi idaresi ile mukellef arasindaki iliski yalnizca hukuki diizenlemeler ve idari islemler izerinden
sekillenmemektedir. Miukelleflerin ylktumlaliklerini anlamalari ve gerekli islemleri zamaninda
gercgeklestirebilmeleri icin sunulan bilgi ve rehberlik hizmetleri de bu iliskinin dGnemli bir pargasidir.
Bu baglamda vergi iletisimi yalnizca teknik bilgilerin aktarilmasini degil ayni zamanda
yukamlaltklerin anlagiimasini kolaylastiran ve miukellefleri belirli islemler konusunda bilgilendiren
kurumsal iletisim faaliyetlerini kapsamaktadir. OECD (2021), vergi idarelerinin etkili iletisim kanallari
ve hizmetler sunmasinin gonulli vergi uyumunun desteklenmesindeki 6nemine dikkat cekmektedir.
Bununla birlikte iletisimin islevi yalnizca hangi bilginin sunulduguyla sinirh degildir. Mesajin icerigi ve
sunulus bicimi de vergi politikalarinin kamuoyuna aktarilmasinda 6nem tagimaktadir.

Vergi idareleri mikelleflere ulagsmak amaciyla bilgilendirme kampanyalari, dijital hizmetler,
rehberler, broslirler ve gorsel materyaller gibi farkli iletisim araclarindan yararlanmaktadir. Bu
araclarda kullanilan ifadeler ve goérsel dizenlemeler mesajin nasil algillanabilecegine iliskin bir
cerceve olusturmaktadir. Vergi iletisimi Gzerine yapilan arastirmalar mesajlarin cercevelenme
biciminin mukelleflerin degerlendirmeleri ve uyum davranislari agisindan 6nem tasiyabildigini
gostermektedir (Hasseldine vd., 2007; Holler vd., 2008; Jimenez & lyer, 2016; Mascagni & Nell,
2022). Ancak iletisim mesajlarinin olasi etkileri baglama ve hedef kitlenin Ozelliklerine gore
degisebileceginden gorsel materyallerin belirli davranislara dogrudan neden oldugu
varsayllmamalidir. Dolayisiyla materyallerin 6ncelikle hangi mesajlari 6ne c¢ikardiginin ve
mikelleflere nasil bir ydonlendirme gergevesi sundugunun incelenmesi gerekmektedir.

Tirkiye’de Gelir idaresi Baskanligi (GIB) miikelleflere yonelik iletisim faaliyetlerinde dijital
platformlardan basili yayinlara kadar farkh araglar kullanmaktadir. Vergi yapilandirmasi ve varlk
barisi diizenlemeleri bu faaliyetlerin 6zellikle 6nem kazandigi alanlardir. S6z konusu diizenlemeler
kapsam, basvuru siiresi, 6deme kosullari ve yararlanma sartlari gibi teknik bilgilerin belirli bir zaman

/ais nu

dilimi igcinde kamuoyuna aktarilmasini gerektirmektedir. Bu stregte kullanilan “firsat”, “simdi”, “son
gin”, “yararlan” ve “kagirmayin” gibi ifadeler yalnizca bilgi sunmakla kalmayip firsat, zaman ve
aciliyet vurgulari da olusturmaktadir. Bu ifadelerin renk, tipografi, gérsel metafor ve bilgi yogunlugu
gibi tasarim unsurlariyla birlikte kullanilmasi materyallerin anlam ve yonlendirme yapisinin bitincil
bicimde incelenmesini gerekli kilmaktadir.

Gorsel iletisim arastirmalari bu inceleme icin 6nemli bir kuramsal zemin sunmaktadir. Kress ve van
Leeuwen (2006), renk, kompozisyon, cerceveleme ve tipografi gibi gorsel unsurlarin anlam
uretimindeki roliin agiklamaktadir. Barthes (1977) ise gorsel gostergelerin dogrudan anlamlarinin
yani sira kulttrel cagrisimlar araciligiyla da anlam olusturabilecegini ortaya koymaktadir. Bu
yaklasimlar dogrultusunda vergi idaresinin gorsel materyallerini incelemek yalnizca tasarim
ozelliklerini betimlemeyi degil bu 6zelliklerin mesajin sunulus bicimi ve yonlendirme séylemiyle nasil
iliskilendigini degerlendirmeyi de miimkun kilmaktadir. Bununla birlikte vergi iletisimi literatliriinde
mesaj cercevelemesi ve uyum davraniglari Gzerine ¢alismalar bulunmasina ragmen resmi vergi
materyallerinin gorsel tasarim o6zellikleri ile sdylemsel yonlendirme unsurlarini uzun bir dénem
boyunca ortak kategoriler lizerinden karsilastirmali olarak inceleyen arastirmalara duyulan ihtiyag
devam etmektedir.

Calismanin temel amaci, GiB tarafindan 20082026 déneminde yayimlanan vergi yapilandirmasi ve
varlik barisi materyallerini gorsel tasarim ve sdylem 6zellikleri bakimindan incelemektir. Calisma,
vergi iletisimi literatliriinde mesaj cercevelemesi ve uyum davranislari Uzerine gelistirilen
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tartismalari resmi goérsel materyallerin analiziyle iliskilendirmektedir. Arastirmanin literatiire katkisi,
gorsel tasarim unsurlari ile mikellefe yénelik yonlendirme séylemlerini ortak bir analitik cercevede
ele almasi ve materyalleri dénemler arasi karsilastirmaya elverigli kategoriler Uzerinden
incelemesidir. Bu yonliyle calisma, vergi idaresinin gorsel iletisimini yalnizca bicimsel bir sunum
faaliyeti olarak degil, kurumsal mesajlarin olusturulma ve sunulma bicimleri acisindan
degerlendirmektedir.
Arastirma GIB tarafindan yayimlanan vergi yapilandirmasi ve varlik barisi materyallerinde kullanilan
gorsel tasarim ve sdylem 6zelliklerini ortaya koymayi amaglamaktadir. Bu kapsamda renk, tipografik
vurgu, slogan tiiri, gorsel metafor, eylem cagrisi, zamansal vurgu ve bilgi yogunlugu gibi unsurlarin
materyallerde nasil bicimlendigi incelenmektedir. Ayrica gorsel ve soylemsel unsurlarin farkh
donemler ve diizenleme gruplari bakimindan gosterdigi benzerlik ve farkliliklar degerlendirilmekte
ve gorsel tasarim tercihleri ile mikellefi yonlendirmeye yonelik séylemlerin materyallerde nasil bir
araya getirildigi arastiriimaktadir.
Arastirma, nitel arastirma yaklasimi ¢ergevesinde tasarlanmis ve dokiiman incelemesine dayali bir
arastirma deseni dogrultusunda yiritilmustlr. Arastirmanin veri setini 2008—2026 donemine ait
39 gorsel materyal olusturmaktadir. Materyaller, 6nceden belirlenen yedi analitik kategori
kapsaminda sistematik bigimde incelenmistir. Kodlama siirecinde gorsel tasarim o6zellikleri ve
soylemsel unsurlar degerlendirilerek kategoriler arasindaki iliskilerin incelenmesine ve materyallerin
donemler ile dizenleme gruplari bakimindan karsilagtiriimasina odaklaniimistir. Bu yontem, goérsel
materyallerin anlam ve sunum 6zelliklerinin sistematik bicimde incelenmesine olanak tanimaktadir.
Bununla birlikte arastirma, materyallerin icerik ve tasarim ozelliklerini incelemekte olup bu
ozelliklerin mukelleflerin tutumlari veya fiili vergi uyum davranislari Gzerindeki nedensel etkilerini
Olgmeyi amaglamamaktadir.
1. Vergi iletisiminin Kuramsal Temelleri ve Gérsel Anlamlandirma
Vergi idaresinin yapilandirma ve varlik barisi diizenlemelerine iliskin gorsel materyalleri, hukuki ve
mali dizenlemelerin miukelleflere aktarilmasinda kullanilan kamusal iletisim araclari olarak
degerlendirilmektedir. Vergi uyumu literatiri, idare—mukellef iliskisinin niteligini vergi idaresinin
glcl, idareye duyulan glven ve taraflar arasindaki etkilesim Gzerinden agiklamaktadir (Gangl vd.,
2015; Kirchler vd., 2008). Cergeveleme yaklasimi, iletisimde belirli unsurlarin segilerek daha goérinir
ve anlamli hale getirilmesini aciklamakta ve gorsel materyallerde hangi anlamlarin 6ne cikarildiginin
incelenmesine kuramsal dayanak saglamaktadir (Entman, 1993). Gorsel gostergebilim yaklasimi,
renk ve diger gorsel kaynaklarin anlam tretimindeki islevini aciklarken, gorsel retorik yaklasimi
gorsel unsurlarin metaforik ve ikna edici kullanim bigimlerinin ¢6ziimlenmesine olanak
saglamaktadir (Kress & van Leeuwen, 2002, 2006; Phillips & McQuarrie, 2004). Bu dogrultuda
arastirmanin kuramsal gergevesi, davranigsal vergi uyumu, gerceveleme, gorsel gostergebilim ve
gorsel retorik yaklasimlarinin birlikte degerlendirilmesine dayanmaktadir.
Vergi uyumu vyalnizca denetlenme olasiligi ve yaptirimlarla agiklanamamaktadir. Glven, idarenin
yetki kullanimi ve ihtiya¢ duyulan bilgi de bu slirecin pargasidir. Vergi idarelerinin mukelleflere
yonelik mektup ve bilgilendirme araglari, gonilli uyumu ve mikellef davraniglarini etkilemek
amaciyla kullanilan iletisim araglari arasinda yer almaktadir (Luttmer & Singhal, 2014; Slemrod,
2019). Kaygan yamac yaklasimi, giic ve giliveni vergi uyumunun farkl boyutlari olarak ele almaktadir.
Bu ayrim, yaptirim ile hizmet ve kolaylik vurgularini ayirmayi saglamaktadir. Bununla birlikte bir
materyalde kolaylik séyleminin bulunmasi, muikellef gliveninin gercekten olustugunun kaniti
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degildir. Bununla birlikte bu tir ifadeler, glivene dayali ve gonilli uyumu destekleyen bir idare—
miukellef iliskisiyle uyumlu bir iletisim tercihi olarak degerlendirilebilir (Kirchler vd., 2008; Wahl vd.,
2010). idarenin yardimci ve erisilebilir bicimde konumlandiriimasi da “kolaylastiralim” gibi ifadelerin
yalnizca islem kolaylhigini degil, idareyi birlikte ¢6zim arayan bir aktér olarak sunma potansiyelini
tartismaya imkan vermektedir. Ancak bu yorum, materyalde yer alan ve idare—-miukellef iliskisinin
niteligine isaret eden dilsel ve kurumsal gostergelerle desteklenmelidir (Gangl vd., 2015; Gangl vd.,
2013).
Bilginin uyum kararindaki rolii de bu cergevenin 6nemli bir unsurudur. Vergi kurallarina iliskin
belirsizligin miikelleflerin uyum davranislarini olumsuz etkileyebildigi ve vergi idaresi tarafindan
saglanan bilgi ve yardim hizmetlerinin uyumu destekleyebildigi gosterilmistir (Alm vd., 2010). Vergi
kurallari hakkinda bilgi verilmesinin ise mikelleflerin kasitsiz hata yapma olasiligini azaltabildigi
ortaya konulmustur (Kosonen ve Ropponen, 2015). Mikellefler arasindaki vergi iletisimi ise idarenin
tek yonli bilgilendirmesinden farkli bir toplumsal siirectir. Verginin karmasik ve hassas bir konu
olarak algilanmasi mukellefler arasindaki vergi iletisimini sinirlandirabilmektedir (Sigala vd., 1999).
Gevrimici miukellef tartigmalarinda ise bilgi paylasimi, norm belirtme, vergi édemenin olumlu
yonlerini vurgulama, dogrudan ikna ve uyari ya da tehdit gibi farkl iletisim bigimleri gérilmektedir
(Onu & Oats, 2016). Bundan dolayi resmi mesajlarin alicinin glindelik anlam diinyasindan bagimsiz
olmadigi kabul edilmelidir.
Cerceveleme yaklasimi, bir iletisim metninde gergekligin bazi yonlerinin secilerek belirli anlamlarin
daha goriinir hale getirilmesini agiklamaktadir. iletisim materyalinde belirli bir ¢ercevenin éne
¢ikarilmasi, bu gergevenin alici tarafindan ayni bigimde algilanacagi veya benimsenecegi anlamina
gelmemektedir (Entman, 1993; Scheufele, 1999). Mesajin kazan¢ veya kayip ekseninde
cercevelenmesi de ayni hukuki imkanin farkh séylemsel bicimlerde sunulmasina olanak vermektedir.
Ornegin kamu tarafindan ayni hukuki imkanin “firsattan yararlanma” ya da “firsati kagcirmama”
biciminde sunulmasi, kazang ve kayip vurgularinin farklilasmasina ve mesajin farkli bigcimde
algilanmasina yol agabilmektedir (Levin vd., 1998; Tversky & Kahneman, 1981). Vergi baglamindaki
¢alismalar da olumlu ve olumsuz gergevelere verilen tepkilerin alici 6zelliklerine ve mesajin sunulus
bicimine gére degisebildigini gdstermektedir (Hasseldine & Hite, 2003; Holler vd., 2008). Ornegin
Tutcu vd. (2023), Turkiye’de vergi cezasina iliskin indirim, yapilandirma, af ve taksitlendirme
uygulamalarini mikellefe sunulan pozitif cerceveler olarak degerlendirirken, Rusya’da af imkaninin
bulunmamasi, kredibilite kaybi ve ticari faaliyetlerin askiya alinmasi gibi uygulamalari negatif
cerceve kapsaminda ele almaktadir.
Gorsel gostergebilim acisindan anlam, vyalnizca soézciklerin iceriginden degil, goriintilerin
dizenlenmesinden de olusmaktadir. Barthes (1977) diiz anlam, yan anlam ve sabitleme islevini
aciklarken Kress ve van Leeuwen (2006) konum, belirginlik, cerceveleme ve kompozisyon araciligiyla
gorsel anlamin nasil dizenlendigini ortaya koymaktadir. Bu nedenle takvim, slogan ve basvuru tarihi
tek tek unsurlar olmanin yaninda birlikte zaman sinirhligi anlami da olusturabilmektedir. Renk ise
evrensel ve sabit anlam tagiyan bir isaret olarak degil, kiltirel ve baglamsal kosullara gére anlam
kazanan bir gostergebilimsel kaynak olarak degerlendirilmelidir (Kress & van Leeuwen, 2002).
Rengin psikolojik etkilerinin de baglama ve kullanim kosullarina gore degisebildigi ve bu konuda
glcli genellemelerden kaginilmasi gerektigi belirtilmektedir (Elliot & Maier, 2014; Elliot, 2015).
Dolayisiyla renk, slogan, kurum kimligi, tarih vurgusu ve kompozisyonla birlikte degerlendirilmelidir.
Renk ile bilissel gérev arasindaki iliskinin tek yonlii olmadigi da gosterilmistir. Ornegin kirmizi bir
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tarih kutusu gorsel belirginligi artirabilir ancak yalnizca bu unsurdan hareketle basvuru hizini artirdigi
sonucuna varilamaz (Mehta & Zhu, 2009).

Tipografi de mesajin gorsel kurulusunun bir pargasidir. Metnin buyudklGglu dikkat cekiciligi
etkileyebilirken harflerin agirligi, bicimi ve diger tipografik 6zellikleri de gérsel anlamin olusumuna
katki saglamaktadir (Pieters & Wedel, 2004; van Leeuwen, 2006). Ornegin, bir gérselde “SON GUN”
ifadesinin buylik ve kalin harflerle yazilmasi, bu ifadeyi cevresindeki metinlerden goérsel olarak
ayirarak 6ne cikarabilir. Bu nedenle tipografik vurgu degerlendirilirken biyuklik, kalinlik ve bigim
birlikte dikkate alinmalidir. Gorsel karmasiklik ile bilgi yogunlugu ise ayri analitik 6zellikler olarak ele
alinmaldir.

Gorsel karmasiklik, materyaldeki algisal 6zelliklerin yogunlugu ve tasarimin yapisal 6zellikleriyle
iliskiliyken, anlasilabilirlik ayri bir boyut olarak degerlendirilmelidir. Bu nedenle bir materyalin gorsel
olarak yogun goriinmesi tek basina anlasilmaz oldugu anlamina gelmemektedir (Donderi, 2006;
Pieters vd., 2010). Bilgi yiikii ise sunulan bilgi miktari ile bireyin bilgiyi isleme kapasitesi arasindaki
iliskiyi ifade etmektedir (Eppler & Mengis, 2004). Bilginin ne o6lglide kolay islendigi de algisal
degerlendirmeyi etkileyebilmektedir (Reber vd., 2004). Bu nedenle bilgi yogunlugu ve gorsel
karmasiklik ayri ancak iliskili 6zellikler olarak ele alinmalidir. Ornegin Yuan (2025), 11-12 yasindaki
Japon gocuklarin vergi temal 712 kartpostal gizimini inceleyerek, verginin sozel, gérsel ve ¢ok kipli
metaforlar araciligiyla temsil edilebildigini gdstermektedir.

Gorsel metafor, bir kavramsal alanin baska bir alan araciligiyla anlamlandiriimasidir. Her gorsel unsur
metafor degildir. Ornegin takvim son tarihi dogrudan gosterebilirken, baska bir kavramsal alanla
iliskilendirildiginde metaforik anlam kazanabilir (Forceville, 1996; Phillips & McQuarrie, 2004). Para,
anahtar, yol veya insan figiri gibi unsurlar da baslik ve sloganla birlikte degerlendirilmelidir. Gorsel
retorigin yorumlanmasinda sozel sabitleme ve kiiltirel bilgi 5Snem tasimaktadir (Lagerwerf vd., 2012;
McQuarrie & Mick, 1999; Scott, 1994). Sloganlarda tekrar ve karsitlik gibi retorik yapilar mesajin
dikkat cekiciligini ve islenmesini etkileyebilir (McQuarrie & Mick, 1996). Ornegin, “basvurun” ve
“yararlanin” gibi ifadeler dogrudan eyleme yonlendirirken “basvuru siresi sona eriyor” ifadesi
oncelikle bir durumu bildirmekte ancak baglama gore ortiik bir basvuru ¢cagrisi da tasiyabilmektedir.
Bu nedenle eylem cgagrilari degerlendirilirken ifadenin dilsel bigimi ile baglam icindeki yonlendirici
islevi birlikte ele alinmahdir. Bu ayrim, Searle’lin (1976) s6z edimleri siniflandirmasi temelinde
degerlendirilebilir.

2. Vergi iletisimi Literatiirii, Ampirik Bulgular ve Arastirmanin Konumu

Vergi iletisiminin davranissal sonuglarina iliskin ¢alismalar, mesajlarin etkisinin icerik, hedef kitle,
baglam ve 6lglilen sonug degiskenine gore farkhlasabildigini gostermektedir. Birlesik Krallik’ta sosyal
norm ve kamu hizmeti mesajlarinin gecikmis vergi borglarinin 6denmesini etkileyebildigi, Arjantin’de
ise caydiricilik mesajinin ortalama vergi uyumunu artirmasina karsin karsilikhlik ve akran bilgisine
dayali mesajlarin etkilerinin mukelleflerin 6nceden sahip olduklari inanclara gore farklilasabildigi
goriulmektedir (Castro & Scartascini, 2019; Hallsworth vd., 2017). Normatif ve caydirici iletisim
bicimlerinin etkileri de yeknesak degildir. Normatif ¢agrilarin genel diizeyde sinirli sonug verebildigi,
denetim tehdidi ile yaptirim riskinin belirginlestirilmesinin ise farkli mukellef gruplarinda farkl
davranigsal tepkiler olusturabildigi bulunmustur (Blumenthal vd., 2001; Slemrod vd., 2001). Benzer
bicimde tehdit, ahlaki cagri ve sosyal bilgi iceren mesajlarin kamu ytkimliliklerine uyum tzerindeki
etkilerinin birbirinden ayrisabildigi goriilmektedir (Fellner vd., 2013).
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Resmi yazismalarin davranigsal bir midahale araci olarak kullanildigi ¢alismalar da sonuglarin
mesajin icerigine, hedef grubuna ve 6lciilen davranisa bagh oldugunu géstermektedir. Ornegin bazi
calismalar bildirilen gelir veya vergi yikimlGlugind, bazilari ise gecikmis borcun 6denmesini sonug
degiskeni olarak ele almaktadir (Hasseldine vd., 2007; Hallsworth vd., 2017; Mascagni, 2018). Bu
ayrim, iletisim mudahalelerinin etkisinin yalnizca “vergi uyumu artti” bigciminde genellenmemesi
gerektigini gostermektedir. Pakistan ornegi, iletisime maruz kalmanin tutumsal ve davranigsal
sonuclarinin ayri degerlendirilmesi gerektigini ortaya koymaktadir. Kitlesel iletisim kampanyalarinin
vergi uyumuna iliskin algilar etkileyebildigi, ancak vergi beyannamesi verme davranisi Uzerindeki
etkinin kullanilan kanal ve mesaj tiiriine gore degisebildigi gorilmektedir (Cyan vd., 2017; Koumpias
& Martinez-Vazquez, 2019). Vergi iletisiminde mesajin etkisinin degerlendirilmesi, kisa ve uzun
doénemli sonuglarin yani sira miikelleflerin tutumlarinda ve davranislarinda ortaya ¢ikan degisimlerin
de ayri ayri ele alinmasini gerektirmektedir. Letonya’da vergi idaresinin isletmelere gonderdigi
mesajlar ilk aylarda beyan edilen licretlerde artis saglamis, ancak farkli mesaj icerikleri uzun déonemli
uyum davranisi bakimindan belirgin bicimde ayrismamistir (Saulitis & Chapkovski, 2025). Ruanda’da
ise caydiricilik ve esitlik temali mesajlarin her ikisi ilgili algilar etkilerken, beyan davranigindaki artis
yalnizca caydiricilik mesajinda goézlenmistir (Santoro & Mascagni, 2023). Bu bulgular, vergi
iletisiminde mesaj igeriginin yaninda iletisim stratejisi ve kullanilan kanalin da dikkate alinmasi
gerektigini gosteren daha genis literatiirle uyumludur (Lestari & Pamungkas, 2019; Santos, 2023).
Bu cercevede, yapilandirma ve varlik barisi gibi basvuru veya odeme sireleri belirlenmis
dizenlemelerde zaman bilgisinin nasil sunuldugu da 6nem tasimaktadir. “Son gin”, “simdi” ve
“kagirmayin” gibi ifadeler ayni islevi tasimamaktadir. Son tarih bilgisi islemin hukuki stresini
belirtirken “simdi” ve “kagirmayin” gibi ifadeler mesajda aciliyet vurgusu olusturabilmektedir. Kithk
literatlrd, sinirh sire vurgusunun karar sirecinde dikkati ve algilanan degeri etkileyebildigini
gostermektedir (Aggarwal vd., 2011; Hamilton vd., 2019). Dolayisiyla hukuki son tarihin bildirilmesi
ile bu tarihin iletisimde aciliyet iceren ifadelerle sunulmasi analitik olarak ayri degerlendirilmelidir.
Vergi iletisiminde davranigsal yonelimi agiklayan bir diger unsur sosyal normlardir. Sosyal norm
literatlirli, baskalarinin fiilen ne yaptigini ifade eden betimleyici normlar ile hangi davranisin uygun
veya beklenen oldugunu ifade eden buyurucu normlari birbirinden ayirmaktadir (Cialdini vd., 1990).
Vergi uyumu calismalarinda da betimleyici, buyurucu, 6znel ve kisisel normlarin uyum davranisi
Uzerinde farkli dogrudan ve dolayli etkiler gbsterebildigi ortaya konulmustur (Bobek vd., 2013). Vergi
ahlaki ve kosullu is birligine iliskin bulgular ise bireylerin baskalarinin uyum davranisina iliskin algilari
ile kendi vergi ahlaklari ve uyumlari arasinda iliski bulundugunu géstermektedir (Frey & Torgler,
2007; Wenzel, 2005).

Yapilandirma ve varlik barisi materyallerinin yorumlanmasinda iletisim boyutunun yaninda
dizenlemenin gecici hukuki niteligi de dikkate alinmalidir. Vergi affi literatiir(i, gecici kolayliklarin
uzun dénemli vergi uyumu Uzerindeki etkilerinin tek yonli olmadigini gdstermektedir. Colorado
orneginde affin vergi tahsilatinin uzun dénemli dlzeyi veya egilimi Uzerinde anlamh bir etkisi
bulunmazken, deneysel bulgular aflarin slresi ve tasariminin sonraki uyum davranigini
etkileyebildigini gostermektedir (Alm & Beck, 1993; Canavire-Bacarreza vd., 2023). Ayrica aflarin
ortaya cikisinda kamu kesiminin mali ihtiyaclari ile miikelleflerin gelecekte yeni af beklentilerinin rol
oynayabildigi belirtiimektedir (Bayer vd., 2015). Bundan dolayi yapilandirma, vergi affi ve varlk
bildirimi gibi farkli hukuki mekanizmalarin iletisim materyallerinde ayni kategori altinda
degerlendiriimemesi 6nem tasimaktadir. Gegici diizenlemelerde bilgilendirme ile fiili katilim
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arasindaki ayrim da onemlidir. Dominik Cumhuriyeti’'nde gerceklestirilen saha deneyi, vergi affi
sirasinda kullanilan farkh davranigsal mesajlarin af programina katilimi, mevcut borglarin
o6denmesini ve gizli borglarin bildirilmesini farkh dlglilerde etkileyebildigini géstermektedir (Gil vd.,
2024). Arjantin’de ise daha sade ve dikkat ¢ekici bicimde sunulan bilgilerin vergi affinailiskin kararlari
etkileyebildigi ortaya konulmustur (Castro & Scartascini, 2019). Kenya’daki glincel saha deneyi de
davranissal icerikli mesajlarin katilimi destekleyebildigini, ancak yalnizca bilgilendirici iletisimin de
uyum bakimindan benzer 6lgtide etkili olabilecegini gostermektedir (Vuluku vd., 2026).
Turkiye’deki literatiir, mevcut arastirmanin baglami agisindan iki temel arastirma hattinda
degerlendirilebilir. ilk hat, mikelleflerin vergiye iliskin algi, tutum ve davranislarinin belirleyicilerine
odaklanmaktadir. Bu kapsamda sosyo-demografik 6zellikler, denetim ve vergi affi gibi unsurlarin
miukellef davranislariyla iliskisi ve vergi bilinci, adalet algisi ve vergiye yonelik tutumlar incelenmistir
(Besel & Giirdal, 2017; Celikkaya & Giirbliz, 2008). Kog (2025), farkli meslek gruplarinin vergiye iliskin
metaforik temsillerini inceleyerek olumlu algilarda kamu hizmetleri ve toplumsal faydanin, olumsuz
algilarda ise vergi yik, adalet ve gliven sorunlarinin éne ¢iktigini gostermektedir. Kamu harcamalari
ile vergi 6deme tercihlerini birlikte degerlendiren Ariman & Tuncer (2021) de mikelleflerin 6zellikle
egitim, saglk ve glivenlik hizmetleri icin daha fazla kamu harcamasina ve bunun gerektirebilecegi
vergi artisina yonelik tercihlerini ortaya koymaktadir.
Bu literatlriin vergi iletisimine uzanan yonini, idare—miukellef iliskisini inceleyen calismalar
olusturmaktadir. Vergiidaresine yonelik algi, mikellef haklari, gli¢ ve gliven iliskisi ile vergi idaresinin
hizmet sunum biciminin vergi uyumu acisindan 6nem tasidigi belirtilmektedir (Cetin Gerger vd.,
2016; Didinmez & Secilmis, 2018). Dijital vergi hizmetleri ve vergi sisteminin algilanan karmasikligina
iliskin glincel calismalar da mukellefin idareyle kurdugu iliskinin bilgiye erisim, kullanici deneyimi ve
uyum davranisi boyutlarina dikkat cekmektedir (Oner & Cural, 2025; Yilmaz Ugur & Sarug, 2025).
ikinci temel hat ise vergi bilgisinin ve vergi mesajlarinin nasil aktarildigina odaklanmaktadir. Vergi
egitimi ve dijital materyallere iliskin calismalar, bilgilendirme ve vergi bilinci olusturma islevlerini 6ne
cikarirken, GiB’in gérsel materyallerine yonelen arastirmalar afis, slogan ve dijital icerikleri vergi
psikolojisi, gostergebilim, siyasal iletisim ve diirtme yaklasimlari tizerinden incelemektedir (Aydogdu
Bozdag, 2024; Cakir, 2010; Kitapci, 2017; Yildiz, 2019). Kikrer Mutlu ve Saglam’in 2026 yilindaki
calismalar Vergi Haftasi afisleri ve farkh Ulkelerdeki vergi farkindaligi kampanyalarinda gorsel ve
dilsel anlam Uretimine odaklanirken, Yelman (2026) dijital vergi bilinci materyallerini mesaj, renk,
slogan, karakter ve pedagojik unsurlar acisindan degerlendirmektedir. Yelman vd. (2026) ise Vergi
Haftasi afis ve sloganlarinda bilgilendirici ve normatif dirtmelerin agirhk tasidigini ortaya
koymaktadir.
Arastirmanin katkisi, vergi idaresinin gorsel iletisimini ilk kez incelemekten ziyade, yapilandirma ve
varlik barigi gibi siire, basvuru ve yararlanma kosullari iceren gegici dizenlemelerin iletisim
bicimlerini ortak bir analiz cercevesinde karsilastirmasidir. Bu kapsamda GIB’in 2008-2026
donemine ait 39 gorseli renk, tipografi, slogan, gérsel metafor, eylem ¢agrisi, zaman vurgusu ve bilgi
yogunlugu acisindan birlikte degerlendirilmektedir. S6z konusu kategoriler, gorsel ve sdylemsel
unsurlarin ayni materyal icinde nasil anlam Urettigini ve hangi davraniglari 6ne ¢ikardigini
belirlemeye yonelik olarak kullaniimaktadir (Aggarwal vd., 2011; Eppler & Mengis, 2004; Kress & van
Leeuwen, 2002, 2006; Phillips & McQuarrie, 2004; van Leeuwen, 2006). Donemler arasi
karsilastirmada diizenlemenin hukuki niteligi, materyal tird, hedeflenen islem ve yayin asamasi
dikkate alinmakta, bulgular incelenen iletisim materyalleriyle sinirli tutulmaktadir.
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3. Arastirmanin Metodolojisi
3.1. Arastirmanin Konusu ve Amaci
Arastirmanin konusu Gelir idaresi Baskanliginin resmi internet sitesinde yayimlanan yapilandirma ve
varlik barisi dizenlemelerine iliskin afis, rehber kapagi, brosir sayfasi ve infografiklerdeki gorsel ve
yazili iletisim unsurlarinin incelenmesidir. Orneklemde iliskili vergi istisnasi iletisimine yénelik
materyaller de yer aldigindan tiim materyalleri kapsamak lizere gérsel materyal terimi kullanilmigtir.
Arastirmanin amaci renk kullanimi, tipografik vurgu, slogan tiirli, gérsel metafor, eylem cagrisi,
zaman vurgusu ve bilgi yogunlugunun materyallerde nasil bicimlendigini belirlemek ve farkl
donemlerde yayimlanan materyaller arasindaki benzerlik ve farkhliklari ortaya koymaktir. Bu
dogrultuda gorsel 6gelerin varligi, metin ve kompozisyonla iliskisi ve diizenleme gruplari arasindaki
betimsel farkhliklar incelenmistir. Arastirma tasarimcilarin niyetlerini veya miukelleflerin algilarini
olgmeyi amaclamamaktadir. Materyallerin anlasilabilirligi, gliven olusturma diizeyi ya da basvuru ve
odeme davranislari lGzerindeki etkileri degerlendirilmemistir. Bu nedenle inceleme gozlenebilir
bicimsel ve soylemsel 6zelliklerle sinirlandiriimistir.
3.2. Arastirmanin Onemi ve Literatiire Katkisi
Arastirmanin énemi Gelir idaresi Baskanhginin hazirladig gérsel materyallerin miikelleflere yénelik
bilgilendirme slrecinin bir pargasi olarak ele alinmasindan kaynaklanmaktadir. Materyallerde
mevzuata iliskin bilgilerin hangi gorsel ve yazili unsurlarla sunuldugunun incelenmesi vergi idaresinin
bilgilendirme iletisiminin bltlinlikli bicimde degerlendirilmesine katki saglamaktadir. Calismanin
0zglin katkisi belirli diizenleme gruplarina ait 39 gorsel materyali yedi ortak 6lglit Uzerinden
karsilastirmasi, kodlari gérsel dayanaklarla iliskilendirmesi ve secilmis 6rneklerde sézel ve gorsel
anlam iliskilerini birlikte ¢6zimlemesidir. Bu yonlyle arastirma kamu maliyesi ile gorsel iletisimin
kesisiminde kategori dagilimlarini ve baglamsal anlamlandirma oriintilerini birlikte ele alan bir
inceleme sunmaktadir.
3.3. Arastirmanin Orneklemi ve Analiz Birimi
Arastirmanin érneklemini Gelir idaresi Baskanliginin resmi internet sitesinde yayimlanan ve
arastirmanin konusuyla ortlisen gorsel materyaller olusturmaktadir. Amagli 6rnekleme yéntemiyle
belirlenen veri seti 2008-2026 donemini kapsayan 11 dizenleme grubuna ait 39 goérselden
olusmaktadir. Arastirma kapsaminda 5811, 6111, 6552, 6736, 7020, 7143, 7186, 7256, 7326, 7440
ve 7582 sayili kanunlarla iliskili materyaller incelenmistir. Arastirmanin kapsami GiB'in tim iletisim
drdnlerini degil yapilandirma, varliklarin ekonomiye kazandirilmasi ve iliskili vergi istisnalarina
yonelik resmi gorsel materyalleri icermektedir. Orneklem olasilikli olmadigi icin bulgularin bu
alandaki tim materyalleri istatistiksel olarak temsil ettigi ileri stirilmemektedir. G24 yurt disi kazang
istisnasina iliskin iletisimi, G25 ve G26 ise varliklarin ekonomiye kazandirilmasina yonelik iletisimi
kapsamaktadir. Bu materyaller ayni hukuki uygulamanin parcalari olarak degerlendirilmemis ve ayri
gorsel kayitlar olarak korunmustur.
Arastirmada her bir afis, rehber kapagi, brosir sayfasi ve infografik ayri bir analiz birimi olarak ele
alinmistir. Ayni kanuna iligkin olsa da kompozisyon, metin, borg¢ tiirii veya tarih bakimindan
farklilasan materyaller ayri ayri incelenmistir. Rehber kapaklari ve ic sayfalari ayri birimler olarak
degerlendirilmis, ayni gorselin farkli baglantilardaki kopyalari ise yeniden sayilmamistir. Materyaller
G01-G39 olarak numaralandiriimistir. Ornekleme, resmi kaynakta yayimlanan, arastirmanin
kapsamiyla iliskili ve gorsel ile metin diizeni ¢éziimlenebilir materyaller dahil edilmistir. Yalnizca
mevzuat metni iceren belgeler, kapsam disi icerikler ve bagimsiz bir gérsel diizen sunmayan kayitlar
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dislanmistir. Kanunlarin kabul yillari, materyallerin yayin yillari ve gérsellerdeki basvuru veya 6deme
tarihleri birbirinden ayri degerlendirilmistir.

3.4. Kodlama ve Analiz Olgiitleri

Arastirma kapsaminda 6rnekleme dahil edilen gorsellerin incelenmesi icin yedi temel kategoriden
olusan bir kodlama formu kullaniimistir. Nihai kodlar renk kullanimi, tipografik vurgu, slogan tird,
gorsel metafor, eylem ¢agrisi, zaman vurgusu ve bilgi yogunlugu basliklar altinda kaydedilmistir.
Blylk harf kullanimi, yazi boyutu ve kalinlik gibi bigimsel 6zellikler tipografik degerlendirmelerin
dayanagini olustururken saat, takvim, para ve insan figliri gibi gorsel 6geler metafor yorumlarini
destekleyen kanitlar olarak ele alinmistir. Bu 6zellikler ayri ana kodlar olarak degil ilgili kategorilerin
degerlendirilmesinde kullanilan alt gostergeler olarak kabul edilmistir.

Tablo 1: Kodlama Kategorileri ve Nihai Alt Kodlar

Ana kategori Kodlama kapsami

Beyaz, gri tonlar ve notr kayitlar, kirmizi, mavi, turuncu, sari, yesil, turkuaz ve birden fazla

Renk kullanimi rengin birlikte 6ne ciktigi diizenler.

Tipografik vurgu Slogan, kanun veya konu basligi, eylem ifadesi, fayda ifadesi ve son tarih.

Hatirlatma veya aciliyet, firsat, kolaylik veya destek, bireysel fayda, kolektif fayda,

N tiird
ogan turu ekonomik kazandirma ve slogan yok.

Zaman, kolaylik veya ¢6ziim, ekonomik deger, birliktelik veya dayanisma, biyime, diger ve

Gorsel metafor
metafor yok.

Var veya yok. Cagri tir( alt boyutunda agik ve dogrudan, 6rtiik ve zaman odakli, ortiik ve

Eyl g

ylem cagrist bilgiye erisim odakh ayrimi.
Zaman vurgusu Tarih ve aciliyet birlikte, yalniz tarih veya siire, yalniz aciliyet ve zaman vurgusu yok.
Bilgi yogunlugu 1-3 bilgi blogu dislik, 4—6 blok orta ve en az 7 blok yliksek.

Kaynak: Yazarlar tarafindan olusturulmustur.

Renk kodlamasinda zemin, metin, vurgu ve kurumsal logo renkleri ayri ayri degerlendirilmistir.
Zemin alani ve renklerin gorsel belirginligi birlikte dikkate alinmis, yalnizca logoda kullanilan renk
bitlin gorselin rengi olarak kabul edilmemistir. Birden fazla rengin 6ne ¢iktigi veya tek bir ana renkle
tanimlanamayan 6rnekler ¢ok renkli diizen olarak kodlanmistir. Bu nedenle sonug tablosu baskin
renklerin dagilimi yerine gorsellerde kaydedilen renk diizenlerini yansitacak bicimde hazirlanmistir.
Renklerin piksel bazinda kapladigi alan hesaplanmamis ve deneysel renk algisi 6lciimi yapilmamistir.
Beyaz renk gri grubundan ayri kodlanmistir. Acik gri, koyu gri ve nétr ya da gri olarak tanimlanan
kayitlar ham renk tanimlari korunarak raporlama asamasinda tek bir st grupta birlestirilmistir. Bu
islem ilk kodlama asamasindaki beyaz ve gri ayrimini ortadan kaldirmamistir. Yesil ve turkuaz da ayri
kategorilerde tutulmus ve bu renklerin evrensel olarak ayni anlami tagidigi varsayilmamistir. Renk
yorumlari gézlenen renk ve mesaj birlikteliklerine dayandiriimis, 6lgtilmemis psikolojik etkilere iligkin
genellemelerden kacinilmistir. Renk kullanimi kompozisyonla iliskisi icinde degerlendirilmistir (Kress
& van Leeuwen, 2006).

Tipografik kodlamada harf bayukligu, kalinlik, yazi boyutu, renk karsitligi ve konum dikkate alinarak
en belirgin 6ge ana kod olarak segilmis, ikincil vurgular agiklama alanina kaydedilmigtir. Esit
belirginlikteki sloganlarda 6nce gelen ifade esas alinmistir. Gérsel metaforlar, nesnelerin dogrudan
temsilleri ile metin ve kompozisyon icinde kazandiklari simgesel anlamlar ayrilarak
degerlendirilmistir. Eylem cagrilarinda “Yapilandirmadan Yararlanin” gibi dogrudan yonlendirmeler
acik, “Yapilandirma Vakti” gibi ifadeler 6rtiik ve zaman odakli cagri olarak kodlanmus, iki tiir birlikte
bulundugunda agik ¢agri esas alinmistir. Cagri tiirli, eylem gagrisinin alt boyutu olarak ele alinmistir.

Zaman vurgusunda tarih, suire ve aciliyet ayrilmis, yayin yili ve kanun numarasi tek basina zaman
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vurgusu sayllmamistir. Bilgi yogunlugu, bagimsiz metin ve bilgi bloklarinin sayisina gére disik (1-3),
orta (4-6) ve yiksek (7 ve Uzeri) diizeylerde siniflandirilmistir. Bltlinlesik baslklar tek blok sayilmis,
logolar, kanun damgalari, tek basina QR kodlar, fotograflar ve dekoratif 6geler sayim disinda
tutulmustur. Bu siniflama, anlasilabilirligin dogrudan 6lgisi olarak yorumlanmamistir.
3.5. Arastirmanin Yontemi ve Analiz Siireci
Arastirma nitel arastirma yaklasimi c¢ergevesinde dokiiman incelemesine dayali olarak
tasarlanmistir. Gorsel materyallerin incelenmesinde gostergebilimsel ¢cozimleme ve betimsel icerik
¢O6zlimlemesi birlikte kullanilmistir. Gostergebilimsel ¢oziimleme kapsaminda gorsel gostergelerin
actk ve ortik anlamlari degerlendirilirken betimsel icerik ¢éziimlemesi araciligiyla belirlenen
kategoriler Gzerinden materyaller arasindaki benzerlik ve farkhliklar incelenmistir (Barthes, 1977;
Eco, 1976; Schreier, 2012). Kodlama formu arastirmanin amaci dogrultusunda yedi kategori ve
bunlara iliskin karar olcitleri temelinde hazirlanmistir. Gorsellerin kimlik bilgileri, dizenleme
gruplari, ana kodlari ve kodlamaya dayanak olusturan gorsel unsurlar ayni kayit yapisinda
tutulmustur.
Arastirmada, kuramsal ve kavramsal gergeve dogrultusunda belirlenen renk kullanimi, tipografik
vurgu, slogan tiirli, gorsel metafor, eylem cagrisi, zaman vurgusu ve bilgi yogunlugu olmak Uzere
yedi analiz kategorisi esas alinmistir. Birinci arastirmaci Kodlayici A, ikinci arastirmaci ise Kodlayici B
olarak 39 gorseli bu kategoriler (izerinden birbirinden bagimsiz bicimde kodlamistir. Kodlama
islemlerinin tamamlanmasinin ardindan arastirmacilarin kararlari karsilastirilmis, géris birligi ve
goris ayriligi bulunan kayitlar belirlenerek Miles ve Huberman’in (1994) formuliyle kodlayicilar arasi
uyum hesaplanmigtir. Gorls ayriliklari, ilgili gorseller ve kodlama olgitleri Gzerinden birlikte
degerlendirilerek giderilmis ve nihai analiz uzlasiyla kesinlestirilen kodlar tGizerinden yirttilmustar.
3.5.1. Kodlama Givenirligi
Kodlama islemi, iki arastirmaci tarafindan birbirlerinin kararlarindan bagimsiz olarak
gercgeklestirilmistir. Kodlayicilar arasi uyum, uzlasma oncesindeki bagimsiz kararlar karsilastirilarak
Miles ve Huberman’in (1994) goérius birligi formiliyle hesaplanmistir. Her gorselin yedi ana
kategorinin her birine iligkin kodu ayri bir karar karsilastirmasi olarak ele alinmis ve 39 gorsel igin
toplam 273 karsilastirma yapilmistir. Cagri tiri gibi alt boyutlar bu sayiya ek bagimsiz kararlar olarak
dahil edilmemistir. Uyum ylizdesi, goris birligi sayisinin goris birligi ve goris ayriligi toplamina
boliinmesi ve sonucun 100 ile ¢carpilmasi yoluyla hesaplanmistir.
Arastirmacilarin bagimsiz kodlama kararlarinda 268 goris birligi ve bes goris ayriligi belirlenmistir.
Buna gore toplam uyum orani %98,17 olarak hesaplanmistir (268/273 x 100). Bes goris ayrihginin
tamami, renk kategorisindeki beyaz ve gri siniflandirmasina iliskindir. Renk kategorisindeki uyum
orani %87,18 olarak hesaplanirken (34/39 x 100) diger alti ana kategoride 39’ar kararin tamaminda
gorus birligi saglanmistir. Kodlama sonrasinda belirlenen bes goris ayrilig, ilgili gorsellerin yeniden
incelenmesi ve kategori tanimlarinin birlikte degerlendirilmesi yoluyla giderilerek nihai kodlar
Uzerinde gorus birligine ulagilmistir. Arastirmanin bulgulari, uzlasma sonucunda kesinlestirilen nihai
kodlamalara dayanmaktadir.
3.5.2. Betimsel ve Goéstergebilimsel Coziimleme
Nihai kodlara gore yedi kategorinin her biri icin gorsel sayilari ve yizdeler hesaplanmis, ylizdelerde
toplam 39 gorsel esas alinmistir. Tablolarda GO1-G39 kodlari kullanilarak her bulgunun hangi
gorsellere dayandigi gosterilmistir. Kanunlara gore incelenen goérsel sayilari farkh oldugundan bu
sayllar, ilgili donemlerdeki iletisim faaliyetlerinin yogunlugu veya basarisiyla iliskilendirilmemistir.
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Ayni kanuna iliskin gorsellerde renk, slogan, tarih ve eylem cagrisinin birlikte kullanim bigimleri
karsilastirilmistir. Gostergebilimsel ¢ozimlemeyi somutlastirmak igin G10, G18 ve G38 segilmistir.
G10’da borg yikunu temsil eden agirliklarin kolaylik séylemiyle, G18’de labirentin ¢6ziim yolu olarak
sunulan kanunla, G38’de ise sandik icindeki varliklarin ekonomiye kazandirilma mesajiyla iliskisi
incelenmistir. Her ornekte gorselde dogrudan gosterilen unsurlar, bunlarin ¢agristirdigi anlamlar,
eslik eden metnin bu anlamlari nasil belirginlestirdigi ve 6gelerin sayfadaki yerlesimi birlikte
degerlendirilmistir. Bu yorumlar, mukelleflerin gorselleri nasil algiladigina iliskin sonuglar olarak
sunulmamistir (Barthes, 1977; Kress & van Leeuwen, 2006; Rose, 2016).

3.6. Arastirmanin Sinirhiliklari

Arastirma, Gelir idaresi Baskanhiginin resmi internet sitesinde yayimlanan ve 5811, 6111, 6552, 6736,
7020, 7143, 7186, 7256, 7326, 7440 ve 7582 sayili kanunlarla iliskilendirilen 39 gorselle sinirhdir.
Bulgular, GiB’in tiim iletisim materyallerine veya diger kamu kurumlarina genellenemez.
Miukelleflerin algilari, tutumlari ve davraniglari lgtilmediginden gorsel ve yazili unsurlarin etkilerine
iliskin nedensel ¢ikarim yapilmamistir. Materyal tirlerinin ve kanunlara gore goérsel sayilarinin
farklilasmasi, karsilastirmalarin kapsamini sinirlandirmaktadir. Renk degerlendirmeleri algisal
Olclimlere, bilgi yogunlugu siniflamasi ise okunabilirlik veya bilissel yik olclimine dayanmamaktadir.
Bazi gorsellerin ¢ozlinurligli ve sayfa kesintileri ayrintilarin incelenmesini giiglestirmistir. iki
arastirmacinin bagimsiz kodlamasi ve uzlagsmasi kodlama tutarliligini desteklemistir. Bununla
birlikte, gorsellerin simgesel anlamlarina iliskin degerlendirmeler arastirmacilarin baglama dayal
yorumlarini icermektedir.

4. Arastirmanin Bulgulari

Arastirma kapsaminda Gelir idaresi Baskanhginin yapilandirma, varlik barisi ve iliskili vergi istisnasi
dizenlemelerine yonelik 39 gorsel materyal incelenmistir. Afis, rehber kapagi, brosir sayfasi ve
infografiklerden olusan materyaller G0O1-G39 arasinda kodlanmigtir. Bulgular iki arastirmacinin
uzlasiyla kesinlestirdigi nihai kodlama kayitlarina dayanmaktadir. Her materyal renk kullanimi,
tipografik vurgu, slogan tiiri, gorsel metafor, eylem ¢agrisi, zaman vurgusu ve bilgi yogunlugu olmak
Uzere yedi ana kategori bakimindan degerlendirilmistir.

Orneklem kapsamindaki 39 gérsel materyalin diizenleme gruplarina gére dagilimi ve her grubun
toplam 6érneklem igindeki payi Tablo 2’de sunulmaktadir.

Tablo 2’de yer alan veriler incelendiginde 6552 ve 7143 sayili kanunlara iliskin gruplarin altisar
gorselle orneklemde en yiiksek paya sahip oldugu goriilmektedir. Bu iki grup toplam 12 gorselle
orneklemin %30,77’sini olusturmaktadir. 7326 sayili Kanun grubu bes gorselle %12,82’lik paya
sahipken 7256 ve 7440 sayili kanunlara iliskin gruplar dorder gorselle ayri ayri %10,26’lik paya
sahiptir. 6736, 7020 ve 7582 sayili kanunlara iliskin gruplar tger gorselle %7,69’ar pay olustururken
5811 ve 6111 sayili kanunlara iliskin gruplar ikiser gorselle %5,13’er paya sahiptir. En az gorsel iceren
grup ise bir materyalle %2,56’lik paya sahip olan 7186 sayili Kanun grubudur. Bu dagilim
orneklemdeki gorsellerin diizenleme gruplarina gore sayisal dagilimini goéstermekte olup
donemlerin toplam iletisim yogunlugu veya etkinligi hakkinda dogrudan bir degerlendirme
sunmamaktadir.
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Tablo 2: Gérsel Materyallerin Diizenleme Gruplarina Gére Dagilimi

Diizenleme Diizenleme D6nemi | Gorsel Kodlari N %
5811 2008-2009 G38, G39 2 5,13
6111 2011 G16, G17 2 5,13
6552 2014 G32, G33, G34, G35, G36, G37 6 15,38
6736 2016 G13, G14, G15 3 7,69
7020 2017 G10, G11, G12 3 7,69
7143 2018 G18, G19, G20, G21, G22, G23 6 15,38
7186 2019 G31 1 2,56
7256 2020 G01, G02, G03, G04 4 10,26
7326 2021 G05, G06, GO7, GOS8, GO9 5 12,82
7440 2023 G27, G28, G29, G30 4 10,26
7582 2026 G24, G25, G26 3 7,69
Toplam G01-G39 39 100,00

Kaynak: Yazarlar tarafindan olusturulmustur.
Not: Tablodaki yillar ilgili kanunlarin kabul yillarini géstermektedir. Gérsellerin yayin yillari ile son basvuru ve édeme
tarihleri bu yillardan farkli olabilmektedir.

4.1. Renk Kullanimina iliskin Bulgular
Gorsel materyallerde kaydedilen renk diizenlerinin dagilimi, her bir renk kategorisine ait frekanslar,
ylzdeler ve ilgili gorsel kodlariyla birlikte Tablo 3’te sunulmaktadir.

Tablo 3: Gérsellerde Kaydedilen Renk Diizenleri

Alt Kategori N % Gorsel kodlar

Beyaz 9 23,08 G15, G18, G19, G20, G21, G22, G23, G28, G31
Gri tonlar ve noétr kayitlar 6 15,38 G30, G32, G33, G35, G36, G38

Kirmizi 5 12,82 G02, G04, G17, G34, G37

Mavi 4 10,26 GO09, G12, G16, G29

Turuncu 2 5,13 GO05, G08

Sari 2 5,13 G13,G14

Yesil 1 2,56 G1l1

Turkuaz 1 2,56 G10

S:;ﬂg‘gfg:lﬁ rengin birlikte 6ne | 513 56 | Go1, G03, GO, GO7, G24, G25, G26, G27, G39
Toplam 39 |100,00 |GO01-G39

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 3’te yer alan veriler incelendiginde beyazin dokuz goérselle (%23,08) tek renk adiyla en sik
kaydedilen kategori oldugu gortlmektedir. Gri tonlar ve notr kayitlar alti gorselle (%15,38), kirmizi
bes gorselle (%12,82) ve mavi dort gorselle (%10,26) temsil edilmektedir. Dokuz gorselde (%23,08)
ise birden fazla rengin birlikte 6ne ciktigi diizenler belirlenmistir. Renk kodlamasinda zemin alani ile
metin ve vurgu renklerinin belirginligi birlikte degerlendirilmis, kurumsal logonun rengi tek basina
materyalin ana rengi olarak kabul edilmemistir. Beyaz gri grubundan ayri tutulmus, acik gri, koyu gri
ve notr olarak kaydedilen tonlar raporlama asamasinda ayni Ust grupta birlestirilmistir. Yesil ve
turkuaz ayri kategoriler olarak korunmus, birden fazla rengin one ciktigi gorseller tek bir renge
indirgenmemistir.

Ote yandan birden fazla rengin birlikte kaydedildigi gorsellerde farkhi renk birliktelikleri
bulunmaktadir. GO1’de acgik krem ve mavi/lacivert, GO3 ve GO7’de yesil ve kirmizi, GO6’da kirmizi ve
actk krem, G24’te turuncu ve koyu kahverengi, G25’te kahverengi, flime ve koyu pembe, G26’da acik
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turuncu ve sari, G27’de acik gri ve beyaz, G39'da ise beyaz ve sari birlikte kullanilmistir. Beyaz olarak
kodlanan dokuz gorselin sekizinde kanun veya konu bashginin tipografik olarak 6ne ciktig
belirlenmistir. Bu birliktelik, beyaz rengin kullanildigi materyallerde baslik vurgusunun yaygin
oldugunu gostermektedir ancak renk ile okunabilirlik veya algi arasinda nedensel bir iliski kurmak
icin yeterli degildir. Ayrica mavi kategorisindeki gorsellerin farkli iceriklere sahip olmasi da renk
kullaniminin tek basina mesaj tliriind belirlemedigini gostermektedir. G09’da pesin 6deme, G12'de
kolaylik, G16’da yapilandirmadan yararlanma ve G29’da matrah artirimi rehberi 6ne ¢ikmaktadir.
Benzer bicimde “Gelin kolaylastiralim” slogani turkuaz G10, yesil G11 ve mavi G12 numarali
gorsellerde kullaniimistir. Ayni séylemin farkli renklerle sunulmasi, kolaylik mesajinin érneklemde
tek bir renk dizeniyle sinirlandiriilmadigini ortaya koymaktadir. Dolayisiyla renkler slogan, konu,
tarih ve kompozisyonla iliskileri icinde degerlendirilmis, alicilarin renkleri nasil algiladigi veya
renklerin davranislari Gzerindeki etkisi hakkinda bir ¢ikarim yapiimamistir.

4.2. Tipografik Vurguya iligkin Bulgular

Gorsel materyallerde tipografik agidan 6ne gikarilan 6gelerin dagilimi, her kategorinin frekans ve
ylzdeleriile ilgili gorsel kodlari dikkate alinarak Tablo 4’te sunulmaktadir.

Tablo 4: Tipografik Olarak One Cikarilan Ogeler

Alt Kategori N % Gorsel kodlari
Slogan 18 |4615 GO01, G02, G04, GO5, G06, GO7, GO8, G09, G10, G11, G12, G17,
G25, G30, G32, G33, G34, G36
. G15, G16, G18, G20, G21, G22, G23, G26, G27, G28, G29, G31,
Kanun veya konu basligi 15 (38,46 G35, G37, G38
Eylem ifadesi 4 10,26 G03, G13, G14, G19
Fayda ifadesi 1 2,56 G24
Son tarih 1 2,56 G39
Toplam 39 |100,00 |GO01-G39

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 4’te yer alan veriler incelendiginde tipografik vurgunun 18 gorselde (%46,15) slogan, 15
gorselde (%38,46) ise kanun veya konu bashgi Gzerinde yogunlastigi gorilmektedir. Bu iki kategori
toplam 33 gorselle 6rneklemin %84,62’sini olusturmaktadir. Dort gorselde (%10,26) eylem ifadesi
one cikarken fayda ifadesi ve son tarih birer gérselde (%2,56) tipografik agidan belirginlestirilmistir.
Eylem ifadesinin 6ne ciktigi gorseller arasinda GO3’teki “Yapilandirin” gagrisi, G13—-G14’te taksit
o0demesine iliskin hatirlatmalar ve G19’da ilk iki taksitin siiresinde 6denmesine yonelik ydonlendirme
bulunmaktadir. G24’te 20 yil streyle istisnaya iliskin fayda ifadesi, G39’da ise son tarih notu 6ne
cikarilmistir. Bulgular materyallerde kampanya mesajini 6ne cikaran dizenlerle hukuki kapsami veya
konuyu vurgulayan diizenlerin birlikte kullanildigini géstermektedir.

4.3. Slogan Tiiriine iliskin Bulgular

Gorsel materyallerde kullanilan sloganlarin baskin islevlerine gére dagilimi ve her kategoriye ait
gorsel kodlari Tablo 5’'te sunulmaktadir.
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Tablo 5: Gérsellerdeki Baskin Slogan Islevleri

Alt Kategori N % Gorsel kodlar

Hatirlatma veya aciliyet 10 | 25,64 G02, G04, G05, G06, GO7, GO8, G09, G13, G14, G39
Firsat 8 20,51 GO01, G19, G27, G29, G30, G33, G36, G37

Kolayhk veya destek 7 17,95 G10, G11, G12, G16, G32, G34, G35

Bireysel fayda 5 12,82 G15, G20, G21, G22, G23

Kolektif fayda 3 7,69 G03, G17, G24

Ekonomik kazandirma 1 2,56 G25

Slogan yok 5 12,82 G18, G26, G28, G31, G38

Toplam 39 |100,00 |GO01-G39

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 5’te yer alan veriler incelendiginde hatirlatma veya aciliyet islevinin 10 goérselle (%25,64) en
sik kaydedilen slogan tiirli oldugu goriilmektedir. Firsat sekiz gorselde (%20,51), kolaylik veya destek
ise yedi gérselde (%17,95) baskin islev olarak belirlenmistir. “Yapilandirma vakti” ve “Odemeyi
unutmayin” ifadeleri hatirlatma veya aciliyet, “Firsati kagcirmayin” firsat, “Gelin kolaylastiralim” ve
“Hafifletiyoruz” ise kolaylik veya destek séylemini 6rneklemektedir. Bireysel fayda bes gorselde
(%12,82), kolektif fayda (¢ gorselde (%7,69) ana kod olarak belirlenmistir. G15 ve G20-G23 numarali
gorsellerde “Siz kazanin” ifadesi bireysel faydayi one ¢ikarirken “Tarkiye blytsin” ifadesi ikincil
kolektif fayda anlamini korumaktadir. Bu nedenle bireysel ve kolektif fayda birbirini dislayan
anlamlar olarak degerlendirilmemistir. Bes gorselde (%12,82) ayri bir kampanya slogani
bulunmazken ekonomik kazandirma islevi yalnizca G25’te (%2,56) belirlenmistir. “Ekonomiye
kazandiriimasi” ifadesinin G25’te slogan, G31'de ise dizenlemenin konu baslgl olarak
degerlendirilmesi, ayni ifadenin farkh gorsel kompozisyonlarda farkh islevler Ustlenebildigini
gostermektedir.

4.4. Gorsel Metaforlara iliskin Bulgular

Gorsel materyallerde belirlenen metafor ve simgesel anlatim kategorilerinin dagilimi, her
kategorinin frekans ve ylizdeleri ile ilgili gorsel kodlari dikkate alinarak Tablo 6’da sunulmaktadir.

Tablo 6: Metafor ve Simgesel Anlatim Kategorileri
Alt Kategori N % Gorsel kodlar

23,08 GO01, G02, G04, GO5, G06, GO7, GO8, GO9, G24
23,08 G10, G12, G18, G19, G28, G32, G33, G34, G36
10,26 G25, G26, G31, G38

Zaman

Kolaylik veya ¢6ziim

Ekonomik deger

NP W WO O

Birliktelik veya dayanisma 7,69 G03, G16, G27

Blylme 7,69 G15, G22, G29

Diger 10,26 G11, G13, G14, G39

Metafor yok 17,95 G17, G20, G21, G23, G30, G35, G37

Toplam 39 [100,00 |GO01-G39
Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 6’da yer alan veriler incelendiginde zaman ile kolaylik veya ¢6ziim kategorilerinin dokuzar
gorselle (%23,08) en sik kaydedilen metafor ve simgesel anlatim tirleri oldugu gorilmektedir.
Zaman kategorisinde takvim yapraklari ve kronometreler, kolaylik veya ¢6ziim kategorisinde ise
agirliklar, labirent, yapboz ve kolay digmesi gibi gorsel 6geler dne gikmaktadir. Ekonomik deger dort
gorselde (%10,26), birliktelik veya dayanisma ve bliyime kategorileri ise lgcer gorselde (%7,69)
belirlenmistir. Dort gorselde (%10,26) megafonla seslenme, isaret parmagiyla uyari ve yapigskan not
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biciminde hatirlatma gibi diger simgesel anlatimlar kaydedilmistir. Yedi gorselde (%17,95) ise
metafor belirlenmemistir. Gorsel 6gelerin simgesel islevi, nesnenin tek basina varligina degil metin
ve kompozisyonla kurdugu iliskiye gére degerlendirilmistir. Ornegin G21’de otomobiller vergi ve
trafik cezasi konusunu dogrudan temsil ederken G34’te otomobilin “Oniinlize ¢tkmasin” ifadesiyle
birlikte kullanilmasi borcun bir engel olarak sunulmasina dayanak olusturmaktadir.

4.4.1. Temsili Gorsellerin Gostergebilimsel Coziimlemesi

Arastirma kapsaminda farkli metafor ve simgesel anlatim bigimlerini 6érneklendirmek amaciyla
secilen G10, G18 ve G38 kodlu gorseller Sekil 1’de sunulmaktadir.

Sekil 1: Temsili Gérseller
arandirimas I
1 Termmuz 2016 - 31 Mart 2007 donemi =T Yapalan Degigikliklerin Uygulamas:

vergi ve prim borglannma
diisiike faizli ve taksitle kolay Gdeyin

SON BASVURU
30 Haziran 2017
[ Siare: uczateers pok )

Ueretsizdic

faaa 08

Kaynak: Gelir idaresi Baskanlgi gorselleri, arastirmanin kodlama arsivi.
Not: Soldan saga G10, G18 ve G38.

G10: “Kolaylik ve borg yiikii”, G10 numarali gorselde vergi ve SGK primi yazili agirliklar, tahterevalli
ve maskot temel gostergeleri olusturmaktadir. Diiz anlamda agirliklarin bulundugu bir dizenek
maskot tarafindan asagi bastirilmaktadir. Yan anlam diizeyinde borg, tasinmasi veya dengelenmesi
gereken bir yik olarak yorumlanabilir. “Gelin kolaylastiralim” ve “Disik faizli ve taksitle kolay
odeyin” ifadeleri, bu yorumu 6deme kolayhgiyla iliskilendirmektedir. Kompozisyonda Ustteki slogan,
orta bolimdeki 6deme agiklamasi ve alttaki gorsel diizenek birbirini tamamlamaktadir. Son basvuru
tarihi, sunulan imkani belirli bir zaman arahgiyla iliskilendirmektedir. Turkuaz zemin, “Gelin
kolaylastiralim” slogani ve borg yiikini temsil eden gorsel 6gelerle birlikte degerlendirildiginde
kolaylik soylemini tamamlayan bir tasarim unsuru olarak yorumlanabilir.

G18: “Labirent ve ¢éziim yolu”, G18 numaral gorselde farkh borg tirlerini belirten etiketlerin yer
aldigi labirent ile disari yonelen bir kanun oku 6ne c¢ikmaktadir. Diz anlamda gorsel, labirent
Uzerinde yon gosteren bir oku icermektedir. Yan anlam dlzeyinde labirent, farkli borg tirleri
karsisinda karsilasilan karmasikligl, ok ise bu durumdan cikis veya ¢o6ziim yolunu temsil edecek
bicimde yorumlanabilir. 7143 sayili Kanun ve rehber ifadeleri, gérselin hukuki kapsamini belirleyerek
bu anlami sabitlemektedir. Acik gri labirent ile kirmizi ok arasindaki renk karsithgi yon gésteren 6geyi
belirginlestirmektedir. Dikey vyerlestirilen rehber yazisi da materyalin bilgilendirme islevini
desteklemektedir. Gorselde ayri bir sloganin bulunmamasi, simgesel anlatimin bulunmadigi
anlamina gelmemektedir.

G38: “Sandik ve ekonomik dedger”, G38 numarali gorselde doéviz, altin, anahtar ve tasinmaz
temsillerini iceren acgik bir sandik temel gostergeyi olusturmaktadir. Diiz anlamda farkli varliklar
sandigin icinde ve cevresinde gosterilmektedir. Yan anlam diizeyinde sandik, birikmis veya saklanan
servetin gorinlr hale getirilmesi bigciminde yorumlanabilir. Varliklarin  milli ekonomiye
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kazandiriimasina ve kanun degisikligine iliskin baslik, gorsel 6geleri ekonomik ve hukuki baglama
yerlestirmektedir. Kompozisyonda merkezdeki sandik, Gst bolimdeki aciklayict baslik ve alt
boliimdeki kurumsal iletisim alanlari birlikte anlam olusturmaktadir.

4.5. Eylem Gagrisina iligkin Bulgular

Gorsel materyallerde eylem gagrisinin bulunma durumu ve ¢agri tirlerine gére dagilimi, ilgili gérsel
kodlariyla birlikte Tablo 7’de sunulmaktadir.

Tablo 7: Eylem Cadrisinin Varhgi ve Cagri Tiirii

Alt Kategori N [% Gorsel kodlari
. GO01, G03, G09, G10, G11, G12, G13, G14, G15, G16, G19, G20,
Var - Acik, dogrudan 18 |46,15 G21, G22, G23, G34, G37, G39
Var - Ortiik, zaman odakli 6 15,38 G02, G04, G05, G06, GO7, GO8
Var - Ortiik, bilgiye erisim odakl 1 2,56 G28
Yok 14 |35,90 G17, G18, G24, G25, G26, G27, G29, G30, G31, G32, G33, G35,
G36, G38
Toplam 39 |100,00 |G01-G39

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 7’de yer alan veriler incelendiginde eylem cagrisinin 25 gorselde (%64,10) bulundugu, 14
gorselde (%35,90) ise bulunmadigi gérilmektedir. Cagri tiirleri arasinda 18 gorselle (%46,15) acgik ve
dogrudan cagrilar ilk sirada yer almaktadir. Ortiik ve zaman odakli ¢agrilar alti gérselde (%15,38),
ortuk ve bilgiye erisim odakli cagrilar ise bir gorselde (%2,56) belirlenmistir. “Yapilandirmadan
Yararlanin”, “Borcunuzu Yapilandirin” ve “Pesin Odeyin Kazancl Cikin” gibi ifadeler belirli bir islemi
dogrudan yonlendirdikleri icin acik cagri olarak kodlanmistir. “Yapilandirma Vakti” ve “Simdi
Yapilandirma Vakti” ifadeleri emir kipinde olmamalarina ragmen islemin zamaninin geldigini
bildirdikleri igin 6rtiik ve zaman odakh ¢agri kapsaminda degerlendirilmistir. G0O9’da 6rtiik zaman
ifadesinin yani sira “Pesin Odeyin” bi¢iminde dogrudan bir ¢agri bulundugundan ana cagri tiirii acik
ve dogrudan olarak belirlenmistir. G28’deki “Tim sorularinizicin” ifadesi ise ok ve baglanti dizeniyle
bilgi kanallarina yonlendirme yaptigi icin ortik ve bilgiye erisim odakli cagri olarak siniflandiriimistir.
Eylem ¢agrisi ile zaman vurgusu ayri kategoriler olarak ele alindigindan ayni ifade her iki 6zellik
bakimindan da degerlendirilebilmistir. Dolayisiyla bu bulgular, materyallerdeki ydnlendirme
bicimlerini gostermekte, mukellefler Gzerindeki etkilerine iliskin bir sonu¢ sunmamaktadir.

4.6. Zaman Vurgusuna iliskin Bulgular

Gorsel materyallerde zaman vurgusunun bulunma bicimleri tarih, siire ve aciliyet unsurlari dikkate
alinarak siniflandiriimis ve elde edilen dagilim Tablo 8’de sunulmustur.

Tablo 8: Zaman Vurgusunun Dagilimi

Alt Kategori N % Gorsel kodlar
. - - GO01, G02, G03, G04, GO05, G06, GO7, GO, GO9, G10, G11, G12,
Tarih ve aciliyet birlikte 20 51,28 G13, G14, G25, G31, G33, G34, G37, G39
Yalniz tarih veya siire 4 10,26 G24, G26, G32, G35
Yalniz aciliyet 2 5,13 G19, G36
Zaman vurgusu yok 13 |3333 G15, G16, G17, G18, G20, G21, G22, G23, G27, G28, G29, G30,
G38
Toplam 39 |100,00 |GO01-G39

Kaynak: Yazarlar tarafindan olusturulmustur.

Tablo 8'de yer alan veriler incelendiginde tarih ve aciliyet unsurlarinin 20 gorselde (%51,28) birlikte
kullanildigi gorilmektedir. Bu kategori 6rneklemde en yiiksek paya sahiptir ve G01-G14 numarall
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gorsellerin tamamini kapsamaktadir. Yalniz tarih veya siire dort gérselde (%10,26), yalniz aciliyet ise
iki gorselde (%5,13) belirlenmistir. On (i gorselde (%33,33) herhangi bir zaman vurgusu
bulunmamaktadir. Bu dagilim, 6rneklemde tarih bilgisinin gogunlukla son giin, simdi veya kagirmayin
gibi aciliyet bildiren ifadelerle birlikte sunuldugunu géstermektedir. G13 ve G14'te taksit 6demesine
iliskin hatirlatmalar son giin bilgisiyle desteklenirken G24’teki 20 yil siireyle istisna ifadesi basvuru
siresini degil uygulamanin siiresini belirtmektedir. Bu nedenle siire bilgisi ile aciliyet birbirinden ayri
degerlendirilmistir. Yayin yili, gorseldeki yil etiketleri ve kanun numarasi tek basina zaman vurgusu
olarak kabul edilmemistir. Bulgular materyallerdeki zamansal anlatim bigimlerini ortaya koymakta
ancak bu kullanimlarin alicilarda zaman baskisi olusturdugunu veya islem yapma zamanini 6ne
cektigini gbostermemektedir.

4.7. Bilgi Yogunluguna iliskin Bulgular

Gorsel materyallerin bilgi yogunlugu diizeylerine gére dagilimi, her kategorinin frekans ve ylzdeleri
ile ilgili gorsel kodlari dikkate alinarak Tablo 9’da sunulmaktadir.

Tablo 9: Bilgi Yogunlugunun Dagilimi
Alt kategori N % Gorsel kodlari
Distik 2 5,13 G16, G36

GO03, G07, G08, GO9, G14, G15, G17, G19, G20, G21, G22, G23,
G24, G25, G28, G29, G31, G32, G33, G35, G37, G38

GO01, G02, G04, GO5, GO6, G10, G11, G12, G13, G18, G26, G27,
G30, G34, G39

Toplam 39 [100,00 |GO01-G39
Kaynak: Yazarlar tarafindan olusturulmustur.

Orta 22 |56,41

Yiiksek 15 |38,46

Tablo 9’da yer alan veriler incelendiginde bilgi yogunlugunun 22 gorselle (%56,41) en fazla orta
diizeyde oldugu gorilmektedir. Yiiksek bilgi yogunlugu 15 gorselde (%38,46), diislik bilgi yogunlugu
ise iki gorselde (%5,13) belirlenmistir. Siniflandirma buttnlesik basliklar, ayri paragraflar, maddeler,
kapsam kutulari ve iletisim kanallari gibi bilgi bloklarinin sayisina dayanmaktadir. Bir ile g blok
disik, dort ile alti blok orta ve en az yedi blok yiiksek yogunluk olarak degerlendirilmistir. G26’daki
cok baslikl aciklamalar ve vergi oranlari tablosu yiiksek bilgi yogunluguna, G16 ve G36’daki sinirh
sayidaki metin alani ise dusiuk bilgi yogunluguna ornek olusturmaktadir. Bu siniflandirma
gorsellerdeki bilgi birimlerinin dagilimini betimlemekte olup okunabilirlik veya anlasilabilirlik
diizeyini 6lgmemektedir.

Yedi ana kategoriye iliskin bulgular birlikte degerlendirildiginde gorsellerde hatirlatma ve aciliyet
soylemleri, firsat ve kolaylk vurgulari, agik ve ortik eylem g¢agrilari ile tarih bilgilerinin farkl
bicimlerde bir araya geldigi gorilmektedir. Bununla birlikte diizenleme gruplarinin esit sayida ve ayni
tirde materyalle temsil edilmemesi nedeniyle bu bulgulardan genel bir tarihsel donlisim veya
mukellef davraniglari Gizerinde nedensel bir etki sonucu gikarilmamaktadir.

5. Tartisma ve Sonug¢

Bu arastirma, Gelir idaresi Baskanhiginin 2008—-2026 dénemine ait 39 gérsel materyalini yedi ortak
kategori lizerinden inceleyerek vergi iletisiminin yalnizca mevzuat bilgisinin aktarilmasindan ibaret
olmadigini; gorsel hiyerarsi, slogan, zaman isaretleri ve eylem c¢agrilarinin birlikte kurdugu bir anlam
alani oldugunu gostermektedir. Bulgular, davranissal etkiyi degil materyallerde gérinir kilinan
iletisim tercihlerini ortaya koymaktadir. Orneklemde hatirlatma veya aciliyet séyleminin en sik
gorllen slogan islevi olmasi ve materyallerin yarisindan fazlasinda tarih ile aciliyetin birlikte

bulunmasi, gecici diizenlemelerin iletisiminde zamanin yalnizca teknik bir bilgi degil, mesajin
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orgitlenmesini saglayan bir unsur olarak kullanildigini distndidrmektedir. Entman’in (1993)
cerceveleme yaklasimi acisindan bakildiginda son tarih, “simdi harekete gecme” geregini diger
bilgilerden daha gortnir kilabilecek bir cerceve olusturmaktadir. Ancak bu bulgu, alicilarin mutlaka
zaman baskisi hissettigi veya basvurularin hizlandigi anlamina gelmemektedir. Hukuki stirenin dogru
ve acik bicimde bildirilmesinin ve aciliyet séyleminin ikna edici kullaniminin analitik olarak ayr
tutulmasi gerekmektedir.
Eylem cagrisinin 39 materyalin 25’inde bulunmasi ve bunlarin ¢ogunda acik, dogrudan cagri
kullanilmasi, materyallerin 6nemli bir boéliminin salt bilgilendirme yerine belirli bir islem
yonlendirmesi de tasidigini gostermektedir. “Yapilandirmadan yararlanin” ve “pesin ddeyin” gibi
ifadeler, mesaji genel agiklamadan belirli bir davranisa baglar. Vergi iletisimi Gzerine deneysel
arastirmalar, resmi mesajlarin igeriginin ddeme davranigini etkileyebildigini ortaya koymaktadir.
Ancak etkilerin mesaj tiirline, baglama ve Olgiilen sonuca gore degistigi de bilinmektedir (Hallsworth
vd., 2017). Bu calismadaki eylem cagrilari, davranissal etki kaniti degil, yonlendirme potansiyeli
tasiyan soylemsel 6zellikler olarak gorilebilir.
Sloganlarda firsat, kolaylik ve bireysel fayda séylemlerinin yaninda kolektif fayda ifadelerinin de
bulunmasi, vergi diizenlemelerinin farklh gerekgelerle mesrulastirilabildigine isaret edebilmektedir.
“Siz kazanin” gibi ifadeler miikellefin bireysel yararini, “Tiirkiye buylsin” gibi ifadeler ise daha genis
toplumsal veya ekonomik faydayi 6ne cikaran soylemler olarak degerlendirilebilmektedir. Bu iki
cerceve birbirini zorunlu olarak dislamamakta ve ayni materyalde birlikte yer alabilmektedir.
Bununla birlikte, kolektif fayda séyleminin varligindan hareketle gliven, vergi ahlaki veya karsiliklilik
algisinin olustugu sonucuna varilamamaktadir. Bu yondeki yorumlarin alicilardan elde edilecek
verilerle desteklenmesi gerekmektedir.
Gostergebilimsel ¢ozimlemeler, bu genel orintileri somutlastirabilir. G10’daki agirlik ve
kolaylastirma iliskisi, borcun bir yiik olarak kavramsallastiriimasi biciminde yorumlanabilir. G18’deki
labirent ve yon oku, karmasik bir suregten ¢ikis fikriyle iliskilendirilebilir. G38’deki sandik ise
varliklarin goértinir kiinmasini ve ekonomik degerlerinin vurgulanmasini saglayan bir gosterge olarak
gorilebilir. Barthes’in (1977) diiz anlam ve yan anlam ayrimi ile Kress ve van Leeuwen’in (2006)
kompozisyon yaklasimi, bu anlamlarin gorsel nesne, slogan, baslik ve yerlesim arasindaki iliskiler
Uzerinden nasil kurulabilecegini aciklamaya yardimci olabilir. Bilgi yogunlugu bakimindan
materyallerin ¢ogunun orta veya yiksek dizeyde siniflandiriimasi da dikkatle yorumlanmalidir. Bu
siniflama, bilgi bloklarinin sayisina dayanmakta olup okunabilirlik, biligsel yiik veya anlama basarisini
O0lcmemektedir. Dolayisiyla yiksek yogunluk otomatik olarak kétl tasarim, disik yogunluk da
basaril iletisim anlamina gelmemektedir. Bununla birlikte, gecici vergi dizenlemelerinde kapsam,
basvuru kosullari, 6deme secenekleri ve son tarihin ayni materyalde sunulmasi, bilgi hiyerarsisini ve
temel eylemin acik bicimde gosterilmesini 6nemli tasarim sorunlari haline getirmektedir.
Galismanin temel katkisi, vergi dizenlemelerinin kamuoyuna sunumunda gorsel tasarim ile
soylemsel yonlendirmenin nasil birlikte isledigini agiklamasidir. Kategori frekanslari iletisimdeki
genel egilimleri belirlemeye, gostergebilimsel ¢dziimlemeler ise bu egilimlerin gérsel nesne, slogan
ve yerlesim iliskileriyle nasil anlam kazandigini yorumlamaya olanak saglamaktadir.
Sonug olarak, incelenen materyallerde slogan ve konu bashgi vurgusu, hatirlatma/aciliyet séylemi,
acik eylem gagrilari ve tarih-aciliyet birlikteligi 6ne ¢ikmaktadir. Bulgular, vergi idaresinin gegici
dizenlemeleri aktarirken bilgilendirme ile yonlendirmeyi birlikte kullandigini diistindirmektedir;
ancak bu materyallerin daha anlasilir, gliven verici veya davranis degistirici oldugu sonucuna
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ulasmak icin veri yeterli degildir. Uygulama agisindan, temel kosullarin sade bir hiyerarsiyle
sunulmasi, son tarih ile uygulama siresinin agikga ayrilmasi, eylem g¢agrisinin hangi islemi
gerektirdiginin netlestirilmesi ve bilgiye erisim kanallarinin goriiniir kilinmasi énerilebilir. Gelecek
arastirmalarda, farkli materyal tiirlerinin ve diizenleme gruplarinin dengeli 6rneklemler {izerinden
karsilastirilmasi, miukelleflerle kullanilabilirlik testleri, goriismeler veya deneysel calismalar
ylritilmesi ve basvuru ile 6deme kayitlarinin iletisim kampanyalarinin zamanlamasiyla
iliskilendirilmesi ©6nerilmektedir. Boylece gorsel sdylem ¢oézimlemesi ile gergek alimlama ve
davranigsal sonuglar arasindaki bag daha saglam bigcimde degerlendirilebilir.
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GREEN FINANCE, GREEN INNOVATION, AND SUSTAINABILITY UNCERTAINTY: EVIDENCE FROM THE G7

Introduction

The increasing importance of sustainable development on a global scale raises concerns about
national ESG performance and the uncertainties surrounding it, which is a key indicator in this
process (Chow and Fung, 2025). National ESG performance measures a country's level of economic
development by considering its performance in environmental protection, social development, and
good governance (Niu, 2024). Improving countries' ESG performance contributes to international
competitiveness and sustainability by accelerating the green transition and the shift to a low-carbon
economy at national and global levels (Tan et al., 2025). Furthermore, country ESG assessments
provide valuable information for policymakers and investors by identifying potential risks and
opportunities associated with a country's ESG profile (Jiang et al., 2022).

Country-level ESG performance is increasingly exposed to various uncertainties and risks that
threaten sustainability (Ongan et al., 2025a). ESG-related uncertainty stems from developments in
disclosure standards, local and global policy discourses, investor activism, and reputational shocks.
Therefore, its critical impact on financial markets and sustainability makes this uncertainty a decisive
factor across a wide range of areas, including capital allocation, corporate innovation, strategic
positioning, and global competitiveness (Sultana, 2026). While national ESG scores reflect countries’
sustainability efforts, ESG-related uncertainty captures the risks and vulnerabilities that hinder the
realization of these efforts (Dogan and Zeren, 2025). Ongan et al. (2025b) have developed an index
(ESGUI) to measure uncertainty regarding sustainability which combines text mining techniques
applied to the Economist Intelligence Unit's monthly country reports with the World Uncertainty
Index. ESGUI allows for a multidimensional and integrated measure of risk, stability, and reliability
related to sustainability within the environmental, social, and governance elements of ESG. A higher
ESGUI value is associated with impediments to sustainability, while a lower index corresponds to
more rapid sustainable development (Dou et al., 2025).

Numerous studies in recent literature have investigated the relationship between ESGUI and energy
transition, economic activities, financial markets, and risk factors. ESGUI is associated with
renewable energy dynamics (Zhao et al., 2025), critical mineral markets (Ozkan et al., 2025b), clean
energy market (Aydogdu and Dogan, 2026; Akadiri and Ozkan, 2026), cryptocurrency volatility
(Dutta, 2026), fossil fuel prices (Olanrewaju et al., 2025), oil prices (Qin et al., 2025a), and stock
market returns (Abbas and Adebayo, 2025). In addition, ESGUI has been shown to influence
monetary policy effectiveness (Huang et al.,, 2026), global ESG equity market risks (Cui and
Maghyereh, 2025), energy preferences (Anbea et al., 2025), green asset returns (Wang et al.,
2026a), and portfolio management (Muller and Joubrel, 2025). Dou et al. (2025) have explored the
role of artificial intelligence and green finance in shaping uncertainty. Moreover, Khan et al. (2025)
examine the effects of green innovation, financial reform, and effective governance on ESGUI, while
Zeren et al. (2025) investigate the influence of financial indicators, such as gold and oil prices, on
ESGUI. Qamruzzaman et al. (2025) have shown that ESGUI adversely affects green growth by
hindering policy stability and sustainable investments. Furthermore, Sultana (2026) highlights that
sustainability-related uncertainty transcends national borders, with global ESG sensitivity and
international policy commitments significantly influencing national ESGUI scores. Consistent with
this view, Nyakurukwa et al. (2025) have reported the presence of regional and inter-country
diffusion of sustainability uncertainty.
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Although the existing literature on ESG-related uncertainty demonstrates a link between ESGUI and
various economic and financial indicators, the macroeconomic determinants of ESGUI are not fully
understood, and international evidence is still required. This study contributes to the literature by
addressing the impact of green finance (GRF) and green innovation (GRIN) on ESGUI from a country-
level macroeconomic perspective, using an international sample.

To mitigate ESGUI, significant investments need to be made in numerous projects targeting
environmental, social, and governance areas. Creating a suitable financial environment and
ensuring continuous and adequate financial support for the success of such initiatives is crucial
(Zheng et al., 2025). At this point, GRF bridges the financing gap, directing capital towards climate-
friendly initiatives and integrating ESG factors into decision-making processes (Edmans and
Kacperczyk, 2022). This innovative finance concept is a set of policies encompassing guidelines such
as green bonds, green loans, and funds (Cojoianu et al., 2025). GRF, which generally covers financial
services provided for the financing and risk management of projects in areas such as environmental
protection, clean energy, energy conservation, green transportation and buildings (Liu and Guo,
2025), plays an important role in the country's ESG performance in these aspects (Ma and Chang,
2023). Zheng et al. (2025) have emphasized that GRF can affect national ESG performance by
accelerating green technology development.

GRF reduces carbon emissions and improves air quality by increasing resource efficiency through
reallocation of financial resources, and strengthening environmental governance (Meng et al.,
2025). In addition, GRF supports renewable energy development by alleviating financing constraints
and enhancing GRIN capacity (Zhu et al., 2025). GRF and renewable energy are also fundamental
elements in ensuring environmental quality (Jarijari et al., 2025). Moreover, GRF, especially when
integrated with technologies such as fintech, enhances the level of corporate risk-taking,
information transparency, and disclosure quality, thereby facilitating the green transformation of
companies and the economy. Access to green loans under favourable conditions is largely
contingent upon firms’ compliance with ESG requirements (Yao et al., 2025). Furthermore, GRF
promotes market transparency through standardized sustainability reporting and benefits efficient
capital allocation and effective capital utilization by investors (Zheng et al, 2025). Empirical evidence
from Dou et al. (2025) has indicated that GRF reduces ESG market volatility, identifying GRF as a
significant hedging mechanism against sustainability uncertainties.

Another key instrument supporting sustainable development is green innovation (GRIN) (Wang and
Zhang, 2025). GRIN is a set of green processes that reduce environmental pollution, save costs,
increase resource efficiency, and create economic value (Zheng et al., 2023). Therefore, it is closely
related to the concept of ESG in terms of undertaking environmental responsibilities not only at the
firm level but also at the national level (Ma and Chang, 2023). Furthermore, GRIN significantly
impacts the energy sector by increasing clean production processes and more efficient renewable
energy systems. GRIN facilitates economic structural transformation, improves national
competitiveness and wealth, expands employment opportunities, enhances public health, and
reduces environmental management costs. These channels collectively strengthen social welfare
and governance levels, thereby enhancing national ESG performance. (Niu, 2024). The existing
literature generally confirms a positive relationship between innovation and ESG (Yang et al, 2024;
Wang and Zhang, 2025; Long et al, 2023).
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In addition, the interaction between GRF and GRIN offers a pathway to strengthen sustainable
development. GRF instruments promote eco-innovation by improving access to finance, reducing
cost of debt, and expanding the availability of commercial credit (Chi et al., 2025), directing funds
towards green technology-focused R&D activities (Li et al., 2025), and providing favourable
conditions and advantageous incentives for innovation activities (Xu et al., 2025a). Increased
investments in R&D enhances environmental sustainability through the development of sustainable
materials, clean technologies, and eco-innovations (Wu and Bianchi, 2026). On the other hand,
green technologies, supported by sustainable transformation, drive ESG performance by enabling
the development of green financial instruments (Wang et al., 2026a). In recent years, many
countries have implemented GRF-oriented policies to direct financial flows to sustainable sectors,
green their financial systems, and promote green technology innovation (Jiang and Ma, 2025). Thus,
stability is ensured in innovation cycles, and mitigates the detrimental effect of conventional energy
price volatility on sustainable investments (Dou et al, 2025). Deng et al (2024) have highlighted that
clean technology innovation significantly mediates the positive impact of GRF on green growth.
Similarly, Li et al (2025) have demonstrated that the carbon-emission-reducing effect of GRF is
substantially increased with green technological innovation.

The positive impacts of GRF and GRIN on sustainability and national ESG suggest that developments
in these areas may also contribute to mitigating ESGUI. Given this critical role, it is crucial to examine
the link between GRF and GRIN and ESGUI on an international scale, considering the uncertainty
dimension alongside ESG factors, an area that remains insufficiently explored in the literature.
Therefore, supplementing the existing literature (Nawaz and Su, 2026; Dou et al., 2025), this study
presents international empirical evidence on the impact of GRF and GRIN on ESGUI. Nawaz and Su
(2026) have found that ESGUI reduces investor confidence in green assets. This study has
strengthened our understanding of GRF dynamics by focusing on the effects of ESGUI on GRF. In
contrast to their approach, this study discusses the impact of GRF and GRIN on uncertainty by
treating ESGUI as the dependent variable. Complementary evidence is offered by Dou et al. (2025),
who examined the role of GRF and artificial intelligence in promoting sustainability. Accordingly, the
present study investigates the impact of GRF and GRIN on sustainability uncertainty using an ESG-
based sustainability uncertainty index, employing a panel of G7 countries for the period 2002-2021.
The G7 countries offer particularly suitable research setting for examining the relationship between
GRF, GRIN, and ESGUI. As major advanced economies, these nations exert a significant influence on
international financial markets, trade, and investment flows, while playing a pivotal role in financing
the transition toward low-carbon economies and shaping global sustainability policies. Their
sophisticated financial systems and innovation capacities make them an ideal group for investigating
whether GRF and GRIN can mitigate ESGUI. Furthermore, despite sharing the characteristics of
advanced economies, G7 countries differ in terms of their energy structures, institutional
frameworks, regulatory approaches, and sustainability policies. These variations allow for an
analysis of whether the impacts of GRF and GRIN on ESGUI differ across these nations.
Consequently, the G7 sample is selected—not with the intent of providing a statistical
representation of all countries, but rather to facilitate a systematic investigation into the
relationship between GRF, GRIN, and sustainability uncertainty within the context of economies
that are highly influential on a global scale.
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The rest of the study is structured as follows. Chapter 2 reviews the relevant literature on the
relationship between GRF and GRIN and ESG. Chapter 3 describes the data and the econometric
methodology. Chapter 4 reports the empirical results. Finally, Chapter 5 interprets the results and
provides policy recommendations.

1. Literature review

The literature will be reviewed by systematically exploring the links between green finance and ESG,
as well as between green innovation and ESG.

1.1. Green Finance and ESG

The impact of GRF on national ESG performance should be evaluated from environmental, social,
and governance perspectives. From an environmental standpoint, GRF plays a critical role in
reducing carbon and greenhouse gas emissions (Alvi et al., 2025) by promoting environmentally
friendly enterprises and directing capital towards environmentally sectors (Hidayat et al., 2024),
accelerating industrial sustainability (Lau et al., 2025), strengthening environmental regulations
(Meng et al., 2025), and supporting technological R&D, eco-innovation initiatives, and human capital
formation (Zhang et al., 2025; Safi et al., 2024). Progress in GRF therefore constitutes a fundamental
pillar in achieving carbon neutrality and countering ecological hazards (Nawaz and Su, 2026).
Furthermore, through green financial instruments such as green bonds and green loans, renewable
energy projects (Omri et al., 2025) can be supported. It alleviates financial constraints by providing
necessary funding for energy efficiency infrastructure (Ullah et al., 2025; Chi et al., 2025), renewable
energy innovation (Shi and Shi, 2025) and low-carbon renewable energy transition (Gao, 2025). As
firms and governments prioritize sustainability, they allocate greater financial resources to
renewable energy projects, which increases environmental resilience through lower carbon
emissions (Azam et al., 2025). Recent empirical evidence further demonstrates the positive role of
GRF in reducing carbon emissions and fostering sustainable development (Lee et al., 2023; Liya et
al., 2026). Kwilinski et al. (2025) have documented the positive relationship between GRF and
national environmental ESG performance.

From a social perspective, GRF reduces poverty by improving national health and well-being,
accelerating technological advancement, and increasing farmers’ incomes and energy accessibility
(Xu et al., 2025b). Financial resources mobilized through GRF create new employment opportunities
by increasing business capacity and green investments and supporting process innovation (Fu et al.,
2025). Since the implementation of GRF policies necessitates technical expertise and a skilled
workforce compatible with advanced technologies, it will contribute to the social aspect of ESG
through education and income growth.

At the governance level, GRF reinforces corporate principles including transparency and
accountability. In particular, strict regulations in the issuance of green bonds improve governance
frameworks in terms of openness, investor confidence, compliance with standards, and
accountability (Azam et al., 2025). The financial discipline embedded in GRF instruments
strengthens "Good Governance" principles by increasing stakeholder engagement, inclusive
decision-making processes, and the effectiveness of regulatory compliance. The enforcement of
environmental and social standards through relevant financial support encourages firms to
discipline their internal governance structures, improve governance effectiveness, and aligning
them with governance objectives within the ESG framework (Zheng et al., 2025).
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Considering the overall impact of GRF on ESG, it is assessed that it has the potential to significantly
increase national ESG scores (Sahu et al., 2026). Hidayat et al. (2024) have demonstrated that green
bonds issued to finance sustainable projects contribute positively. Zheng et al. (2025) have found
that GRF improves national ESG performance through green technology. In addition, Azam et al.
(2025) have determined that GRF plays a critical role in improving national ESG preparedness. Liya
et al. (2026) have emphasized the positive impact of the combination of these two variables on
environmental sustainability, in addition to the contribution of GRF to national ESG performance
improvement. Lau et al. (2025) have provided evidence that green bonds accelerate industrial
sustainability by reducing carbon emissions, whereas Liu (2024) has demonstrated the relationship
between strong national ESG performance and low green bond spreads.

From an uncertainty perspective, Dou et al. (2025) have found that GRF positively influences
artificial intelligence, thereby contributing to a reduction in ESGUI. Nawaz and Su (2026) have
further confirmed that sustainability uncertainty plays a significant role in the growth and
promotion of GRF. Wang et al. (2026a) have identified a negative association between ESGUI and
green bond yields in the short term, contrast with a positive relationship in the medium and long
term, and additionally found that the hedging effectiveness of ESGUI increased in the long term.
Moreover, Das et al. (2025) have demonstrated that the combined effects of geopolitical, climate,
and ESG risks are strongly and positively associated with government green bond issuance. Akadiri
and Ozkan (2026) have confirmed that green bonds and carbon pricing mechanisms mitigate the
negative impact of ESGUI on clean energy markets and reduce uncertainty.

1.2. Green innovation and ESG

From an environmental perspective, GRIN plays a pivotal role in reducing carbon emissions by
improving the industrial and energy consumption structure, enhancing foreign direct investment
quality, and fostering technological development (Xu et al., 2025a; Xie and Jamaani, 2022; Ali et al.,
2022). It also increases energy efficiency (Sun et al., 2019) and supports the renewable energy
transition (Ramzan et al., 2023). Strong innovation capabilities enable firms to find renewable
energy-oriented solutions and adopt green technology-based production methods (Zhang et al.,
2019). The primary focus of GRIN is on developing technologies that mitigate environmental
damage by advancing in renewable energy, sustainable materials, and energy storage. By adopting
green innovation—centered strategies, countries can unlock new economic opportunities and
improve energy security and environmental quality through green innovation-focused strategies
(Huang, 2024). Renewable technologies and innovation reduce ecological risks, especially under
conditions of heightened uncertainty (Alofayson et al., 2026). Technologies that enable green
innovations increase the use of environmentally friendly products (Ramzan et al., 2023). Notably,
green technologies, such as purification, recycling, and cleaner production innovations, identify the
CO2 emission problem at its source and promote green growth by minimizing environmental
impacts (Wei et al., 2025). GRIN, representing technologies, products, or processes that reduce
environmental pollution and the intensity of raw material and energy use, enhances environmental
efficiency and enables the reallocation of resources. In this regard, GRIN constitutes a fundamental
component of improved ESG performance, particularly within the environmental management (Xu
et al., 2025a). Recently, the scope of GRIN has expanded beyond traditional pollution-control
technologies to include innovative products and processes that reduce ecological footprint and

increase economic returns (Bindeeba et al., 2025). Consistent with this evolution, Obuobi et al.
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(2024) have found that rising levels of GRIN reshape energy structure, reduce ecological footprint,
and play a crucial role in environmental sustainability. Qamruzzaman (2026) has found that GRIN
facilitates sustainability and the transition to a circular economy through environmentally friendly
technologies and reduces ecological damage.

From a social perspective, GRIN accelerates organizational transformation and social progress by
strengthening the green business and social responsibility profiles of firms and increasing
employees' environmental awareness (Long et al., 2023). Firms that adopt energy-efficient green
technologies in their production processes also protect employee health and help create a more
attractive and socially sustainable working environments (Wang and Zhang, 2025). Green
technological innovation generates employment opportunities in new green sectors by increasing
the demand for highly skilled labor (Javed and Usman, 2025). He et al. (2023) have confirmed that
green technological innovation promotes employment through improved air quality and industrial
structure optimization. As R&D investments in GRIN increase, employment opportunities also
increase (Aldieri et al., 2019). At the firm level, Olekanma et al. (2026) have reported that small and
medium-sized enterprises actively engaged in GRIN experience stronger growth in green job
creation. Finally, as environmental awareness rises among consumers, they are more likely to pay
more for GRIN along with environmentally friendly attitudes and behaviours, which demonstrates
the importance of social acceptance of GRIN activities (Chiambaretto et al., 2024). Fan et al. (2025)
have confirmed the role of GRIN in advancing environmental justice and improving the well-being
of vulnerable communities by addressing social inequalities.

From a governance performance perspective, GRIN improves firm performance by strengthening
green supply chains and sustainable human resource management (Long et al., 2023).
Environmentally friendly products developed through GRIN support corporate visibility and public
perceptions of social responsibility, enabling firms to formulate business strategies aligned with
green development objectives. The transition towards green and low-carbon production systems
shapes corporate governance models and enhances ESG performance (Xu et al., 2025a).
Transparency, stakeholder trust, and efficiency can be increased by implementing ESG strategies
through innovation (Nagriwum et al., 2025). A green development-oriented culture, characterized
by the integration of resource conservation and environmental protection values into business
processes, is reflected in internal management and employee behaviour, thus playing a crucial role
in corporate governance that supports competitiveness (Wang and Zhang, 2025). Ultimately, GRIN
enhances countries' international discourse and influence by promoting green industries, increasing
international competitiveness and economic efficiency, and improving the quality of national
governance (Niu, 2024).

In summary, given its intrinsic alignment with ESG principles, GRIN drives low-carbon sustainable
development and ESG performance by integrating economic performance and corporate value
enhancement with social and environmental responsibilities (Wu et al., 2025). Jeon (2025) has
demonstrated that national innovation capacity influences national ESG outcomes through three
key elements. Specifically, corporate quality is related to governance performance by promoting
regulatory compliance with isomorphic pressures, while human capital and digital infrastructure are
primarily support social and environmental outcomes by enabling green technologies and providing
data-driven ESG monitoring services. Zheng et al. (2025) have demonstrated that GRIN improves

national ESG performance with the support of GRF, whereas Niu (2024) emphasizes that
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government environmental protection expenditures increase GRIN, thereby improving national ESG
performance. Conversely, Fu et al. (2023) have confirmed that stronger national ESG performance
positively feeds back into GRIN. Gan and Lee (2025) have also found a positive relationship between
high national ESG policy intensity and GRIN. From an uncertainty perspective, the development of
GRIN, such as green technology patents, increases stability by reducing uncertainties surrounding
future market regulations (Yi et al., 2025). Consistent with this view, Khan et al. (2025) have found
that GRIN, along with innovative technologies, mitigates ESGUI by increasing clean energy
investments.

1.3. Research gap

This study offers several novel contributions to the existing literature. First, prior research has
focused on the relationships between GRF and national ESG performance or sustainability outcomes
(Liu, 2024; Zheng et al, 2025; Dai et al, 2025; Lau et al, 2025; Meng et al, 2025; Sadeghi et al, 2025),
as well as between GRIN and national ESG performance or sustainability (Gan and Lee, 2025; Islam
et al, 2026; Jeon, 2025; Tong et al, 2026). Existing studies have evaluated GRF and GRIN separately.
The interaction between these variables, particularly in the context of ESGUI mitigation, can yield
different results when considered together. In addition to examining the individual impact of GRF
and GRIN on ESGUI, this study provides a broader understanding of how the two variables work
together. Most studies examining uncertainty measure sustainability uncertainty narrowly, failing
to fully capture the environmental, social, and governance dimensions of uncertainty (Wang et al.,
2026a). ESGUI, however, adopts a holistic approach to uncertainty across all three ESG dimensions
and enabling the investigation of long-term sustainability impacts (Khan et al., 2025). Instead of
analysing the impact of GRF and GRIN mechanisms separately in terms of ESGUI dimensions, this
study emphasizes their cumulative effects on ESGUI, providing a comprehensive framework for
evaluation.

Second, understanding the drivers of sustainability uncertainty from the perspective of GRF and
GRIN through a multi-country analysis makes significant contributions to the literature. Insights
derived from such an analysis can shed light on the design of strategic policy recommendations that
will optimize the potential of these mechanisms in achieving sustainable development goals.
Considering policy uncertainties and geopolitical risks, financial concerns and energy insecurity have
increased, indirectly affecting European GRF (Alofaysan et al., 2026). As a result, determining how
GRF and GRIN interact with sustainability uncertainty has become increasingly important.

Third, the G7 economies offer suitable research setting for examining the determinants of
sustainability uncertainty, given their roles in global cooperation, trade, and economic growth, as
well as their leading position in the green transition. These countries have experienced major
international shocks, including the European sovereign debt crisis, the Covid-19 pandemic, and
geopolitical risks (Wang et al., 2026b), and have shown fluctuations over time in terms of
sustainability uncertainty. Moreover, high emissions, challenges in terms of political, social, and
governance uncertainties, and ecological pressures pose to the achievement of sustainability goals
in these economies (Kahn et al., 2025). The G7, which is expected to play a more active role in
increasing its national ESG score and transitioning to a sustainable world (Amin et al., 2025), has
ambitious commitments regarding climate, carbon neutrality, energy transition, and biodiversity.
The realization of these commitments and the maintenance of ecological stability depend on

effective governance, technological innovation, and the availability of appropriate financial
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instruments (Qamruzzaman, 2026). In countries with steadily increasing GRF investments (Gu et al,
2023) and strong financial markets and innovation systems, examining the interaction between GRF
and GRIN and as well as their implications for ESGUI, fills a significant academic gap in global
innovation, finance policies and sustainability transitions. It should be noted, however, that the G7
countries are not viewed as a statistically representative sample of the entire global economy;
rather, they serve as a meaningful research group for analysing these relationships within
economies that exert significant influence on a global scale.

2. Data and model

The study provides a new perspective on the impact of green finance on ESG-based country
sustainability uncertainty. The study considers the G7 countries (Germany, the USA, the UK, Italy,
France, Japan, and Canada) and covers the period from 2002 to 2021. The positive effects of GRF
and GRIN on sustainability and national ESG performance indicate that advancements in these areas
may contribute to a reduction in ESGUI. In order to test this prediction, Model 1 is examined in the
study. Furthermore, Model 2 is obtained by adding the INnGRFGRIN variable to Model 1, and the
interaction between GRF and GRIN is examined. Thus, it is tested whether the impact of GRF on
ESGUI changes as the level of innovation increases. Another objective is to analyse and compare the
relevant policies, both individually and as a whole.

Model 1: InNESGUI;; = By + B1InGRF;; + f2InGRIN;; + &;; (1)

Model 2: INESGUI;, = By + B1InGRF;; + BoInGRIN;, + B3InGRFGRIN;, + & (2)

Here, while i denotes the countries, t denotes the time. ¢;, is the error term. g,, 5;, f,and 5; denote

the coefficients of the constant, INGRF, InGRIN, and InGRFGRIN respectively. All variables are used
in natural logarithmic form.

The dependent variable, ESG-Based Sustainability Uncertainty Index, is denoted by ESGUI and is
taken from Ongan et al. (2025). This index ranges from the maximum value of 100 to the minimum
value of 0. Figure 1 illustrates the time series of ESGUI values for the G7 countries.

Figure 1: ESGUI for G7 countries
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The GRF and GRIN are independent variables which are taken from OECD Data. The study employs
the environment public RD&D budget (% of total energy public RD&D) as a proxy for GRF and the
patents on environment technologies (% of all technologies, 2021) as a proxy for GRIN. Based on
previous studies, to our knowledge, GRF and GRIN policies have a mitigating effect on ESG-related
uncertainty. The empirical literature does not contain studies that consider both variables
independently or in interaction with each other.

3. Methodology

3.1. Priori Tests

In panel data analysis, it is first necessary to conduct preliminary tests, such as cross-sectional
dependence (CSD) of variables and heterogeneity of slopes. After analysing the CSD of the model
and variables using CDLM1 (Breusch and Pagan, 1980), CDLM2, and Pesaran's CD tests (Pesaran,
2021), the slope heterogeneity test, proposed by Pesaran and Yamagata (2008), is applied. Then,
the investigation is conducted to determine whether the variables exhibit a unit root and a
cointegration relationship in the panel model. Finally, long-term coefficients are estimated. Firstly,
we investigate the CSD using the following test statistics proposed by Breusch and Pagan (1980) and
Pesaran (2021).

A 1
CD = TZN ! 5\/ L+1p12] CDLMl = ’N(N 1) N 1 5\/ l+1(Tpl] ) CDLMZ =
2 Z] l+1plj (3)

N(N 1)

where p;; displays the correlation between errors calculated from Eq. (1) and Eq. (2). The hypothesis
valid for all three tests above is as follows: H: there is no CSD and H;: there is CSD. Figure 2 illustrates
the sequence of methods employed in the empirical analyses conducted in this study.

Figure 2: The Empirical Strategy Steps

“Source: Prepared by the author”

Then, we use two Delta test statistics proposed by Pesaran and Yamagata (2008) to test the
homogeneity of the slope coefficient of the model are as follows:

B=vF (= ") (@)

where E(Z3) =k, var(Zz) =% and S is the changed statistics of Swamy (1970). The null

hypothesis argues for both tests above is as the slope coefficients are homogeneous.
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3.2. Panel Unit Root Test

The second step involves determining whether the variables contain a unit root. The unit root test
which belongs to Pesaran (2007) that could be used in the case of CSD. The cross-sectionally
augmented IPS (CIPS) test builds on the ADF unit root test and the model is specified as follows:
Ayie = a; + biYieq + €Y1 + diAY: + €t (6)

where, j, = N1 ¥¥ . y,, and Ay, = N~1 ¥V Ay,,. Panel-level inference is based on the cross-sectionally
augmented ADF (CADF) statistics computed for each cross-sectional unit and aggregated as follows:
CIPS(N,T) = N YN t,(N,T) (7)

Under the null hypothesis, the series is assumed to have a unit root.

3.3. Panel Cointegration Test

Empirical studies employ various cointegration methods to investigate long-term relationships
among variables. Two test statistics for the panel cointegration test called as Durbin Hausman (DH)
calculated by Westerlund (2008), which are DH, and DH, representing group and panel statistics,
respectively:

DHy =Y, Si(fi — ¢’ Slp 82, and  DH, =S,(¢— @) XL, X1,é2_,  (8) The null hypothesis of
the DH test is that there is no cointegration in the panel.

Among the second-generation tests that account for CSD, there are tests that avoid biased results
by taking structural breaks into consideration. Therefore, in this study, the cointegration test with
structural breaks proposed by Westerlund and Edgerton (WE) (2008) has been utilized to control
the three basic difficulties of panel data, namely CSD, autocorrelation, and structural breaks. The
following equation is the cointegration model, which is robust against serial correlation:

AS;, = constant + ¢;S;_, + Z7i1 ¢i;AS;—j + error (9)
where §L~t is the error term. The two-panel LM-based test statistics defined by WE (2008) are as follows:
LMy (i) = T, (:—) (10)
N (P
LM () = (50=) (11)

where, ¢; and &, are the least square estimator and the estimated standard errors, respectively. The
test examines the null hypothesis of no cointegration versus the alternative of cointegration. In the
remainder of the study, coefficients are estimated both at the panel model and country-specific
using the Augmented mean group (AMG) estimator (Eberhardt and Teal, 2010) and the regularized
common correlated effect (rCCE) estimator (Juodis, 2022) to ensure robustness.

4. Empirical Results

The CSD and slope homogeneity results are given in Table 1. According to the results, the null
hypothesis that there is no CSD is rejected. This means, CSD should be taken into account during the
analysis of both the panel model and the variables. Moreover, the obtained results using Pesaran
and Yamagata's (2008) homogeneity tests indicate heterogeneous slopes. In other words, country-
based analyses should be presented.
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Table 1: CSD and Slope Homogeneity Results

CSD
Variables cD CDyy1 CDjn
InESGUI 51.82299*(0.0002) 4.756090*(0.0000) 4.458214%*(0.0000)
InGRF 85.26985*(0.0000) 9.917053*(0.0000) -0.996308 (0.3191)
InGRIN 335.9456*(0.0000) 48.59717%*(0.0000) 18.29632*(0.0000)
InGRFGRIN 55.45822*(0.0001) 5.317019*(0.0000) -0.843827 (0.3988)
Slope Homogeneity Test Test Stat. p-value
InESGUI=f(InGRFE InGRIN) A 1.618*** 0.053

Bogs 1.799%* 0.036
InESGUI=f(InGRE InGRIN,InGRFGRIN) A 1.630%** 0.052

A 1.868** 0.031

Note: * p< 0.01 and ** p< 0.05.

The CIPS unit root test (Pesaran, 2007) considers CSD. As displayed in Table 2, the null hypothesis of
a unit root is not rejected at the level however it is rejected at the first differences. Namely, all
variables are non-stationary at the level and become stationary in their first differences, i.e., I(1).

Table 2: CIPS Unit Root Test Results

Variables Level (1(0)) First differences (1(1))
InESGUI -2.340 -3.636 *
InGRF -2.409 -3.268 *
InGRIN -2.628 -4.081 *
INGRFGRIN -1.874 -2.907**

Note: * and ** denote the rejection of the null hypothesis at 1% and 5%, respectively.

Based on the unit root test outcomes, the cointegration of the panel model is examined by utilizing
DH and WE (2008) cointegration tests. In both tests, the null hypothesis, which argued that there is
no cointegration, is rejected based on the probability values, and the existence of a long-term
relationship for the models is reported in Table 3.

Table 3: DH and WE (2008) Test Results

DH Tests Value p-value
Model 1 DH; 5.055* 0.000

DHp 13.202* 0.000
Model 2 DH; 12.941* 0.000

DHp 13.467* 0.000
WE (2008) LM, p-value LM, p-value
Model 1
Level-shift -1.772%* 0.038 -2.308** 0.011
Model 2
Level-shift -1.988** 0.023 -1.766** 0.039

Note: * p< 0.01 and ** p<0.05.

Whence, the effect of GRF and GRIN on reducing ESG-related uncertainty is estimated using the
AMG method. Similar estimations are also run considering the interaction between GRF and GRIN.
Table 4 indicates the estimation results.
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Table 4: AMG Long-Run Coefficient Estimation Results

Countries InGRF InGRIN INGRFGRIN
Model 1

Canada 0.6195334 0.3248848 -

France -0.0603174 -0.274947 -

Germany 2.261689*** 0.7767063 -

Italy -0.2440459 -0.1276684 -

Japan -0.0190376 -1.191868* -

UK -0.5997184*** 0.5833297* -

USA 0.3354398 0.0075817 -

Panel 0.327649 0.0140027 -

Model 2

Canada -22.53359*** -13.31023*** 9.206497***
France -2.87213 -1.305396 1.098743
Germany -6.397164 -3.005238 3.480557
Italy 11.05737*** 4.52977*** -4.807378***
Japan -1.1229 -1.086889** 0.4311398
UK 0.5205719 .8397223 -0.4270826
USA 12.35981* -3.552778* -5.396614*
Panel -1.284005 -2.413005 0.5122661

Note: * p< 0.01, ** p<0.05, and *** p<0.10.

Table 5: rCCE Long-run Coefficient Estimation Results

Countries InGRF InGRIN INGRFGRIN
Model 1

Canada 0.616108 0.4633154 -

France 0.0055386 -1.248232 -

Germany 2.466651*** 0.3320111 -

Italy -0.006815 -1.475516 -

Japan -0.1363406 -0.2245835 -

UK -0.8313099** -0.9032576 -

USA -0.229172 1.622805 -

Panel 0.2692372 -0.2047798 -

Model 2

Canada -35.31338** -18.96386** 14.35519%*
France -1.839073 -1.751458 0.7251706
Germany -5.583501 -3.166832 3.232134
Italy 10.53958*** 2.846989 -4.477694***
Japan 0.8900906 -0.2843333 -0.4131665
UK -1.28837 -1.158818 0.1886307
USA 11.54994* -2.911641*** -5.161761*
Panel -3.006388 -3.627136 1.206929

Note: * p< 0.01, ** p<0.05, and *** p<0.10.

The country-specific results consistently supported by the AMG and rCCE estimators displayed in
Table 4 and Table 5 reveal substantial heterogeneity across the G7 economies. Model 1 indicates
that the GRF alone increases ESGUI in Germany, while conversely, it reduces it in the UK. Model 2,
which includes interaction term, represents that increased GRF increases ESGUI in Italy and the USA,
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while the opposite occurs in Canada, where it reduces ESGUI. The fact that GRIN alone reduces
ESGUI in Canada and the USA demonstrates that technological outputs prove that countries'
environmental promises are not merely advertising. The effect of GRF reducing ESGUI by reinforcing
the information transparency created by GRIN is observed in Italy and the USA, while the opposite
is true in Canada. This indicates that the aforementioned estimations support each other. In the
following section, these findings are discussed in light of the existing literature, and policy
recommendations are presented to both policymakers and investors.

5. Discussion

The empirical literature on the impact of GRF and GRIN policies on ESGUI is not sufficiently
developed. Therefore, it is difficult to compare the findings of this study with previous research on
the effects of these variables. However, some findings reveal the direct effectiveness of GRF on
ESGUI and indirectly on the country's ESG score in terms of environment, social, and governance.
For instance, the literature confirms the role of GRF and GRIN in reducing ESGUI (Dou et al., 2025;
Akadiri and Ozkan, 2026; Khan et al. (2025)) and promoting country ESG scores (Zheng et al., 2025;
Niu (2024); Kwilinski et al. (2025)). However, unlike the previous literature, this study argues that
the interaction of these two variables, finance and innovation as tools, reduces ESGUI. Thus, it
addresses a significant research gap regarding whether GRF and GRIN policies, or a combination
thereof, are effective in reducing ESGUI.

An examination of the models reveals that GRF exerts varying effects across different countries. G7
countries exhibit a heterogeneous structure in terms of ESGUI. The effectiveness of GRF and GRIN
on ESGUI is influenced by differences in economic structure, policy responses, institutional
dynamics, energy dependence, conditions of the period, and political stability among countries. The
empirical findings indicate that, in Model 1, the Green Regulatory Framework (GRF) alone increases
ESGUI in Germany while decreasing it in the UK; in Model 2, it is shown to increase ESGUI in the US
and Italy. In the USA, although GRF instruments increased due to differences in interstate ESG
standards, the lack of a standard reporting at the federal level caused confusion among investors,
thus increasing uncertainty. The counterintuitive results in Germany and Italy can be attributed to
high-profile greenwashing cases in these countries. For instance, Eni, a major consumer of green
finance in Italy, is penalized by the Italian Competition Authority (AGCM, 2020) for greenwashing.
Likewise, an investigation in 2022 into DWS, an asset manager owned by Deutsche Bank, in Germany

" u

regarding the exaggeration of its funds' “greenness” has significantly amplified ESG-related
uncertainty. Conversely, GRF alone has reduced sustainability uncertainty in the UK and Canada.
GRIN, according to both model prediction results, has reduced uncertainty alone in Canada and the
USA. When considering the combined interaction of GRF and GRIN, which individually increased
ESGUI, it is found to reduce it in Italy and the USA. In Canada, the opposite is true, with increased
ESGUI. In Italy and the USA, the combination of GRF and GRIN, as expected, has reduced ESGUI by
decreasing market volatility related to ESG and contributed to sustainability. According to this
effect, GRF accelerates GRIN, directing funds towards clean energy investments. This, in turn, plays
an effective role in increasing stability by limiting uncertainties related to future market regulations.
Therefore, GRF and GRIN tools should be considered as a combined policy approach to mitigate
ESGUI.

The results obtained for Italy and the USA display that the financial system is more effective in

channelling green funds into sustainable environmental, technological, and energy investments.
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GRF and GRIN practices have provided a stable environment in conjunction with strong ESG policies
in areas such as energy transition, investor confidence, green investment policies, institutional
quality, and employment opportunities. This result is consistent with the studies of Dou et al. (2025),
Akadiri and Ozkan (2026), and Khan et al. (2025) on the mitigating effect of GRF and GRIN on ESGUI.
GRF and GRIN play complementary roles in reducing ESG-related uncertainties in the sustainable
development process. GRF accelerates the low-carbon transition by shifting investments from
carbon-intensive sectors to clean technologies and reduces market concerns about policy risks
(Meng et al., 2025; Lau et al., 2025). Furthermore, clear GRF taxonomies and reporting standards
reduce uncertainty by creating clear transition paths for companies (Cojoianu et al., 2025).
Mechanisms such as climate stress tests and environmental disclosure obligations provide
protection against sustainability-related financial risks by addressing stranded asset risks proactively
(Jiang and Ma, 2025). On the other hand, GRIN, along with regulatory frameworks and technological
advancements, facilitates the monitoring and evaluation of sustainability performance through
energy-efficient technologies, low-carbon data center infrastructures, and advanced data analytics.
With the mutually reinforcing relationship between GRF and GRIN, GRF supports research and
development activities by providing stable funding for innovation and creates new application areas
in sustainable sectors. GRIN, using tools such as artificial intelligence, advanced data analytics, and
machine learning algorithms, improves the risk assessment of green assets, enabling more effective
selection of sustainable projects and supporting the development of GRF markets by reducing
transaction costs (Dou et al., 2025; Lee et al., 2025).

In the case of Canada, however, a contradictory effect is observed, as the interaction between GRF
and GRIN exacerbates ESGUI. This result indicates that high sensitivity to GRF and GRIN do not
always go hand in hand with ESG. Excessive regulation could weaken the governance score by
increasing bureaucracy. The cost of compliance with ESG criteria and strict regulations could divert
funds away from social projects and innovation, increasing national ESG-related uncertainty. GRIN
is a high-cost and long-term investment process. Fluctuations and declines in national ESG
performance can occur due to misallocation of resources, greenwashing risks, or high financial costs
suppressing other ESG components. This is particularly evident during periods of financial crisis or
in economies with structural fragility. At this point, it should be questioned whether green financial
instruments are sufficient to redirect more funds to sustainable investments. For Canada, the
implementation of transparent and trust-based GRF policies is important for investor confidence
and financial stability. These results highlight country-specific differences in the GRF-GRIN-ESGUI
relationship and emphasize the need for balanced environmental and financial policies. The
literature discusses how "greenwashing" involves companies manipulating their sustainability
claims to misdirect GRF resources, hindering genuine environmental transformation and
undermining trust in ESG systems (Xie, 2024; Hu et al., 2025; Wang et al., 2025). Additionally, strict
green credit policies push polluting firms out of the system, hindering their capacity to transform
into sustainable structures and engage in GRIN. These firms, with limited access to finance, become
unable to undertake the environmentally friendly innovations that would transform them (Liao and
Zhou, 2024).

When the GRF and GRIN variables examined in this study are considered as a whole, the
multidimensional structural challenges faced by G7 countries in sustainability uncertainty processes

become more apparent. Recent geopolitical tensions, post-pandemic effects, global financial crises,
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and the energy crisis have deepened sustainability uncertainties and revealed the structural
vulnerabilities of country ESG scores. Although many G7 countries have set serious targets for
renewable energy and carbon neutrality, robust financial support is crucial for achieving these goals.
Combined with weak innovation, this situation makes national economies more vulnerable to
sustainability uncertainties.

6. Conclusion and policy recommendations

This study utilizes the cointegration approaches of DH and WE (2008) to analyse the role of GRF and
GRIN, separately and in combination, on ESGUI in G7 countries during the period 2002-2021. The
study aims to determine whether GRF and GRIN policies are more effective independently or
interactively. Empirical findings represent that these tools, individually and together, yield
statistically significant and consistent results in reducing ESGUI, and that the effect on ESGUI varies
by country. In the model including GRF and GRIN, this policy combination demonstrates the
importance of designing GRF and GRIN policies as holistic tools. This is a strong finding, as robustness
tests also indicate that the effect is significant. For both models, GRF alone is found to have a
reducing effect on sustainability uncertainty in the UK and Canada, while it increased uncertainty in
Germany, Italy, and the USA. Meanwhile, according to the estimation results for the Model 2,
GRIN—when considered independently—reduces uncertainty in Canada and the United States.
Considering the interaction between GRF and GRIN, it is observed that the combination reduces
ESGUI in Italy and the USA, while it increases uncertainty in Canada. This study displays that,
alongside individual policy tools, a GRF-GRIN focused approach is also effective in reducing ESGUI.
In light of the results obtained, some policy recommendations could be offered to policymakers and
investors to encourage participation. First, robust regulatory frameworks should be established to
facilitate the accessibility of GRF and the integration of sustainability practices. Policy tools such as
GRF incentives and risk mitigation mechanisms could enhance the positive impact of GRF
instruments on stability. G7 countries should evaluate and monitor the outcomes of these funds in
terms of ESG dimensions by creating effective GRF and GRIN policies. For this purpose, training and
early warning systems should be activated, and incentives should be planned correctly.
Comprehensive and comparable data infrastructures need to be established to effectively monitor
country ESG and uncertainty scores. Pilot projects should be encouraged in areas such as renewable
energy and smart grid management to harness the environmental potential of GRIN. Technologies
such as artificial intelligence and big data should be utilized in GRF project management.
Furthermore, to enhance the effectiveness of GRF instruments and innovation in reducing
uncertainty, regional and sectoral strategies and technology transfer mechanisms should be
prioritized. Financial instruments designed specifically according to technological capacity and
emission intensity criteria have the potential to both reduce eco-innovation costs and prevent
resource waste. Policymakers should expand access to instruments such as green bonds and
transition financing to accelerate the transformation of high-emission sectors. However, restrictions
on access to these instruments could expose companies to the risk of "greenwashing". Transparency
in this process should be ensured through internationally standardized ESG reporting regimes.
Moreover, inequalities in the distribution of financial incentives can lead to social unrest and deepen
ESG-related uncertainty. In this context, it is crucial for governments to align their financial support
and penalty systems with social justice principles. It is critical that global actors, such as the G7

countries, support ESG goals such as emission reduction through regional agreements and collective
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strategies. In this process, each country should develop policies according to its own conditions and
development priorities. Taking into account the effects of current global uncertainties (COVID-19,
geopolitical risks, climate change risks, etc.), future GRF and GRIN policies should be more flexible,
resilient, and stable.

This study contributes to the literature examining the role of GRF and GRIN tools in reducing ESGUI
in three ways. First, it presents a methodologically robust and versatile empirical framework using
AMG and rCCE estimators with a panel dataset from G7 countries for the period 2002-2021. Second,
the validation of the impact of GRF and GRIN in reducing ESGUI in both models, specifically for some
countries, demonstrates that national GRF and GRIN goals should be addressed concurrently with
ESGUI in line with sustainable development strategies. The results reveal the holistic nature of
finance and innovation policies, showing that GRF and GRIN are effective both individually and
interactively in reducing ESGUI. In light of these contributions, the study not only presents empirical
findings on the effectiveness of finance and innovation tools but also reinforces the importance of
a holistic perspective on policy design in the literature.

While the findings of this study are based on empirical analyses, they have some limitations. First,
the panel dataset used consists of annual macroeconomic indicators at the country level and does
not reflect company-level behaviour or sectoral ESGUI. Second, GRF and ESGUI are represented by
a single proxy. Future studies could examine the impact of various GRF instruments, such as green
bonds, green funds, or insurance, on the ESGUI components separately. Third, the study sample is
limited to the G7 group of high-income developed economies. To provide a more comprehensive
view, the scope of the study could be expanded with a comparative analysis considering G7
economies, emerging markets, and OECD members, thus capturing cross-country differences in
institutional frameworks. Future studies using more detailed datasets and alternative
methodological approaches will increase both the depth and applicability of the current analyses.
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Giris

Geleneksel talep teorisine gore talep, bir ihtiyacin satin alma giicliyle desteklenen satin alma istegine
déniismesini ifade etmektedir (Unsal, 2014). Talebe konu olan mallar dayaniksiz tiiketim mallarindan
dayanikl tiiketim mallarina kadar genis bir cesitlilik gostermekle birlikte, konut sahip oldugu
ekonomik ve islevsel 6zellikler bakimindan bu mallar icerisinde ayri bir konuma sahiptir. Barinma,
bireylerin yasamlarini giivenli ve saglkli kosullarda siirdirebilmeleri i¢in karsilanmasi gereken temel
ihtiyaglardan biridir. Bu nedenle yeterli ve erisilebilir konuta ulagsma, uluslararasi belgelerde temel
bir hak olarak kabul edilmektedir (Thiele, 2002). Konut, hanehalklarinin temel barinma ihtiyacini
karsilayan, yiiksek satin alma maliyeti ve uzun kullanim émri nedeniyle hanehalki biitcesi (izerinde
onemli bir agirhgr olan bir tiketim mali olmasinin yani sira 6nemli bir yatirrm aracidir. Yatirm
amaciyla edinilen konutlar kira geliri saglayabilmekte veya sermaye kazanci elde etmek Uzere
satilabilmektedir. Bu nedenle konutlar, hem yatirim talebine hem de tiiketim talebine konu olabilen
ozel bir varhk sinifi niteligi tagimaktadir (Tsai, 2012). Bu yoniyle konut talebi, hanehalkinin gelir
duzeyi ve demografik yapisinin yani sira konut fiyatlari, kredi/finansman kosullari, gelecege yonelik
ekonomik beklentiler ve cografi kosullar gibi cok sayida farkli faktor tarafindan sekillenmektedir.
Mikroekonomik acidan konut talebi, hanehalkinin sinirli biitce olanaklari altinda faydasini maksimize
etmeye yonelik tercihinin bir sonucu olarak ele alinmaktadir (Singh, 2019). Tuketici teorisi
cercevesinde hanehalki, bitge kisiti altinda konut tiiketimi ile diger mal ve hizmetlerin tiketimi
arasinda tercih yapmak durumundadir. Konut talebinin 6lglilmesine yonelik arastirmalar, agirlikli
olarak hanehalklarinin gelir diizeyi, ekonomik durumu ve sosyoekonomik 06zellikleri Uzerinde
yogunlasmistir (Gelfand, 1966). Konutun farkh unsurlari bir arada barindiran heterojen bir mal
olmasi, hanehalklarinin konut tercihlerinin cesitli ekonomik ve demografik faktorlerin etkisi altinda
sekillenmesine neden olmaktadir. Konut fiyatlari (Paldam, 1970; Durkaya, 2002; Oztiirk ve Fitoz,
2009; Lebe ve Akbas, 2014; Bakirci ve Akgemci, 2023; Sanli ve Peker, 2023; Tepecik, 2023; Kapusuz
ve Tanrivermis, 2024; Kapkara Kaya, 2026), nifus (Martin, 1966; Kapusuz ve Tanrivermis, 2024),
hanehalki biyiikliigi (Martin, 1966) ve medeni durum (Oztiirk ve Fitéz, 2009; Arvas vd., 2020), gelir
dizeyi (Gelfand, 1970; Paldam, 1970; Leeuw, 1971; Arvas vd., 2020; Sanl ve Peker, 2023; Tepecik,
2023; Kapusuz ve Tanrivermis, 2024), kredi ve finansman kosullari (Gelfand, 1966; Gelfand, 1970;
Oztiirk ve Fitdz, 2009; Lebe ve Akbas, 2014; Celik ve Kiral, 2018; Kilci, 2019; Bakirci ve Akgemci, 2023;
Sanli ve Peker, 2023; Kapusuz ve Tanrivermis, 2024; Kapkara Kaya, 2026) ve gelecege iliskin
beklentiler (Lebe ve Akbas, 2014; Bakirci ve Akgemci, 2023), konut talebinin baslica belirleyicileri
arasinda yer almaktadir.

Konut talebini sekillendiren ekonomik ve demografik faktorlerin yani sira dogal afetler de
hanehalklarinin konut tercihlerini etkileyebilmektedir. Ozellikle depremler, yol actiklari fiziksel yikim
ve risk algisindaki degisimler nedeniyle konut talebi kararlarinda belirleyici olabilmektedir (Willis ve
Asgary, 1997). Afet sonrasinda ortaya ¢ikan korku, kaygi ve glivensizlik ortami, bireylerin konut satin
alma kararlarinda fiyat ve finansman kosullarinin yani sira yapinin depreme dayanikhligi, kullanilan
malzemenin kalitesi ve fay hattina veya riskli bolgelere olan mesafe gibi fiyat disi glivenlik faktorlerini
de 6n plana gikarabilmektedir (Singh, 2019; Paudel, 2025). Tiketici davranisi agisindan bireyler, riskli
alanlardan uzaklasarak veya miihendislik standartlarina uygun daha direngli yapilara yonelerek bir
tlr 6z-sigortalama mekanizmasi gelistirebilmekte ve risk algisinin yiksek oldugu bolgelerde konut
satin alma kararlarini erteleme egilimi gosterebilmektedir (Willis ve Asgary, 1997). Nitekim afet
sonrasi donemde tiketicilerin yiksek fiyatlara karsi duyarlihgi degisebilmekte, mevcut yapi stokuna
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duyulan gilivenin asinmasi ise riskli bolgelerdeki konut degerleri ve talep Gizerinde olumsuz etkiler
olusturabilmektedir. Buna karsilik glivenli kabul edilen bélge ve konut tiplerine dogru mekansal talep
kaymalarinin ortaya ¢ikabildigi gorilmektedir (Singh, 2019; Paudel, 2025).

Tarkiye’nin yiksek deprem riski, gayrimenkul sektoriinii sismik faaliyetlerin olasi etkilerine acik hale
getirmektedir (Alam ve Ali, 2023). Dogal afetler, fiziksel sermaye stokunda kayiplara yol acarak
ekonomik faaliyetleri olumsuz etkileyebilmektedir (Dirrii, 2025). Konut piyasasi agisindan ise
depremler, mevcut konut stokunda meydana getirdikleri fiziksel kayiplarin yani sira piyasanin arz ve
talep kosullarini da degistirebilmektedir. Kapkara Kaya (2026), 6 Subat 2023 depremlerinin
Kahramanmaras'ta konut talebi Gzerindeki etkisini incelemistir. Yazar, deprem sonrasinda konut
talebinde azalma meydana geldigini belirlemistir. Kayrici ve Akglindiiz (2026) ise 2023 depremleri
sonrasinda ortaya cikan niifus hareketlerinin depremden dogrudan etkilenmeyen illerin konut
piyasalarinda énemli bir talep soku olusturdugunu ortaya koymustur. Bu gergevede, Subat 2023
depremlerinin galisma kapsamindaki illerde konut stoku tzerinde meydana getirdigi hasarin ortaya
konulmasi, s6z konusu sokun konut piyasasi agisindan biyikliginin degerlendirilmesi bakimindan
onem tasimaktadir. Depremden etkilenen illerde gerceklestirilen hasar tespit c¢alismalarinin
sonuclari Tablo 1’de sunulmaktadir.

Tablo 1: Subat 2023 Depremlerinden Etkilenen illerde Yapi Hasar Durumu

il Toplam Acil + Agir + Yikik Konut Orta Hasarli Konut Az Hasarli Konut Sayisi
Sayisi Sayisi
Adana 2.952 11.768 71.072
Adiyaman 56.256 18.715 72.729
Diyarbakir 8.602 11.209 113.223
Elazig 10.156 15.220 31.151
Gaziantep 29.155 20.251 236.497
Kahramanmaras 99.326 17.887 161.137
Malatya 71.519 12.801 107.765
Hatay 215.255 25.957 189.317
Kilis 2.514 1.303 27.969
Osmaniye 16.111 4.122 69.466
Sanlurfa 6.163 6.041 199.401
Bolge toplami 518.009 131.577 1.279.727

Kaynak: T.C. Cumhurbaskanligi Strateji ve Butge Baskanhgi https://www.sbb.gov.tr/wp-content/uploads/2023/03/2023-
Kahramanmaras-ve-Hatay-Depremleri-Raporu.pdf

T.C. Cumhurbaskanligi Strateji ve Biitge Baskanligi (CSIDB)'nin hasar tespit calismalarina gore,
deprem bodlgesinde 518.009 konutun yikik, agir hasarli veya acil yikilacak durumda oldugu
belirlenmistir. Ayrica 131.577 konut orta hasarli, 1.279.727 konut ise az hasarli olarak
siniflandiriimistir. Depremler sonucunda yaklasik 2,3 milyon kisinin barinma sorunu yasadigi
belirtilirken, konutlarda meydana gelen toplam hasarin 1.031,9 milyar TL (54,7 milyar dolar)
diizeyinde oldugu hesaplanmistir (CSiDB, 2023). Tablo 1, konut hasarinin iller arasinda énemli dlgtide
farklilastigini gostermektedir. Yikik, agir hasarli veya acil yikilacak konut sayisi 215.255 ile en yiiksek
Hatay’da gerceklesmistir. Hatay’i Kahramanmaras (99.326), Malatya (71.519) ve Adiyaman (56.256)
izlemektedir. Bu dort il, s6z konusu kategorideki toplam hasarli konutlarin yaklasik %85’ini
olusturmaktadir. Orta hasarli konut sayisinda Hatay, az hasarli konut sayisinda ise Gaziantep ilk sirada
yer almaktadir. Tum hasar kategorileri birlikte degerlendirildiginde de en yiiksek hasar Hatay’da, en
distk hasar ise Kilis'te gorilmektedir.
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Bu calismanin amaci, 6 Subat 2023 depremlerinden etkilenen 11 ilde konut talebinin ekonomik ve
demografik belirleyicilerini incelemek ve deprem déneminde konut satislarinda meydana gelen
degisimi ortaya koymaktir. Bu dogrultuda, 2013—-2024 dénemine ait yillik veriler kullanilarak konut
fiyati, kisi basina diigsen gelir, niifus ve konut kredisi faiz oraninin konut talebi tzerindeki etkileri
arastirilmaktadir. Calismada, konut talebinin geleneksel belirleyicilerinin beklenen etkileri gosterip
gostermedigi ve deprem yili ile izleyen yilda konut satislarinin nasil degistigi sorularina yanit
aranmaktadir. Mikroiktisadi talep teorisi gergcevesinde konut fiyati ve konut kredisi faiz oraninin konut
talebini negatif, gelir ve nifusun ise pozitif yonde etkileyecegi 6ngoriilmektedir. Ayrica deprem
doneminde konut satislarinin azalacagi hipotezi sinanmaktadir. Calismanin literatlre katkisi, konut
talebinin geleneksel belirleyicileri ile deprem dénemindeki degisimleri il diizeyinde birlikte
incelemesi ve 2023 ile 2024 yillarindaki farkhlasmayi ortaya koymasidir. Bu kapsamda, giris
bolimina izleyen ikinci bélimde ilgili literatiir degerlendirilmekte, Gglinci bélimde veri seti ve
ekonometrik yontem agiklanmakta, dérdinci bolimde ampirik bulgular sunulmakta ve son
bélimde arastirma sonuglari tartigilmaktadir.

1. Veri ve Model
Calismada, 2023 yilinin Subat ayinda meydana gelen Kahramanmaras merkezli depremlerden
etkilenen Adana, Adiyaman, Diyarbakir, Elazig, Gaziantep, Hatay, Kahramanmaras, Kilis, Malatya,
Osmaniye ve Sanliurfa olmak Uzere 11 ile ait 2013-2024 dénemini kapsayan yillik panel veriler
kullanilmistir. Veriler, Tirkiye Cumhuriyet Merkez Bankasi Elektronik Veri Dagitim Sistemi (EVDS) ve
Turkiye istatistik Kurumu (TUIK) tarafindan yayimlanan resmi istatistiklerden elde edilmistir.
Konut talebinin belirleyicilerini ve 6 Subat 2023 Kahramanmaras merkezli depremlerin konut talebi
Uzerindeki etkisini incelemek amaciyla olusturulan temel model asagidaki gibidir:
log(KSit)=ai+B1log(Nit)+B21og(Git)+Bzlog(KFit)+Ba(FOit)+BsDUM2023i+BsDUM2024i+ic (1)
1 numarali modelde (KS), konut talebini temsilen kullanilan konut satis sayisini; (N), niifusu; (G), kisi
basina disen geliri; (KF), konut fiyatlarini; (FO), konut kredisi faiz oranini ifade etmektedir. Depremin
konut talebi Uzerindeki etkisini belirlemek amaciyla modele ayrica deprem kukla degiskenleri
(DUM2023 ve DUM2024) dahil edilmistir. Strekli degiskenlerden konut kredisi faiz orani diizey
degerinde modele dahil edilirken, konut satis sayisi, nifus, kisi basina gelir ve konut fiyati dogal
logaritmalari alinarak modele dahil edilmistir.
Deprem kukla degiskenlerinden DUM2023, 2023 yilinda 1 diger yillarda 0; DUM2024 kukla degiskeni
2024 yiliicin 1, diger yillar icin 0 degerini almaktadir. Bu degiskenler araciligiyla, depremin meydana
geldigi donem ile depremi izleyen ilk yilda konut talebinde ortaya g¢ikan degisimin belirlenmesi
amaglanmaktadir. Modelde, ai illere 6zgli gozlenemeyen ve zaman igerisinde degismeyen etkileri;
B1, nifusun konut talebi tizerindeki etkisini ve ayni zamanda konut talebinin niifus esnekligini; B2, kisi
basina diisen gelirin konut talebi tGzerindeki etkisini ve ayni zamanda konut talebinin gelir esnekligini;
Bs konut fiyatlarinin konut talebi tizerindeki etkisini ve ayni zamanda konut talebinin fiyat esnekligini;
B4 konut kredisi faiz oraninin konut talebi tizerindeki etkisini; Bs ve Bs deprem doneminin konut talebi
uzerindeki etkisini ve €;; ise hata terimini temsil etmektedir. Alt indislerde yer alan i il birimini, t ise
zaman boyutunu ifade etmektedir. Bu model gergevesinde gergeklestirilen ekonometrik analizlere
iliskin yontem ve tahmin sonuclari takip eden boliimde sunulmaktadir.
2. Yontem ve Bulgular
Calismada, 6 Subat 2023 Kahramanmaras merkezli depremlerden etkilenen 11 ilde konut talebinin
belirleyicileri ile deprem ddneminin konut talebi Uzerindeki etkisi incelenmistir. Bu kapsamda,
¢alismada kullanilan degiskenlere iliskin tanimlayici istatistikler Tablo 2’de sunulmustur. Tablo 2'de
degiskenlerin ortalama, standart sapma, minimum ve maksimum degerlerine yer verilerek veri
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setinin genel &zellikleri ortaya konulmustur. izleyen asamada, panel veri setinin ozellikleri ve
degiskenler arasindaki iliskiler dikkate alinarak uygun ekonometrik yontem belirlenmis ve
olusturulan model tahmin edilmistir. Elde edilen ekonometrik bulgular, konut talebinin belirleyicileri
ve deprem déneminin konut talebi lizerindeki etkisi cercevesinde degerlendirilmistir.

Tablo 2: Tanimlayici istatistikler

Degisken Gozlem Ortalama Standart Sapma Minimum Maksimum
LOGKS 132 4.112242 0.321095 3.274850 4.635675
LOGN 132 5.980274 0.347851 5.109194 6.358027
LOGG 132 1.545039 0.445600 0.957655 2.563339
LOGKF 131 4.956148 2.186403 2.891119 9.796682
FO 132 18.165830 9.053164 9.690000 42.790000
DUM 132 0.166667 0.374098 0 1

Tablo 2'de calismada kullanilan degiskenlere iliskin tanimlayici istatistikler sunulmaktadir.
Degiskenlerin blyuk bolimi 132 gézlemden olusurken, konut fiyati degiskeninde bir eksik gozlem
bulunmaktadir. Logaritmik degiskenler arasinda en ylksek degiskenlik konut fiyatlarinda, en disik
degiskenlik ise konut satislarinda goriilmektedir. Konut kredisi faiz orani incelenen donemde %9,69
ile %42,79 arasinda degisirken, ortalama %18,17 olarak gerceklesmistir.

Calismada, 11 ili ve 2013-2024 dénemini kapsayan yillik veriler kullaniimistir. Veri setinin yatay kesit
ve zaman boyutunu birlikte icermesi nedeniyle analizlerde panel veri yonteminden yararlaniimistir.
Panel veri, birimler arasindaki heterojenligin dikkate alinmasina olanak tanirken daha fazla bilgi ve
degiskenlik saglamasi, serbestlik derecesini artirmasi ve daha etkin tahminlere imkdn vermesi
bakimindan 6énemli avantajlar sunmaktadir. Ayrica ayni birimlerin zaman icerisindeki degisiminin
izlenebilmesi, ekonomik iliskilerin dinamik yapisinin incelenmesine katki saglamaktadir (Baltagi,
2005).

Model 1’'in tahmininde sabit etkiler (FE) ve rassal etkiler (RE) yaklasimlarindan hangisinin uygun
oldugunun belirlenmesi amaciyla Hausman testi uygulanmistir. Hausman testi, birim etkiler ile
aciklayici degiskenler arasindaki iliskiyi dikkate alarak iki tahminci arasinda secim yapilmasina olanak
saglamaktadir. Testin temel hipotezi rassal etkiler tahmincisinin tutarli ve etkin oldugunu, alternatif
hipotez ise sabit etkiler tahmincisinin tercih edilmesi gerektigini ifade etmektedir. Bu dogrultuda,
model igin uygun tahmin yaklasiminin belirlenmesine yénelik Hausman testi sonuglari Tablo 3’te
sunulmaktadir.

Tablo 3: Hausman Test Sonuglari

Hausman Test istatistigi Karar
67.14 (0.000)* FE modeli uygundur.
Not: * simgesi %1 anlamhlik diizeyinde hipotezlerin reddedildigi anlami tasimaktadir.

Tablo 3’te sunulan Hausman testi sonuclarina gore, rassal etkiler modelinin uygun oldugunu ifade
eden temel hipotez reddedilmistir. Bu dogrultuda, analizlerde sabit etkiler modelinin kullaniimasina
karar verilmistir. Bununla birlikte, sabit etkiler tahminlerinin glivenilirligini etkileyebilecek degisen
varyans, otokorelasyon ve yatay kesit bagimliligi sorunlarinin varhgi ayrica sinanmistir. Sabit etkiler
modeli tahmin sonuglari Tablo 4’te, s6z konusu sorunlarin varligini belirlemeye yonelik test sonuglari
ise Tablo 5’'te sunulmaktadir.
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Tablo 4: Sabit Etkiler Model Tahmin Sonuclari

Degisken Katsayi Standart hata t-istatistigi Olasilik
LOGN 3.7829 0.3676 10.29 0.000*
LOGG 0.1192 0.0386 3.09 0.003*
LOGKF -0.0567 0.0168 -3.36 0.001*
FO 0.0002 0.0021 0.13 0.895
DUM2023 -0.1422 0.0308 -4.62 0.000*
DUM2024 -0.0974 0.0512 -1.90 0.060**
Sabit -18.4183 2.1664 -8.50 0.000*
F -istatistik 48.21

F -Olasilik 0.000

Not: * ve ** sirasiyla %1 ve %10 diizeyinde istatistiksel anlamliligi géstermektedir.
Tablo 4’te modelin genel olarak istatistiksel agcidan anlamli oldugu gorilmektedir.

Tablo 5: Varsayimlarin Sinanmasina lliskin Test Sonuglari

Test Ad istatistik
Otokorelasyon Modifiye Edilmis Bhargava et al. Durbin-Watson 0.6883
Baltagi-Wu LBI 0.9833
Degisen Varyans Modifiye Edilmis Wald Test 761.70 (0.000)*
Birimler Arasi Korelasyon Pesaran CD testi 1.573 (0.115)

Not: * simgesi %1 diizeyinde istatistiksel anlamlilhgi gostermektedir.

Tablo 5’te sunulan sabit etkiler tahminine iliskin varsayim testleri, modelde otokorelasyon ve degisen
varyans sorunlarinin bulundugunu, buna karsilik birimler arasi korelasyonun bulunmadigini
gostermektedir. Bu dogrultuda, sabit etkiler modeli Driscoll-Kraay direncli standart hatalari
kullanilarak tahmin edilmistir. Driscoll-Kraay yontemi, degisen varyans, otokorelasyon ve birimler
arasi korelasyonun varliginda direncli standart hatalarin elde edilmesine olanak saglamaktadir
(Driscoll ve Kraay, 1998; Yerdelen Tatoglu, 2013). Driscoll-Kraay direncli standart hatalariyla elde
edilen sabit etkiler tahmin sonuglari Tablo 6’da sunulmaktadir.

Tablo 6: Driscoll-Kraay Tahmin Sonuclari

Degisken Katsayi Standart hata t-istatistigi Olasilik
LOGN 3.7829 0.2748 13.76 0.000*
LOGG 0.1192 0.0383 3.11 0.011**
LOGKF -0.0567 0.0178 -3.18 0.010**
FO 0.0002 0.0020 0.14 0.891
DUM2023 -0.1422 0.0255 -5.57 0.000*
DUM2024 -0.0974 0.0523 -1.86 0.092***
Sabit -18.4183 1.6375 -11.25 0.000*
F -istatistik 679.81
F -Olasihk 0.000
R? 0.7173
Gecikme uzunlugu 1

Not: *, ** ve *** sirasiyla %1, %5 ve %10 diizeyinde istatistiksel anlamhligi ifade etmektedir.

Tablo 6’da Driscoll-Kraay direncli standart hatalari kullanilarak elde edilen sabit etkiler modeli tahmin
sonuglari sunulmaktadir. Tahmin sonuglarina goére, kisi basina disen gelir katsayisi pozitif ve
istatistiksel olarak anlamlidir. Buna gore, kisi basina diisen gelirdeki %1’lik artis konut satislarinda
yaklasik %0,12’lik artigla iliskilidir. Konut fiyatlarinin katsayisi ise negatif ve istatistiksel olarak
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anlamlidir. Konut fiyatlarindaki %1’lik artisin konut satislarini yaklasik %0,057 azalttig1 belirlenmistir.
Her iki katsayinin mutlak degerinin birden kulglk olmasi, konut talebinin gelir ve fiyat agisindan
inelastik oldugunu géstermektedir. Bagka bir ifadeyle, gelir ve fiyatlarda meydana gelen degisimlere
konut talebinin verdigi tepki sinirli kalmaktadir. Bu distk duyarhlik, konutun temel barinma ihtiyacini
karsilayan bir mal olmasiyla iliskilendirilebilir. Diger degiskenler sabitken, niifusun konut talebi
Uzerindeki etkisi pozitif ve istatistiksel olarak anlamhdir. Nufustaki %1’lik artis, konut satislarini
yaklasik %3,78 artirmaktadir. Bu sonug, incelenen illerde konut talebinin niifus degisimlerine karsi
oldukga duyarli oldugunu gostermektedir. Deprem donemini temsil eden kukla degiskenler
incelendiginde ise DUM2023 ve DUM2024 katsayilarinin negatif oldugu gorilmektedir. Bu bulgular
birlikte degerlendirildiginde, nifus artisinin konut talebini artirici etkisine karsilik, deprem
déneminin konut satislar tizerinde azaltici bir etki olusturdugu goriilmektedir. Konut finansmanini
temsilen modele eklenen konut kredisi faiz oraninin katsayisi pozitif olmakla birlikte istatistiksel
olarak anlamli degildir. Dolayisiyla incelenen dénem ve iller agisindan konut kredisi faiz oraninin
konut talebi Uzerinde istatistiksel olarak anlamli bir etkisinin bulunduguna iliskin kanit elde
edilememistir.
3. Sonug ve Tartisma
Konut piyasasinin kendine 6zgii yapisi ve konut arzinin kisa dénemde sinirli 6lgtide uyarlanabilmesi,
arz ve talep arasindaki dengenin saglanmasini giiglestirmektedir. Ozellikle deprem gibi biiyiik afetler,
mevcut konut stokunda kayiplara yol agarak piyasa dengesini dnemli élglide degistirebilmektedir. Bu
nedenle, afetlerden etkilenen boélgelerde konut talebinin belirleyicilerinin ve afet doneminde talepte
meydana gelen degisimin incelenmesi 6nem tasimaktadir.
Bu calismada, 6 Subat 2023 depremlerinden etkilenen 11 ilde konut talebinin belirleyicileri 2013—
2024 dénemi igin incelenmistir. Bulgular, kisi basina gelirin konut talebini artirirken konut fiyatlarinin
talebi azalttigini géstermektedir. Gelir ve fiyat esnekliklerinin mutlak deger olarak birden kuglk
olmasi, konut talebinin her iki degiskene karsi da inelastik oldugunu ortaya koymaktadir. Bu sonuglar,
gelirin konut talebini pozitif etkiledigini belirten Oztiirk ve Fitdz (2009), Lebe ve Akbas (2014), Solak
ve Kabadayi (2016), Celik ve Kiral (2018), Arvas vd. (2020), Cinar (2022), Tepecik (2023), Kapusuz ve
Tanrivermis (2024) ve Kapkara Kaya ve Gozen (2025) bulgularinin yani sira, konut fiyat artislarinin
talebi dlistrdGglini belirten Durkaya ve Yamak (2004), Lebe ve Akbas (2014), Celik ve Kiral (2018),
Cinar (2022), Kapusuz ve Tanrivermis (2024) ve Tepecik (2023) sonuglariyla ortlismektedir. Buna
karsiik, nifusun konut talebi Uzerindeki gilcli pozitif etkisi, incelenen illerde demografik
degisimlerin konut piyasasi agisindan dnemini gostermektedir. NUfusun konut talebi lizerinde pozitif
etki yaptigl sonucuna ulasan Kapusuz ve Tanrivermis (2024) galismalariyla paralellik gostermektedir.
Konut kredisi faiz oraninin etkisi ise istatistiksel olarak anlamli bulunmamistir. Bu bulgu, konut faiz
oranlarinin konut talebi tzerindeki etkisinin sinirl oldugunu ortaya koyan Painter ve Redfearn (2002)
ve Ceritoglu (2017) bulgulariyla ortlismektedir. Calismanin temel bulgularindan bir digeri deprem
donemine iliskin kukla degiskenlerden elde edilmistir. Depremin gerceklestigi 2023 yilini temsil eden
DUM?2023 degiskeninin katsayisi negatif ve istatistiksel olarak anlamli bulunmustur. Diger
degiskenler sabitken, 2023 yilinda konut satislarinin deprem 6ncesi déneme goére yaklasik %13,3
daha disik oldugu belirlenmistir. Deprem sonrasiilk yili temsil eden DUM2024 degiskeninin katsayisi
da negatif olup, konut satislarinin yaklasik %9,3 daha diisik oldugunu goéstermektedir. Bu bulgular,
deprem sonrasinda artan barinma ihtiyacinin konut satislarina ayni yonde yansimadigini ortaya
koymaktadir. Elde edilen bu sonug, Kapkara Kaya (2026) ve depremlerin gayrimenkul altyapisina
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zarar vererek sektorel faaliyetleri aksattigini ve gayrimenkul sektoriinde talep yonli olumsuz etkiler
olusturdugunu belirten Alam ve Ali (2023) bulgulariyla ortiismektedir. Deprem nedeniyle konut
stokunda meydana gelen kayiplar ve piyasa kosullarindaki bozulmalar, artan barinma ihtiyacina
ragmen konut satislarini sinirlandirmis olabilir.

Elde edilen bulgular, afet sonrasi konut politikalarinda konut stokunun yeniden olusturulmasi kadar
hanehalklarinin konuta erisiminin de 6nem tasidigina isaret etmektedir. Konut fiyatlari ve gelir
dizeyinin konut satislari Uzerindeki etkileri, yeniden inga surecinde Ozellikle ekonomik agidan
dezavantajli hanelerin konuta erisimini destekleyen uygulamalarin degerlendirilmesini gerekli
kilmaktadir. Bu dogrultuda, kamu tarafindan insa edilen deprem konutlarinin tahsisinde
hanehalklarinin ekonomik kosullarinin dikkate alinmasi ve sosyal konut uygulamalarinin bolgesel
ihtiyaclara gore planlanmasi onerilmektedir. Nifusun glicli pozitif etkisi ise konut yatirimlarinin
planlanmasinda demografik yapinin géz 6niinde bulundurulmasinin énemini gostermektedir.
Deprem yili ve izleyen yilda konut satislarinin daha diisiik gergeklesmesi, afet sonrasi konuta erigimi
destekleyen politikalarin yalnizca acil midahale dénemiyle sinirh kalmamasi gerektigine isaret
etmektedir. Bununla birlikte, 6rneklemin yalnizca depremden etkilenen illeri kapsamasi ve ayri bir
kontrol grubunun bulunmamasi nedeniyle 2023 ve 2024 yillarina iliskin bulgular, depremin nedensel
etkisi olarak degil, diger aciklayici degiskenler kontrol edildiginde gézlenen dénemsel farklilagmalar
olarak degerlendirilmelidir. Ayrica konut satislarinin gergeklesen piyasa islemlerini temsil etmesi,
konut talebinin tamamini yansitmamasi bakimindan g¢alismanin bir diger sinirhligini olusturmaktadir.
iller arasindaki hasar farkhliklarinin modele dogrudan dahil edilememesi de bulgularin
yorumlanmasinda dikkate alinmalidir. Gelecek calismalarda karsilastirma gruplarinin olusturulmasi
ve hasar dizeyi, gog, kamu tarafindan gercgeklestirilen yeniden insa faaliyetleri ile dis yardimlarin
analize dahil edilmesi, deprem sonrasi konut piyasasinin daha kapsamli degerlendirilmesine katki
saglayabilir.
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EXTENDED SUMMARY

Housing is a heterogeneous good that, beyond meeting the basic need for shelter, plays a significant
role in households’ consumption and investment decisions. From a microeconomic perspective,
demand for housing is analyzed within the framework of households’ preferences for maximizing
utility subject to budget constraints. According to consumer theory, households face a trade-off
between housing and other goods and services under a budget constraint; consequently, demand
for housing is influenced by economic and demographic factors, primarily income and price.
Furthermore, the housing market is vulnerable to external shocks arising from natural disasters such
as earthquakes. Whilst earthquakes cause physical damage to the housing stock, they can also alter
market supply and demand conditions, trigger population movements, and affect the functioning of
the housing market. In this respect, the earthquakes centered on Kahramanmaras that occurred in
February 2023 constitute a significant external shock to the housing market in the affected
provinces.

This study examines the economic and demographic determinants of housing demand in the 11
provinces affected by the February 2023 earthquakes and highlights changes in housing demand
during the earthquake period. To this end, we used annual data for 2013-2024 from the provinces
of Adana, Adiyaman, Diyarbakir, Elazig, Gaziantep, Hatay, Kahramanmaras, Kilis, Malatya, Osmaniye,
and Sanliurfa. Housing sales represent housing demand. In the model, house prices, per capita
income, population, and mortgage interest rates determine housing demand. To capture the
earthquake period, separate dummy variables were created for 2023, the year the earthquake
occurred, and 2024, the first year after the earthquake. While housing sales, house prices, per capita
income, and population were included in the model in natural log form, the mortgage interest rate
was used as a level variable.

In this study, we used a panel data method because the dataset included both cross-sectional and
time dimensions. For model selection, we evaluated both fixed-effects and random-effects
approaches, and the Hausman test indicated that the fixed-effects model was appropriate.
Diagnostic tests for the fixed-effects model revealed heteroscedasticity and autocorrelation, while
no inter-unit correlation was found. Consequently, the model was estimated using Driscoll-Kraay
robust standard errors, which allow robust standard errors in the presence of these issues. The
estimates show that the effects of the economic and demographic determinants of housing demand
vary. The effect of population on housing demand was positive and statistically significant. A 1
percent increase in population increases house sales by about 3.78 percent, indicating that housing
demand in the provinces examined is highly sensitive to population changes. The effect of per capita
income on housing demand is also positive and statistically significant. A 1 percent increase in per
capita income increases housing sales by approximately 0.12 percent. Housing prices, however, had
a negative and statistically significant effect: a 1 percent increase in prices reduces housing sales by
approximately 0.057 percent. The fact that the absolute values of both income and price elasticities
are less than one indicates that, during the period under review, housing demand was inelastic with
respect to both income and price. However, the mortgage interest rate did not have a statistically
significant effect on housing demand.

One of the study’s key findings concerns the earthquake's timing. The coefficient of the dummy
variable representing 2023, the year the earthquake occurred, is negative and statistically significant.
Holding other variables constant, house sales in 2023 were about 13.3 percent lower than in the
pre-earthquake period. The dummy variable for 2024, representing the first year following the
earthquake, is also negative, indicating that house sales were approximately 9.3 percent lower than
in the pre-earthquake period. However, the statistical evidence for 2024 appears weaker than for
2023. These results indicate that the acute housing need arising in the wake of the earthquakes did
not translate into housing sales in the same direction. Losses in the housing stock caused by the
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earthquake and disruptions in market functioning may help explain why housing sales remained
limited despite increased housing need.

In conclusion, the study highlights the importance of assessing housing demand not only through
traditional economic determinants such as income and price, but also alongside demographic and
external factors such as population and earthquakes. In particular, the focus on provinces directly
affected by the earthquake shows the need to distinguish between increased housing need after the
disaster and housing sales in the market. In this context, the findings highlight the importance of
considering not only new housing production after the disaster, but also the conditions that will
ensure households’ access to housing and the functioning of the housing market. The study is
expected to contribute to the relevant literature by examining housing demand in the provinces
affected by the February 2023 earthquakes alongside economic and demographic determinants, and
by analyzing the earthquake period separately for 2023 and 2024.
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Giris

Yapay zeka isletmelerin is yapis sekillerine, ydonetim ve bireysel seviyedeki karar mekanizmalarina ve
insan kaynaklari uygulamalarina hi¢ olmadigi kadar hizli ve kapsamli sekilde yerlesmeye baglamistir.
Son vyillarda yapilan ulusal ve uluslararasi calismalar bu gelismeleri desteklemektedir. TUiIK’in 2025
yilinda yaptigi bir arastirmada, yapay zeka kullanim orani Tiirk isletmeleri genelinde yaklasik ylizde
4,4 diizeyinde iken, bu oran buylik isletmelerde belirgin bicimde yikselmektedir. PwC'nin kiresel
Olgekte dort bine yakin Ust dliizey yoneticiyle gergeklestirdigi dijital gliven arastirmasi da yapay zeka
kullaniminda bilgi ve yetkinlik eksikliginin énemine dikkat cekmistir.

isletmeler yapay zekadaki bu gelismeleri sadece gecici bir egilim olarak degil, aksine olciilebilir
verimlilik amaclarina ulasmada 6nemli bir ara¢ olarak degerlendirmeye baslamislardir. Brynjolfsson
vd. (2023) ile Noy ve Zhang (2023), kontrolli calismalarda (retken yapay zeka araclarinin galisan
verimliligini somut bigimde etkiledigini ortaya koymustur. Bu bulgular, yapay zeka araglarinin artik
birer yenilik olmaktan 6teye gegip gunlik is akisinin bir parcasi haline geldigine dnemli 6rneklerdir.
Teknolojinin ve 6zellikle yapay zekanin bu derecede hizli gelismesi, beraberinde yeni bir yetkinlik
ihtiyacini dogurmustur. Yapay Zekd Okuryazarhigi boyle bir yetkinlik olarak 6n plana ¢ikmaktadir.
Oyle ki Diinya Ekonomik Forumu (2025), yapay zeka okuryazarligini 2025—-2030 déneminin en kritik
becerileri arasinda saymaktadir.

Yapay zekanin isletmelerde gergeklestirilen Dijital Donlsiim uygulamalarindaki kullanim alanlari ve
onemi goz online alindiginda Kurumsal Sosyal Sorumluluk boyutlari ile etkilesim halinde olmasi
beklenmektedir. Bu noktada Sosyal sirdirilebilirlik boyutunun, kurumsal sdrdirilebilirligin
cevresel ve ekonomik boyutlari kadar uzun siuredir tartisiimasina ragmen, calisma yasami
baglamindaki kavramsallastirmasi gorece daha gecikmeli ve parcali bir gelisim géstermistir (Carroll,
1991; Elkington, 1998). Literatlirde ¢alisma yasaminda sosyal surdirilebilirlik, insana yakisir is
kosullari, galisan iyi olusu, kapsayicilik, gelisim olanaklari, is saghgi ve glivenligi, ¢alisan sesi ve adil
calisma iliskileri gibi cok sayida calisan odakli unsur Gzerinden ele alinmaktadir (Kobal Grum ve
Babnik, 2022; Stahl vd., 2020). Bununla birlikte yapay zekd donisimi baglaminda bu yapilarin
birbirleriyle nasil etkilesim halinde olduklari ve birey diizeyinde hangi etkileri olduguna dair bitiincul
kavramsal ¢erceveler halen sinirhdir.

Dikkat ¢ekilmesi gereken noktalardan biri son yillarda yapay zeka okuryazarhginin salt teknik bir
yetkinlik olarak degil, calisanlarin yapay zekdyi anlamlandirma, elestirel olarak degerlendirme ve
onunla birlikte calisma kapasitesini belirleyen stratejik bir kisisel kaynak olarak ele alinmasi
gerektigidir (Carolus vd., 2023; Koch ve Carolus, 2024; Long ve Magerko, 2020). Bu bakis acisi, yapay
zeka okuryazarligini teknolojinin kabuli veya yapay zeka kaygisi gibi yakin yapilardan
ayristirmaktadir. Yapay zeka okuryazarliginin ¢alisma yasamindaki sosyal stirdirulebilirligi — 6zellikle
¢alisan dlzeyinde — nasil sekillendirebilecegi isletmeler igin ilgi ¢ekici ve 6nemli bir konu olmaya
baslamistir. Calisma ilgili arastirma konusunu Kaynaklarin korunmasi (COR) kurami (Hobfoll, 1989,
2001) ileis talepleri-kaynaklari (JD-R) modeli (Bakker ve Demerouti, 2007; Schaufeli ve Bakker, 2004)
ile agiklamaya ¢alismaktadir.

Arastirma (¢ ana akis etrafinda sekillendirilmistir. Birincisi, yapay zeka okuryazarligini galisan
ciktilariyla iliskilendiren ancak genellikle tek bir boyuta odaklanan galismalar (Hu vd., 2023; Liu vd.,
2025; Sun vd., 2025). ikincisi, yapay zeka baglaminda hizla biiyliyen is giivencesizligi arastirmalari
(Chung vd., 2025; Fu ve Zhang, 2026; Xu vd., 2026). Uciincis, blyiik dlciide kurum diizeyinde kalan

92



Gokmen SUMER

ve ¢alisan diizeyi mekanizmalara inmeyen sirdirilebilir insan kaynaklari yonetimi tartismasi (Aust

vd., 2020; Cooke, 2025; Stahl vd.,

2020).

Bu makaledeki derlemede insa edilen kavramsal sentezin s6z konusu g akisa gore nasil yer aldig

asagidaki tabloda gosterilmistir.

Tablo 1: Arastirma Akislari, Mevcut Sinirliliklar ve Bu Calismanin Konumu

Arastirma Akigi

Mevcut Sinirhilik

Bu Calismanin Konumu

Yapay zeka okuryazarhgi ve galisan
¢iktilari (Hu vd., 2023; Liu vd., 2025;
Sun vd., 2025)

Genellikle tek bir gikti boyutu tGizerine
yogunlagmistir

Calisan diizeyinde dort sosyal
surdurtlebilirlik boyutunu (EWB,
INCEX, PIED, SCS) esgtidimlii olarak
ele almaktadir

is glivencesizligi literatiirii (Vander
Elst vd., 2014; Ragu-Nathan vd.,
2008)

Yapay zeka odakli is glivencesizligi
arastirmalari hizla blyirken sosyal
surdirilebilirlik boyutlarinin nasil
etkilendigi kapsamli incelenmemistir.

is glivencesizligi (JIS) 6lcegini
psikometrik gii¢ ve kiiltlrlerarasi
gecerlilik gerekgesiyle kullanmakta;
ancak bu 6lcegin yapay zeka

okuryazarligl mekanizmasina 6zgi
tehdit degerlendirmesini metodolojik
soru olarak tanimlamaktadir

Surdiiriilebilir IKY ve sosyal
surdirulebilirlik (Stahl vd., 2020; Aust
vd., 2020; Cooke, 2025)

Makro diizey gerceveler galisan
deneyimine kiyasla gorece sinirli

Mikro diizey sosyal surdurulebilirlik
boyutlarina yogunlasip dort boyut
Gizerinden sosyal strdirdlebilirlik
iliskisini agiklamayi amaglamaktadir

Ug akisi tek aracilik modelinde COR ve
JD-R gergeveleri icinde
sentezlemektedir

Bu calisma Sinirhliklar galismada belirtilmistir.

Not: U¢ akis, tarama sonucunda ortaya ¢ikan birincil literatiir kategorileridir.
bir
sirdurdlebilirlik, orgltsel diizeyde vyuritilen kurumsal sosyal sirdirilebilirlik faaliyetlerinin

Makale oOnemli kapsam siniri  ¢ercevesinde derlenmistir. Calisma yasaminda sosyal
tamamini kapsamamaktadir. Ucretlendirme stratejileri, tedarik zinciri etigi, insan haklari beyanlari
ya da kurumsal sosyal sorumluluk raporlama uygulamalari gibi alt basliklar literatirde ayn
gruplanmistir. Bu arastirma ilgili kurumsal sosyal sorumluluk literatlriiniin c¢alisan diizeyindeki
ciktilari Gzerine odaklanirken calisan iyi olusu, kapsayicilik, gelisime algilanan yatirim ve is giivenligi
iklimi olmak Gzere doért sosyal surdurilebilirlik boyutunun yapay zeka donlisimi baglaminda nasil
sekillendigini incelemektedir.

Bu noktada yapay zeka odakh dijital donldsimin finansal ve yonetsel sonuglari ¢alisan
kapasitesinden bagimsiz degerlendirilememektedir. Avrupa Birligi Kurumsal Sirdirilebilirlik
Raporlama Direktifi (European Union, 2022) ve Kiresel Raporlama Girisimi'nin GRI Standartlari
(Global Reporting Initiative, 2021), galisan iyi olusunu ve sosyal sirdirilebilirlik gostergelerini
yatirimcilar igin zorunlu bilgi agiklama gereklilikleri arasina almistir. Bu gergevede galisanlarin yapay
zeka ile uyum kapasitesini sekillendiren yapay zeka okuryazarhg gibi kisisel kaynaklar, ESG
raporlama dongllerinin gortndr bir boyutu haline gelmektedir.

Bu gorinurlik, calisan kapasitesini orglitsel strdirlebilirligin merkezine tasisa da, ilgili alanyazin
blyik olglide makro diizeyde gelismistir. Yapay zeka ve otomasyonun is giicin( ikame etkisi genis
bicimde incelenmistir (Acemoglu ve Restrepo, 2020; Brynjolfsson ve McAfee, 2014; Frey ve Osborne,
2017; Manyika vd., 2017); ancak bu makro tartismayi ¢alisan iyi olusuna baglayan ¢alismalar gérece
daha sinirhidir. Nazareno ve Schiff (2021), otomasyon ve yapay zekanin isci iyi olusu Uzerindeki

etkilerini dogrudan inceleyerek iki dizey arasinda bir képri kurarken Jarrahi (2018) ise konuya
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onemli bir bakis acisi getirmistir. Yapay zeka-calisan iliskisi ikame yerine ortak yasam olarak
okundugunda daha anlamli hale gelmekte, hangi dinamigin baskin gikacagini ise kurumsal kosullar
belirlemektedir.

Calisma ilgili kurumsal kosullarin kritik bir bilesenine isaret etmektedir: yapay zekayi kararh bicimde
devreye alip calisan okuryazarligini gayriresmi 6grenmeye birakan orgutler, sosyal stirdirilebilirlik
iddialarini yipratacak bicimde glivencesizlik Uretebilmektedir (Hu vd., 2023; Kahraman, Akutay,
Yiiceler Kagmaz ve Tasci, 2025; Wu vd., 2024). Baska bir deyisle, yapay zekanin galisan tzerindeki
etkisinin ikame mi yoksa ortak yasam mi olacagini belirleyen unsurlardan biri, calisanin teknolojiyi
anlamlandirma kapasitesi ile yakindan ilgilidir.

inceleme, literatiire dort farkh diizeyde katki sunmayi amaglamaktadir. Tartisma bolimiinde daha
ayrintili aciklanacaklardir ama calismanin hem kavramsal hem de yontemsel yaklasimini
netlestirmek lizere burada 6zetlenmektedir.

Birincisi, yapay zeka okuryazarhigi bu galismada teknoloji kabuli (Davis, 1989; Venkatesh vd., 2003)
ve yapay zeka kaygisi (Akkaya vd., 2021; Wang ve Wang, 2019) gibi yakin yapilardan analitik olarak
ayristirimakta ve kaynaklarin  korunmasi kurami cercevesinde kisisel bir kaynak olarak
konumlandiriimaktadir.

ikincisi, calisma yasaminda sosyal siirdirilebilirlik calisan diizeyinde dért boyutu birlikte ele
almaktadir: galisan iyi olusu (Zheng vd., 2015), kapsayicilik-esitlik (Mor Barak, 2005), gelisime
algilanan yatirim (Kuvaas ve Dysvik, 2009) ve is glivenligi iklimi (Hahn ve Murphy, 2008). Alanyazinda
ayri incelenen bu boyutlarin birlikte ele alinmasi, sosyal siirdirilebilirligin bireysel diizeyini daha
bitlinctl okumayi saglar.

Uclinciisu, is glivencesizligi calismada diizenleyici (moderatér) degil, araci (mediator) degisken
olarak konumlandiriimaktadir (Baron ve Kenny, 1986; Hayes, 2022). Yapay zeka okuryazarliginin
¢alisanin tehdit degerlendirmesini sekillendirmesi beklendiginden, is glivencesizligi bu etkiyi tagiyan
bir araci olarak ele alinmaktadir.

Dordiuncisi, calisma okuryazarhga 6zgi bir 6lclim boslugu olarak adlandirdigi bir ydntemsel boslugu
ele almaktadir. Walczok ve Bipp (2025) ile Park vd. (2024) gibi calismalar is glivencesizligi olcimuni
gelistirmis ancak bu araglar yapay zeka farkindaligi, otomasyon tehdidi ya da tutumlar etrafinda
bicimlenmistir. Bu ¢alisma ise okuryazarhgin farkindalk ya da tutumdan 6te ¢alisanin tehdit
degerlendirmesini nasil dondstirdigini sormaktadir.

Calismanin kalan boliimleri su sekilde ilerlemektedir. Yontem bolimini izleyen kuramsal temeller
bolimui, calismanin dayandigl G¢ kurami gelistirmektedir. Sonraki iki bolim sirasiyla yapay zeka
okuryazarhgini ve ¢alisma yasaminda sosyal sirdurulebilirligin calisan diizeyindeki dort boyutunu ele
almaktadir. Akabinde model ve ©6nermeler sunulmakta ve devaminda kuramsal ve yonetsel
cikarimlar  tartisiimaktadir.  Calisma,  sinirhliklarin -~ ve  gelecek arastirma  yodnlerinin
degerlendirilmesiyle ve sonug bolimuyle tamamlanmaktadir.

1. Yontem

Calisma, anlatisal alanyazin incelemesi (narrative literature review) yodntemiyle yiritilen
butunlestirici bir derlemedir (Snyder, 2019; Torraco, 2005). Ama¢ mevcut ampirik ve kuramsal
bulgulari sentezleyerek sinanabilir 6nermeler tiretmektir. Sistematik bir inceleme (Page vd., 2021)
niteligi tasimamaktadir ve bu tercihin gerekgesi sinirliliklar bélimiinde tartisilmaktadir.
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Bu yontem tercihi, calismanin bitinlestirme amaciyla dogrudan iliskilidir. Calismalarin ampirik
sonuglarini sayisal olarak birlestiren yontemlerin aksine anlatisal sentez, farkli arastirma
geleneklerini birlikte ele almaya ve bunlardan sinanabilir kuramsal oneriler ¢ikarmaya daha
uygundur (Torraco, 2005). Amag, betimleyici bir 6zetlemenin 6tesine gecerek tematik sentez ve
elestirel batlnlestirme yoluyla ortak ¢ikarimlari gorindr kilmaktir (Firat, 2023). Nitekim calismanin
sorusu da niceliksel bir tarama dokimiuyle degil, ilgili alanyazinin kavramsal okumasiyla
yanitlanabilecek niteliktedir: kaynaklarin korunmasi kurami, yapay zeka okuryazarhgl ve sosyal
surdurulebilirlik aragtirmalari tutarl bir agiklayici modelde nasil birlesmektedir? Snyder (2019), bu
nitelikteki arastirma sorularinin ¢6zimu icin en uygun yontemin butlnlestirici derleme tiri
oldugunu belirtmektedir.

Tarama Web of Science, Scopus, ScienceDirect, Emerald Insight ve TR Dizin olmak Uzere bes veri
tabanini kapsamistir. Uluslararasi veri tabanlarinda yeterince temsil edilmeyen Tirkge alanyazina
erisebilmek igin Turkiye baglaminda ydiritilen galismalar da kapsama alinmistir. Aramayi (g
kavramsal eksen yonlendirmistir: (i) yapay zeka okuryazarligi ve onun is yerine iliskin sonuglari, (ii)
teknoloji yogun ortamlarda is giivencesizligi ve (iii) insan kaynaklari yonetimi alaninda calisan
diizeyinde ele alindigi bicimiyle sosyal surdirilebilirlik. Arama dizeleri bu eksenlere karsilik gelen
terimlerin -6rnegin "Al literacy" / "yapay zeka okuryazarhgl", "job insecurity" / "is givencesizligi",
"social sustainability at work" / "galisma yasaminda sosyal surdirulebilirlik"- Boolean islegleriyle
(AND, OR) birlestirilmesiyle olusturulmustur. Sonuclar yayin yili (2015-2026), dil (ingilizce ve Tiirkce)
ve yayin tiirt (hakemli dergiler) bakimindan filtrelenmistir.

Odak noktalari, kullanilan anahtar terimler ve uygulanan filtreler Tablo 2’de gosterilmistir.

Tablo 2: Anlatisal Alanyazin Taramasinin Yapisi

Kavramsal Akis Temel Anahtar Terimler Filtreler
yapay zeka okuryazarligi ve is yeri "Al literacy", "yapay zeka 2015-2026, hakemli dergi, ingilizce +
sonuglari okuryazarhg", "Al literacy + Tirkce. Review Articles. Research

workplace", "Al literacy + employee" | Articles. Social Sciences. Business
Management Economics

Teknoloji baglaminda is "job insecurity", "is glivencesizligi", 2015-2026, hakemli dergi, ingilizce +

glivencesizligi "Al + job insecurity”, "STARA Tirkce. Review Articles. Research
awareness", "automation-related job | Articles. Social Sciences. Business
insecurity"”, "techno-insecurity" Management Economics

Calisma yasaminda sosyal "sustainable HRM", "social 2015-2026, hakemli dergi, ingilizce +

stirdirilebilirlik ve siirdrilebilir IKY | sustainability at work", "workplace Tirkce. Review Articles. Research
social sustainability", "calisan iyi Articles. Social Sciences. Business
olusu" Management Economics

Kuramsal temeller "conservation of resources", "COR 2015-2026, hakemli dergi, ingilizce +
theory", "job demands-resources”, Tirkcge. Review Articles. Research
"JD-R", "technostress" Articles. Social Sciences. Business

Management Economics

Kapsama mantigi, kaynak sayisini artirmak yerine kavramsal ve ampirik tutarhligi 6nceliklendirecek
sekilde dort ilke izlenmistir. Birincisi, yapi ilgisi: calismanin yapay zeka okuryazarlg, is glivencesizligi
veya calisma yasaminda sosyal siirdirilebilirlik yapilarindan en az biriyle dogrudan iliski kurmasi
aranmis, teknik yapay zeka uygulamalarini 6rgitsel ya da insan kaynaklari baglamina tasimayan
calismalar disarida birakilmistir. ikincisi, kuramsal katki: yanhslanabilir bir argiiman gelistiren,
kuramsal bir mekanizma 6neren ya da ampirik bir diizenlilik saptayan ¢alismalar tercih edilmistir.
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Uclinciisti, ampirik kalite: élgim gecerligi ve giivenilirligine iliskin yeterli ayrinti sunan calismalar
dahil edilmis; 6l¢iim bilgisi yetersiz kalanlar yalnizca baglamsal atif olarak kullaniimistir. Dordiinclsu,
is yeri uygunlugu: bulgularin bireysel, takim veya Orgut dizeyinde ¢alisan deneyimiyle
iliskilendirilebilir olmasi aranmis; mekanizma agiklamasi sunmayan makro politika ya da lilke diizeyi
analizler kapsam disi tutulmustur.

Vurgulanmasi gereken nokta, incelemenin iliskili kaynaklari tek tek 6zetleyen bir dokiim degil, onlari
ortak bir analitik cercevede birlestiren bir sentez oldugudur: yapay zeka okuryazarhgi, is
glvencesizligi ve sosyal strdurulebilirlik literaturleri, calismada gelistirilen dért 6nerme araciligiyla
tek bir kuramsal yapi icinde bitiinlestirilmektedir.

2. Kuramsal Temeller

inceleme {i¢ kuramsal modelden beslenmistir. Bunlar kaynaklarin korunmasi kurami, is talepleri-
kaynaklari modeli ve teknostres alanyazinidir. Bu kuramlardan yararlaniimasindaki amag, yapay
zekanin galisma yasamina etkisinde farkli ama tamamlayici perspektif getirmeleridir. Kaynaklarin
korunmasi kurami, (1) yapay zeka okuryazarliginin ¢alisanlar icin neden bir tehdit olabilecegini, (2)
is talepleri-kaynaklari modeli, ayni yapay zekd uygulamalarinin bazi ¢alisanlar icin bir talep, bazilari
icin ise bir kaynak olarak degerlendirilebilecegini, (3) teknostres alanyazini ise yapay zeka kaynakli
belirsizligin hangi kosullarda zorlayici bir hal alabilecegini agiklar.

Hobfoll'un (1989) kaynaklarin korunmasi kuramina gore bireyler deger verdikleri kaynaklari -maddi
varliklari (6rnegin aracg-gereg), icinde bulunduklari degerli kosullari (6rnegin is glivencesi, stati),
kisisel 6zellikleri (6rnegin beceri ve yetkinlikler) ve bunlari elde etmeye yarayan cabalari (6rnegin
zaman, bilgi vb.)- saglamak, korumak ve sirdiirmek icin caba harcarlar.

Kaynaklar tehdit altina girdiginde, kayba ugradiginda ya da onlari korumak icin gereken yatirim
eldeki kaynaklari astiginda stres ortaya ¢ikar. Kuramin iki ilkesi bu makale agisindan o6zellikle
onemlidir. Birincisi, kaynak kaybi, ayni buyuklikteki bir kazangtan psikolojik olarak daha guglu
bicimde hissedilir. Birey sahip oldugunu yitirmemeye, sahip olmadigini elde etmekten daha cok
dnem verir. ikincisi, kaynaklar zincirleme hareket eder: bir kayip sonraki kayiplari tetikleyebilir (kayip
sarmal), tipki bir kazanimin yeni kaynaklara olanak saglamasi gibi (kazanim sarmali). Hobfoll vd.
(2018), anlatilan ilkelerin 6rgiltsel ortamda da isledigini ve is yeri kosullarinin ¢alisanin zaman
icindeki gidisatini sekillendirdigini savunmaktadirlar.

is talepleri-kaynaklari modeli (Bakker ve Demerouti, 2007, 2017; Demerouti vd., 2001) bu genel
cerceveyi daha ayrintili hale getirir: calisani yoran ve bilissel-duygusal enerijisini tiketen is 6zellikleri
(talepler) ile calisanin bas etmesine ve gelismesine yardimci olan kosullari (kaynaklar) birbirinden
ayirir. Schaufeli ve Bakker (2004) modeli, 6z-yeterlik ve iyimserlik gibi kisisel kaynaklari da
kapsayacak bigimde genisletmistir. Bu kaynaklar, ¢alisanin isteki talep ve kaynaklari nasil algiladigini
etkileyen bireysel 6zelliklerdir. Yapay zeka okuryazarliginin da bu tarz bir kisisel kaynak olarak ele
alinmasi mimkdndir zira bu konumlama ¢alisanin yapay zekaya maruziyetini bir tehdit olarak mi
yoksa kullanilabilir bir kaynak olarak mi degerlendirecegini belirler.

Bu beklentiyi literatiirde yer alan bazi galismalar desteklemektedir. Liu vd. (2024) teknoloji
belirsizligine uyumun ¢alisanlarin kaynak degerlendirmelerini olumlu yonde etkiledigini aciklamis,
Sujan vd. (2025) ise benzer ériintliyi ampirik olarak desteklemistir. Ote yandan Lindgren (2026), bir
isvec belediyesinde 58 calisanla yiriittiigl calismada bu iliskiyi istatistiksel olarak anlamli bulamamis
olsa da iliski yoni calismanin beklentisiyle tutarli sekilde negatif cikmistir.
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Teknostres literatlirii (Ragu-Nathan vd., 2008; Tarafdar vd., 2007) ise is glivencesizligini yani tehdit
boyutunu kavramsallastirmanin zeminini saglar. Ragu-Nathan vd. (2008), teknolojinin yarattigi bes
stres kaynagini su sekilde tanimlamistir: asiri yuklenme, mahremiyete midahale, karmasiklik,
glivencesizlik ve belirsizlik. Bunlardan teknolojik giivencesizlik (techno-insecurity) calismanin odak
noktalarindandir. Calisanin becerilerinin yeni teknolojiler karsisinda degersizlesebilecegi diisiincesi,
modelde araci olarak konumlanan is glivencesizligiyle 6rtistr. Vander Elst, De Witte ve De Cuyper'in
(2014) ortaya koydugu gibi is glivencesizligi, isin strekliligine iliskin bilissel bir degerlendirmedir. Bu
perspektiften bakildiginda is glivencesizligi nesnel bir gergeklik degil, 6znel bir algidir. Yapay zeka
okuryazarhgi bu noktada devreye girer ¢linki calisanin teknolojiyi ne 6lclide kavradigina bagh olarak
bu algiyi gliclendirebilir ya da yumusatabilir.

Yukarida anlatilan G¢ yapi birlikte ele alindiginda calisanin yapay zekaya tepkisinin ayri sekilde
teknolojinin nesnel 6zelliklerine ve bireyin duygusal egilimlerine indirgenemeyecegi sdylenebilir.
Aksine bu tepkinin, ¢alisanin bilissel kaynaklari ile 6rgutiin sundugu kaynak-talep dengesinin
etkilesiminden dogdugu iddia edilebilir. Ozetle kaynaklarin korunmasi kurami etkilesimin altinda
yatan motivasyonel mantigi, is talepleri-kaynaklari modeli talep ile kaynagi birbirinden ayirmanin
cercevesini ve nihayet teknostres alanyazini ise tehdidin teknolojiye 6zgi icerigini aciklamaya
yardimci olur. Son olarak yapay zeka okuryazarligi, is glivencesizligi ve sosyal surdurilebilirlik
ciktilarini birlikte kapsayan ve bunu bir aracilik modeli ile birlestiren galismalar ise sinirhdir. Mevcut
derleme bu alanlara yogunlasmistir.

Sekil 1: Calismanin Kuramsal Yapisi

Kaynaklarin Korunmast (COR) // \\ is Talepleri-Kafna\klan (JD-R)

Hoisfoll (1989, 2001) Bakker & Demeroutj (2007)
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Teknostres Alanyazrni
Ragu-Nathan vd. (2008); Tarafdar vd. (2007)

3. Yapay Zeka Okuryazarhig

Yapay zeka okuryazarhgi, bireyin yapay zeka teknolojileriyle bilingli bicimde etkilesim kurmasina
ornegin ne yaptiklarini anlamasina, ciktilarini elestirel degerlendirmesine ve onlari ara¢ olarak
kullanmasina olanak saglayan bilgi, beceri ve degerlendirme yetkinlikleri kiimesi olarak agiklanabilir.
Long ve Magerko (2020) kavrami yapay zeka ciktilarini degerlendirme, insan-makine sinirinda
iletisim kurma ve yapay zeka araglarini kisinin kendi alaninda bilingli kullanabilme gibi yetkinlik
temellerine oturtur. Literatlirde bu c¢erceveyi psikometrik olarak islevsel kilan iki 6nemli 6lcek 6ne
cikmaktadir. Koch ve Carolus'un (2024) gelistirdigi Meta Al Literacy Scale (MAILS), on maddelik
dogrulanmis kisa bicimiyle genis Olcekli 6rgitsel kullanima uygunken Wang vd. (2023) tarafindan
gelistirilen Artificial Intelligence Literacy Scale (AILS) ise farkindalk, kullanim, degerlendirme ve etik
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boyutlarini kapsayan on iki maddelik bir 6lgcektir. MAILS, yapay zekd okuryazarhgini davranissal
kullanim sikligi veya duyussal kaygi yerine dogrudan biligsel ve degerlendirici yetkinlikler Gizerinden
O0lgmektedir. Bu haliyle, okuryazarhgi kisisel bir kaynak olarak konumlandirdigindan kaynaklarin
korunmasi gcergevesiyle uyumlu aracglardan biridir. Ayrica tek faktorli kisa yapida olmasi, kullaniimasi
ongorilen yapisal esitlik modellemesinde AILS'in on iki maddelik bicimine kiyasla daha elverisli
olabilecegini distndiirmektedir. Mevcut calismanin kavramsal gereksinimleri dikkate alindiginda
MAILS 6lgegi agiklanan nedenlerden 6tlirli 6ne ¢ikmaktadir.

Literatirdeki Tirkge 6lgiim ¢alismalarina bakildiginda Karaoglan-Yilmaz ve Yilmaz (2023) ile Akkaya
vd. (2021) tarafindan is glicine uyarlanmis olcekler sunulmustur. Terzi (2020) kayg! 6lceginin bir
uyarlamasini gelistirmisse de Tirkiye'de yapay zekd okuryazarligi 6lcimi agirlikli olarak egitim
ortamlarinda yogunlasmistir. Enis-Erdogan ve Eksioglu (2024), Gokoglu vd. (2025) ile Akytrek
(2025), ilgili olgekleri 6gretmen, egitim paydasi ve 6grenci 6érneklemlerinde Tirkgeye uyarlamistir.
Bu uyarlamalarin galisan érneklemlerinde heniiz yayginlasmamis olmasi, yapay zeka okuryazarliginin
¢alisma yasami baglamindaki 6lgimiiniin gérece olgunlagsmamis olduguna isaret etmektedir.

3.1. Yapay Zeka Okuryazarhiginin Yakin Kavramlardan Ayrimi

Yapay zeka okuryazarligi, literatliirde zaman zaman yapay zeka yeterliligi, kullanimi, tutumu ya da
kaygisi gibi yakin kavramlarin birbirlerinin yerine kullanildigi gérilmustir. Oysa kavramlarin her biri
farkh bir 6l¢lim gerektirir. Long ve Magerko (2020), Carolus vd. (2023) ile Koch ve Carolus (2024),
yapay zeka okuryazarhgini tanimlayarak bu ayrimlarin dayandigi kuramsal temeli saglar.

Yapay zeka veterliligi (capability) yapay zeka sistemlerini tasarlamak, degistirmek veya devreye
almak icin gereken teknik yeterliligi anlatmaktadir. Mikalef ve Gupta (2021), calismalarinda yapay
zeka yetenegini orgit diizeyinde 6lgmuis ve onu orglitsel yaraticilik ile firma performansi agisindan
degerlendirmistir. Calismada ise yapay zeka okuryazarhgi ¢alisan diizeyinde bir kisisel kaynak olarak
ele alinmistir. Boylece 6rgut diizeyinde 6lglilen yetenek ile birey diizeyinde 6lgllen okuryazarlik
arasindaki analitik diizey farkinin korunmasi amaclanmistir.

Yapay zeka kullanimi, davranissal bir degiskeni temsil eder. Ayni yapay zekd sistemini her gin
kullanan iki calisan, ciktilarina ne zaman glivenilecegini ya da onlarin ne zaman sorgulanmasi
gerektigini degerlendirme becerisi bakimindan yapay zeka okuryazarlik diizeylerine gére belirgin
bicimde farklilagabilmektedir.

Yapay zeka tutumu teknoloji kabulli arastirmalarinda tanimlandigi bicimiyle (Davis, 1989; Venkatesh
vd., 2003), bireyin bir teknolojiye olumlu ya da olumsuz bakisini anlatmaktadir. Bu nedenle
okuryazarhgin gerektirdigi bilissel ve davranissal yetkinlikten farklidir. Yapay zeka kaygisi ise (Akkaya
vd., 2021; Terzi, 2020) yapay zekaya maruziyetin tetikledigi duygusal endise olarak ele alindigindan
okuryazarhktan analitik olarak ayrilir. Nitekim yuksek diizeyde okuryazar bir galisan, teknolojinin
etkilerini daha fazla kavrayabileceginden yiksek kaygi yasiyor olabilir.

Su ana kadar aciklanan kavramlara, son donemde iki yakin kavram daha eklenmeye baslamistir.
Bunlar yapay zekaya giliven (trust in Al) ve yapay zekd oz-yeterliligi (Al self-efficacy). Yapay zekaya
gliven, ¢alisanin yapay zeka sisteminin giktilarina duydugu inang olarak tanimlanabilir. Liu vd. (2026),
is talepleri-kaynaklari gergevesinde bu glivenin is 6zerkligi Gzerinden yenilikgi davranisi besledigini
savunmaktadir. Yapay zeka o6z-yeterliligi ise bireyin ilgili araglari etkili bicimde kullanabilecegine
duydugu inancgtir ve MAILS 6lceginde okuryazarligin bir bileseni olarak yer alir (Carolus vd., 2023).
Her iki kavram da okuryazarlikla baglantili olsa da ayni degildir. Gliven yapay zeka sistemine duyulan
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bir inancken, 6z-yeterlilik kisinin kendi becerisine duydugu inanctir. Okuryazarlik ise her ikisini de
olanakli kilan bilissel yetkinlik kiimesidir. Bir ¢alisan yapay zekayi yetkinlikle kullanabilecegine
inanirken (yiiksek 6z-yeterlilik) belirli ciktilara temkinli yaklasabilir (diisiik giiven). iki olguyu
birbirinden ayirt edebilmeyi mimkin kilan ana kaynaklarin basinda okuryazarlk gelmektedir. Bu
nedenle giliven ve 0Oz-yeterliligi, okuryazarlikla ayni diizeyde degil, onun sonucunda gelisen
degiskenler olarak ele almak daha dogrudur.

Yapay zeka okuryazarhiginin bir is yeri kaynagi olarak énemi giderek gliclenmektedir. Hu vd. (2023),
okuryazarhgin yapay zekdya maruziyetin olasi olumsuz etkilerini hafifleterek dijital dayanikhligi
gliclendirdigini anlatmasi, kaynaklarin korunmasi kuraminin kaynak kazanimi mantigiyla tutarhdir.
Sun vd. (2025) okuryazarhgin calisan-yapay zeka is birligi ile proaktif davranis arasindaki iliskiyi
gliclendirdigini, Liu vd. (2025) ise Uretken yapay zeka etkilesimini is bicimlendirme (job crafting)
yoluyla kariyer baghhgina iliskilendirmistir. Fu vd. (2026), okuryazarligin galisanlarin teknoloji
tehdidine iliskin farkindaligini (STARA) azaltarak tikenmisligi diislirdiglini dile getirmistir. Bu goris
okuryazarhgin is glivencesizligi ile iliskili olabilecegine dair gorisi desteklemektedir. Mughari vd.
(2024) okuryazarligin calisan is performansini dogrudan yikselttigini ortaya koymustur. Sujan vd.
(2025) ise okuryazarlik temelli uyumun is glivencesizligi algisini distrdigini gostererek uyumun
tehdide kars bilissel bir islevi olabilecegi Gzerine galismalar yapmistir.

Literatlire Turkiye perspektifinden bakildiginda 06zellikle son vyillarda ¢alismalarin arttig
gdzlemlenmistir. Hasirci ve Oriicli (2024), 6z yeterlilik algisi ve drgiitsel hazirhgin yapay zeka kaygisini
sekillendirdigini duyussal bir tepkiyi Olcerek anlamaya calismistir. Karademir (2026) beyaz yaka
calisanlari ile yaptig1 arastirmada dijital yetkinligin yapay zeka kaynakh is giivencesizligi (izerindeki
rolinl aciklarken, Kahraman, Akutay, Yiceler Kagmaz ve Tasci (2025) hemsirelerde okuryazarhgi
yapay zekanin is ylikinu azaltici algilanmasiyla iliskilendirmektedir.

Bunlarin ortak noktasi yapay zeka okuryazarligini tipki kaynaklarin korunmasi kuraminda
ongoruldigl gibi kisisel bir kaynak olarak ele almasidir. Ote yandan vyapilan literatir
arastirmalarinda Gg¢ konunun hala yeteri kadar netlesmedigi diisiiniimektedir.

Birincisi, yapay zeka okuryazarhigi ile yapay zeka kaygisi birbirine karistirllmamalidir. Okuryazarhk
galisanlarda tutarh bigimde olumlu sonuglar Uretirken (Hu vd., 2023; Sun vd., 2025), kayginin etkisi
¢ok daha degiskendir. Hatta kimi durumlarda olumlu bile olabilmektedir (Yildiz vd., 2026). Bu
farklihk, iki kavramin ayri ele alinmasini gerektirir.

ikincisi, 6lciim diizeyinde bazi gelisim alanlari oldugu anlasiimaktadir. Park vd.'nin (2024) gelistirdigi
AAAW olcegi, is glivencesizligini bir tutum alt boyutu olarak konumlandirir. Tutum bireyin bakis
acisini, okuryazarlik ise bilgi ve beceri dlizeyini 6lgtigiinden bunlar ayni yapilar degildir.

Uglinciisii ve calisma agisindan belki de en 6nemlisi, mevcut arastirmalarin cogu okuryazarligi tek bir
sonuca (6rnegin dijital dayanikhlk ya da proaktif davranis) baglamaktadir. Calisan deneyimini iyi
olus, kapsayicilik, gelisim ve is glivenligi gibi kurumsal sosyal sirdurdlebilirlik boyutlariyla batincil
sekilde ele alan calismalara sik rastlanmamistir. Wu vd. (2024) bu yonde bir adim atarak insan-yapay
zeka is birliginin yarattig guvencesizligin iyi olus Uzerindeki etkisini incelemis ama sosyal
surdardlebilirligin diger boyutlarini kapsam diginda birakmistir. Sonraki bélimlerde énerilen model,
ilgili dort boyutu birlikte ele alarak literatiire katki saglamayi amaglamaktadir.
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4. Calisma Yasaminda Sosyal Siirdiiriilebilirligin Calisan Boyutu

Sosyal sirdurulebilirlik, Gg ayakl kurumsal surdirilebilirlik ¢cergevesinin (Elkington, 1998) en az
yapilandirilmis boyutu olmustur. Carroll'un (1991) sorumluluk piramidi, sirketlerin karsi karsiya
oldugu etik ve hayirsever beklentileri ortaya koymussa da bu beklentilerin calisanlar i¢in birey
diizeyinde hangi kosullara doniistigiline dair az sey soylemistir. Aguinis ve Glavas (2012) bu boslugu
ampirik olarak belgeler: stirdurilebilirligin calisan deneyimiyle bulustugu mikro diizey biiyik 6lcide
ihmal edilmistir.

Bu bosglugu doldurmaya yonelik son donem gabalari "¢alisma yasaminda sosyal stirdirulebilirlik"
kavrami altinda toplanmaktadir. Kobal Grum ve Babnik (2022), sistematik derlemelerinde kavrami
calisan iyi olusunu, kapsayicihgl, gelisim olanaklarini ve is glvenligi iklimini kapsayan ve
sirdurdlebilir kalkinma amaclariyla -saglik ve iyi olus (SDG 3), cinsiyet esitligi (SDG 5), insana yarasir
is (SDG 8)- dogrudan iliskilenen analitik bir butlncil yapi olarak tanimlar. Sirdurulebilir insan
kaynaklari yonetimi alanyazini da ayni yondedir: Stahl vd. (2020) ¢ok paydash bir insan kaynaklari
anlayisini sosyal surdurdlebilirligin araci olarak savunurken, Aust, Matthews ve Muller-Camen
(2020) calisan refahini tretkenligin yan Griint degil, bash basina bir amac olarak ele alan bir "ortak
iyi" yonelimini 6nerir. Cooke (2025) ile Lu vd. (2023) boyle temalari giincel ampirik ¢alismalarda
gelistirmektedir.

4.1. Calisan Diizey Boyutlarinin Segimi

Galisma yasaminda sosyal stirdirulebilirlik literatiiri, calisan deneyimine iliskin ¢ok sayida boyutu
kapsar. Derlemenin amaci kavramin tamamini incelemek degil, sinanabilir bir aracilik modeli kurmak
icin anlamli olacak bir kiime yaratmaktir. Asagida hem secilen dort boyutun gerekcesi hem de
modele dahil edilmeyen yakin yapilarin disarida birakilma nedeni agiklanmaktadir.

Segilen dort boyut -galisan iyi olusu, kapsayicilik-esitlik, gelisime algilanan yatirim ve is glvenligi
iklimi- Gg ana temele gore belirlenmistir. Birincisi, her biri igin psikometrik olarak olgun ve gapraz
dogrulanmis 6lciim araglarinin olmasidir. Calisan iyi olusu icin Zheng vd.'nin (2015) G¢ boyutlu dlcegi,
kapsayicilik-esitlik icin Mor Barak'in (2005) cercevesi, gelisime algilanan yatirim icin Kuvaas ve
Dysvik'in (2009) 6lcegi, is glivenligi iklimi icin Hahn ve Murphy'nin (2008) alti maddelik kisa 6lcegi
yer almaktadir. ikincisi, dért boyutun her birinin kaynaklarin korunmasi kuraminda kisisel-kaynak ya
da is-kaynagi kategorisine yerlesebiliyor olmasi ve aracilik modelinin mantigiyla uyumlu olmasinin
beklenmesidir (Hobfoll, 1989, 2001; Schaufeli ve Bakker, 2004). Uciinciisii, segilen dért boyut,
sirdirilebilir kalkinma amaclariyla dogrudan iliskilendirilebilmistir. Oyle ki Kobal Grum ve Babnik'in
(2022) sosyal stirdirilebilirligi iliskilendirdigi strdirilebilir kalkinma amacglariyla (saglik ve iyi olus,
cinsiyet esitligi, insana yarasir is) bu durum oértiismektedir.

Bununla birlikte, kurumsal sosyal strdurulebilirlik gergcevesinde ele alinabilecek degerli ve benzer
bircok boyut olsa da makalenin kapsamina alinmamistir. Ornegin calisan sesi (Morrison, 2014) is
yerindeki ses ve sessizlik dinamiklerini anlatirken kapsayicilik-esitlik boyutuna kismen temas
etmektedir. insana yarasir is gdstergeleri (Anker vd., 2003; International Labour Organization, 2008)
kurumsal ve makro diizeyde tanimlandigi igin birey diizeyinde 6lgiim igin uygun olmayacaktir. Yine
is-yasam dengesi (Greenhaus ve Powell, 2006) 6nemli bir boyut olmakla birlikte modelde ayri bir
cikti degil, bir sinir kosulu olarak islenebilir. Psikolojik giivenlik (Edmondson, 1999) modele dahil
edilen kapsayicilik-esitlik boyutuna benzer bir kavram olsa da farkli bir tasarim gerektirir. Belirtilen
boyutlarin kapsam disinda birakilmasi sadece analitik bir sinirlandirmadir fakat gelecekteki
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calismalar modelin vyapisini bozmayacaklari durumlarda bu vyapilari kapsama eklemeyi
degerlendirebilir.

Calisan iyi olusu, Zheng vd.'nin (2015) yasam, is yeri ve psikolojik refahi ayiran (¢ boyutlu 6lgegiyle
Olcllir. Kaynaklarin korunmasi acisindan iyi olus ikili bir bakis acisi ile degerlendirilebilir. Hem kaynak
birikiminin bir sonucu hem de yeni kaynaklar edinmeyi kolaylastiran bir faktor olabilir. Nitekim iyi
olus dizeyi yliksek bir calisan, yapay zeka entegrasyonunun gerektirdigi 6grenme ve uyum cabasina
ayiracak daha fazla igsel kaynaga sahip oldugu beklenebilirken disik iyi olus ise bu cabayi
zorlastirarak bir kayip sarmalini baslatabilir. Zhang vd. (2026), yapay zeka kullaniminin iyi olusu hem
ozerklik (kaynak) hem de is glivencesizligi (talep) yoluyla eszamanli etkiledigi Gzerine calismalar
yapmistir. Wu vd. (2024) ise arastirmalarinda bu olumsuz etkinin is yeri farkindahgiyla
hafifletilebildigini ortaya koymuslardir. Bu calismalar iyi olusu tek basina ele alsa da, yapay zeka
okuryazarhginin onu diger sosyal boyutlarla birlikte nasil etkileyebildigini batincil olarak
incelememistir.

Kapsayicilik-esitlik, Mor Barak'in (2005) grup aidiyeti, karar slireglerine katilm, iletisim ve kaynaklara
erisim Uzerinden tanimladigi cerceveye dayanir. Bu boyutun yapay zeka ile iliskisinin anlamli olmasi
beklenmektedir. Zira yapay zeka ile ise alim, performans yonetimi ve gorev dagitimina yerlesen
algoritmik sistemler yeni kapsayicilik dinamikleri yaratir. Bankins vd. (2024), bu sistemlerin egitim
verisindeki geg¢mis Onyargilari yeniden (Uretebilecegini ve belirli gruplari sistematik olarak
dezavantajli kilabilecegini vurgular. Yapay zeka okuryazarhigi burada gift yonli isleyebilir: sistemlerin
nasil karar verdigini anlayan calisanlar ciktilari elestirel degerlendirip itiraz ederken okuryazarhk
gruplar arasinda esitsiz dagildiginda yeni bir dijital esitsizlik katmaninin olusmasina neden olabilir.
Kim ve Kim (2024), yapay zeka kaynakli is glivencesizliginin psikolojik giivenlik ve bilgi paylasimini
zayiflattigini aciklayan dayanaklar sunmustur. Literattirdeki ¢alismalar kapsayiciligl ayri bir boyut
olarak ele alsa da, onu okuryazarlik ve is glivencesizligiyle ayni model icinde konumlandiran galisma
sayisi sinirhdir.

Gelisime algilanan yatirim, Kuvaas ve Dysvik'in (2009) isletmelerde calisanlarin gelisime dair
algilanan yatirnmin yalnizca sunulan egitimin miktari degil, o egitimin verdigi 6rgitsel sinyalin
inandiriciligr ile baglantili oldugu varsayimina dayanir. Bu mantikta yapay zeka araglarini, gelisim
surecine eslik eden bir yetkinlik olmadan dikkate alan bir 6rgit, ¢alisana "yatirrm" degil "ikame"
sinyali verir. Boylelikle bu boyut yapay zeka caginda beceri ylkseltme (upskilling) ve yeniden beceri
kazandirma (reskilling) yatirnmlarinda kendisine yer bulmustur. Nitekim Dinya Ekonomik Forumu
(2025), is gucuniin 6nemli bir boliminin yakin gelecekte yeniden beceri kazanmaya ihtiyac
duyacagini ngorir. Burada okuryazarhgin kime dagitildigi kritik bir mekanizmadir: gelisim firsatlari
isletme fonksiyonlari ve gruplar arasinda adil dagitildiginda bu boyutun giiglenmesi beklenirken,
belirli galisanlar bu firsatlardan yoksun birakildiginda ise bunun bir ikame habercisi olarak
yorumlanabilecegi ongorilebilir. Lu vd. (2023), slrdirilebilir insan kaynaklari uygulamalarinin
calisan dayaniklihgini giiclendirdigini gosterir. Bu cercevede yapay zekad okuryazarligina yapilan
yatirrm hem somut bir beceri kazanimi hem de Orgitin galisanin gelecegini 6nemsedigine bir
isarettir.

is gtivenligi iklimi, bir is yerinde giivenlige verilen 6nemin calisanlarca paylasilan ortak algisi olarak
sosyal surdirulebilirligin yerlesik bir bileseni olarak ele alinmaktadir. Nitekim guvenli calisma
kosullari, insana yarasir isin (SDG-8) ayrilmaz bir parcasi sayilmaktadir (Zwetsloot ve Starren, 2004).

101



YAPAY ZEKA OKURYAZARLIGI VE CALISMA YASAMINDA SOSYAL SURDURULEBILIRLIK: KAVRAMSAL BiR DERLEME

Boyut, Hahn ve Murphy'nin (2008) alti maddelik dlcegiyle dlciiliir. Ornegin Neal ve Griffin (2006),
¢alismalarinda glvenlige oncelik veren bir iklim sayesinde galisanlarin daha givenli davranislar
sergileyip kaza oranlarinin diisebilecegini savunmustur. Olcek her ne kadar kaza ve yaralanma
onleme baglaminda gelistiriimis olsa da, Ol¢tigl yapi yalnizca fiziksel givenlikle sinirh degildir:
yonetim-calisan is birligi, glvenlik geri bildirimi ve calisanin sorun bildirmekte kendini 6zgir
hissetmesi gibi sosyal ve iletisimsel unsurlari da kapsar. Bu nedenle giivenlik iklimi, sadece psikolojik
degil ayni zamanda sosyal bir yapi olarak kavramsallastiriimakta (Zohar, 2003) ve en glgli iliskisini
orgut icindeki acik iletisim ve geri bildirim mekanizmalariyla kurmaktadir.

Yapay zeka, is glivenligi izleme ve olay raporlama siireclerine girdiginde iki yonde isleyebilir.
insanlarin gdézden kacirdigi tehlikeleri isaretleyen bir yardimci olarak kullanildiginda, giivenlige
verilen énemi goériinir kilarak iklimi giiclendirebilir. Ote yandan, giivenlik kararlarinin énemli
kisimlarini devralip galisanin sorumlulugunu azalttiginda kaza sayisi diigse bile iklimi zayiflatabilir
¢lnki c¢alisanlar sisteme kontrolsiiz sekilde glivenmeye baslayabilir. Bu durum sorun bildirme
kanallarini belirsizlestirebilir. GUvenlik ikliminin bu sosyal ve iletisimsel dogasi, yapay zeka baglamina
baglayan kopriyil olusturur zira bir glivenlik sisteminin neyi yakalayip neyi kacirabilecegini anlayan
calisan, ona ne zaman glivenip ne zaman kendisinin aksiyon almasi gerektigini ve bdylece bir sorunu
ne zaman bildirmesi gerektigini gérece daha dogru degerlendirebilir (Probst vd., 2026).

Bununla birlikte s6z konusu kavramsal baglarin énemli bir siniri vardir. is giivenligi iklimi, secilen dért
boyut arasinda yapay zeka baglaminda en az arastirilmis olani olabilir. Hahn ve Murphy'nin (2008)
Olceginin yapay zeka destekli bir glivenlik ortaminda dogrulandigi yayimlanmis bir calismaya heniiz
rastlanmamistir. Dolayisiyla bu boyutun yapay zeka okuryazarligi ve is glivencesizligiyle iliskisi, diger
ic boyuta kiyasla daha dolayli ve biyiik 6lciide kuramsaldir. is giivenligi ikliminin, yapay zeka
dinamiklerinden ¢ok yonetim kalitesi, sektor kiiltirl ya da mevzuat gibi baska orgutsel etkenlere
duyarli olmasi olasidir. Durum bdyle olunca boyut, modelin ampirik olarak sinanmasinda 6zellikle
dikkatle ele alinmali ve diger boyutlardan bagimsiz davranma olasiligina acik birakilmahdir. is
giivenligi ikliminin modele dahil edilmesi, tam da bu olasi bagimsizligi sinanabilir kilmak icindir. ilgili
boyutlarin birlikte ele alinmasi, hangisinin yapay zekd okuryazarhigina duyarl, hangisinin gérece
bagimsiz oldugunu ayirt etme olanagl sunar. Bu ayirim, ancak boyutlar ayni model iginde
konumlandirildiginda gorinir hale gelir. Dolayisiyla is glvenligi ikliminin gérece zayif bagi, bir
kapsam kusuru degil, modelin ayirt edici gliclini sinayan bir unsur olarak degerlendirilmektedir.
Aciklanan boyutlar bir araya geldiginde alanyazinin énemli bir siniri belirginlesir: yapay zeka
okuryazarhginin etkisini inceleyen calismalar bu boyutlari genellikle tek tek ele almis, dordiini tek
bir ¢alisan-dizey aracilik modelinde birlikte konumlandiran bir ¢alismaya rastlanmamistir. Bu
derlemenin kavramsal katkisi tek tek bulgulari yinelemek degil, onlari birbirine baglayan bitiinlesik
bir cerceve dnermektir.

Bu tercihin ana gerekgesi dort boyutun kuramsal olarak birbirleri ile iliskili olmalariyla birlikte yapay
zeka karsisindaki davranislarin her zaman ortiisemeyecegidir. Ornegin Liu vd. (2025) ile Sun vd.
(2025), yapay zeka degiskenlerinin farkh ¢ikti boyutlarinda farkh diizeyde tepki Urettigini
gostermektedir. Bu nedenle dort boyut, tek bir ortak degiskenin gostergeleri olarak degil, birbiriyle
iliskili ama ayri yapilar olarak ele alinir.

Bu cercevede "calisma yasaminda sosyal stirdirilebilirlik", dort boyutun birlikte incelenmesini ifade
eden bir kavramsal basliktir. Yeni ve bitlinlesik bir 6l¢lim yapisi iddiasi tasimaz. Dort boyutu tek bir
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Ust kavramin alt bilesenleri olarak modelleyen daha kapsamli bir yapi elbette sinanabilir ancak bu
yapi desteklenmediginde boyutlar birbirinden bagimsiz olarak da arastirilabilir.

Tablo 3: Calisma Yasaminda Sosyal Sirdiiriilebilirligin Calisan Boyutu
Boyut Kaynak Olgek Yapay Zeka ile ilgisi

Calisan lyi Olusu (EWB) Zheng vd. (2015) Yapay zeka okuryazarhgi anlamli ise
ayrilan dikkati korumakta, maruziyet
ise is yeri iyi olusunu
tiketebilmektedir
Kapsayicilik-Esitlik (INCEX) Mor Barak (2005) Algoritmik kararlar denetim ve
dagihma bagh olarak kapsayiciligi
zayiflatabilir ya da
giclendirebilmektedir

Gelisime Algilanan Yatirim (PIED) Kuvaas ve Dysvik (2009) Yapay zeka okuryazarlig gelisimine
yapilan yatirim, uzun vadeli 6rgitsel
taahht sinyali vermektedir

is Giivenligi iklimi (SCS) Hahn ve Murphy (2008) Artirma olarak yapay zeka is giivenligi
iklimini gliclendirebilir, ikame olarak
ise zayiflatabilir

Not: Dért boyut, ¢alisma yasaminda sosyal siirdiiriilebilirliGin ¢alisan diizeyindeki gdstergeleridir. Tabloda yer almayan
yakin yapilar (¢calisan sesi, insana yarasir is, is-yasam dengesi) sosyal boyutla iliskili olmakla birlikte mevcut gcercevenin
kapsami disindadir.

5. Kavramsal Cerceve ve Onermeler
Model, dort yapisal yol Gizerine kuruludur ve Baron ve Kenny'nin (1986) aracilik mantigini Hayes'in
(2022) glincel cercevesiyle benimsemistir. Yapay zeka okuryazarligindan sosyal siirdirulebilirlige
dogrudan yol (c’), okuryazarhktan is gilvencesizligine (a yolu), is glivencesizliginden sosyal
sirdurdlebilirlige (b yolu) ve okuryazarligin glivencesizlik Gzerinden dolayl etkisini olusturan aracilik
(axb) yolu.

Sekil 2: Gelistirilen Kavramsal Modelin Yapisi

YORDAYICI DEGISKEN ARACI DEGISKEN GIKTI DEGISKEN

Yapay Zeka Okuryazarhg Is Giivencesizligi Sosyal Siirdiiriilebilirlik
(MAILS-10) - (Jis-4 cognitive) - BDyUtl ari

Carolus vd. (2023); Vander Elst, De Witte &
Koch & Carolus {2024) De Cuyper (2014)

¢’ (+) dogirudan etki

Olasi Aracilik Etkisi {a x b)

EWB-18 INCEX-14 PIED-7
Calisan iyi Olusu Kapsayicilik - Esitlik Gelisime Yatinm
Zheng vd. (2015) Mor Barak (2005) Kuvaas & Dysvik (2009)

Onerme 1 (Dogrudan Etki). Yapay zekad okuryazarliginin sosyal siirdiiriilebilirlik boyutu {izerinde
dogrudan ve olumlu bir etki gostermesi beklenir (¢’ yolu). Yapay zekdnin neyi yapip neyi
yapamayacagini anlayan galisanlarin, teknolojiyi bir tehdit olarak degil, islerini kolaylastiran bir arag
olarak degerlendirme egiliminde olacaklari beklenmektedir. Bu durum, kisilerin hem ise
odaklanmalarini hem de iyi olus, kapsayicilik, gelisim ve is glvenligi gibi alanlara zaman ve eneriji
ayirmalarini kolaylastirabilir. Kaynaklarin korunmasi kurami agisindan bunu bir kazanim sarmali
olarak ele almak mimkindiir clinkii okuryazarlik yeni kaynaklar kazanmayi besler, kazanilan
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kaynaklar da daha fazla yatirimi mimkiin kilar (Hu vd., 2023; Kahraman vd., 2025; Liu vd., 2025; Sun
vd., 2025). Etkinin anlaml sekilde ortaya gikabilmesi igin 6rgltte yapay zekanin yeterince kullaniliyor
olmasi 6nemlidir zira yapay zekayi az kullanan firmalarda bu etki fark edilemeyecek kadar guigsiz
kalabilir. Onerme, okuryazarligin dort sosyal siirdiiriilebilirlik boyutu tzerindeki dogrudan etkisini
tek bir modelde sinanabilir kilarak, literatiirde daginik incelenen ciktilari ortak bir cercevede
birlestirir.

Onerme 2 (Yapay Zeka Okuryazarhigl > is Giivencesizligi). Belirli érgiitsel baglamlarda yapay zeka
okuryazarhginin algilanan is glivencesizligini azaltmasi beklenir (a yolu). Mekanizma bilisseldir yani
yapay zekanin gercek kapsam ve sinirlarini is yasaminda anlayan bir calisan, bilgi bosluklarini tehdit
olarak gormeyebilir.

Bu beklentiyi cesitli bulgular desteklemektedir. Sujan vd. (2025), 384 calisanlik 6rneklemde yapay
zekaya uyum ile is glivencesizligi arasinda giglii ve negatif bir iliski (r = -0,784) bulmus ve bunu is
talepleri-kaynaklari ¢ercevesinde agiklamistir. Karademir (2026) Tirkiye baglaminda dijital
yetkinligin is glivencesizligi algisi Gizerinde benzer bir hafifletici rol oynadigini géstermistir. Xu vd.
(2026) ise okuryazarhigin degil ama yapay zeka farkindaliginin, zorlayici ya da engelleyici bicimde
degerlendirilmesine gore is glivencesizligini farkli yonlerde sekillendirebilecegini arastirmistir.
Burada belirtilmelidir ki bu iliski kosulludur ve karsit gértsler de vardir. Kuramsal olarak okuryazarlik,
belirli otomasyon risklerini goérinir kilabileceginden tehdidi artirabilir (Acemoglu ve Restrepo,
2020). Yine Fu ve Zhang (2026) yapay zeka uygulama yogunlugu ile is glivencesizligi arasinda U-sekilli
bir iliski bulur: orta diizey kullanim giivencesizligi azaltirken, asiri yogunluk artirir. Onerme, yapay
zekd entegrasyonunun belirli bir esigi astigl, kurumsal okuryazarlik gelisiminin saglandigi ve is
ikamesi baskisinin yonetilebilir kaldigi baglamlara 06zgli bir kuramsal beklenti olarak
konumlandiriilmaktadir.

Onerme 3 (is Giivencesizligi > Calisan Ciktilari) is giivencesizliginin sosyal sirdiiriilebilirlik Gizerinde
olumsuz bir etki gdstermesi beklenir (b yolu). Bu 6nerme kaynaklarin korunmasi kuraminin kayip
sarmalina dayanir. Oyle ki is surekliligine iliskin glivencesizlik, bilissel ve duygusal kaynaklari tiiketir
ve iyi olusun surdirtilmesi, kapsayici katilim, gelisime yonelim ve is glivenligi icin gereken yatirimlara
daha az kaynak birakabilir (Ragu-Nathan vd., 2008; Vander Elst vd., 2014).

Gesitli galhismalar bu yolu desteklemektedir: is glivencesizligi, yapay zeka farkindalgi ile galisan
ciktilar arasinda araci rol oynamakta (Chung vd., 2025), mesleki kimlik tehdidiyle diisen iyi olusa
aracilik etmekte (Gull vd., 2023) ve kurumsal sosyal sorumluluk gibi o6rgitsel kosullarca
hafifletilebilen olumsuz sonuclar liretmektedir (Kim ve Lee, 2025). Bu bulgu, is glivencesizliginin
ciktilar Gzerindeki etkisinin 6rgitsel kosullara bagh olarak degisebilecegine isaret eder.

Bununla birlikte b yolu her baglamda ayni etkiyi vermeyebilir. Yildiz vd. (2026), 398 Tirk cagri
merkezi calisaninda yapay zeka kaygisi ile 6rgltsel baghlik arasinda -beklenenin aksine- olumlu bir
iliski bulmustur. Bu durum, tehdidin bazi durumlarda calisani isten uzaklastirmak yerine
organizasyona daha siki baglanmaya itebilecegini gozler 6niline sermektedir. Zhong vd. (2026) ise
yapay zeka kaynakl is gilvencesizliginin yenilikgi davranis Uzerindeki etkisini su sekilde
aciklamiglardir. Guvencesizlik disuk diizeydeyken davranisi bastirirken, belirli bir esigi astiginda tam
tersine harekete gegirici olabilmektedir. Bu nedenle Onerme 3, her kosulda gecerli sabit bir kural
olarak degil ciktinin tiiriine ve tehdidin siddetine gore bi¢cim degistirebilen ve sinanmasi gereken bir
beklenti olarak sunulur.
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Onerme 4 (Olasi Aracilik). Yapay zekd okuryazarliginin, is giivencesizligi Uzerinden sosyal
surdurulebilirlige dolayl bir etki gostermesi beklenmektedir (axb yolu). Yapay zeka okuryazarliginin
is glvencesizligini azaltmasi, azalan glivencesizligin ise sosyal surdurilebilirlik genelinde daha
olumlu sonuclari desteklemesi beklenir. Bu 6nerme, onceki (i¢ 6nermenin mantiksal bilesimidir.
Ancak a ve b yollarinin her ikisi de baglama duyarl oldugundan aracilik etkisi de kosulludur; bu
nedenle kesin bir 6neriden ¢ok bir arastirma yoni olarak degerlendirilmelidir. Baglam kosullari
olgunlastik¢a ve okuryazarliga 6zgl 6lglim araglari gelistikge bu olasi araciligin daha fazla netlesmesi
beklenir. Boylece dnerme, okuryazarhga 6zgi 6lgim boslugunu gorinir kilarak gelecekteki 6lgek
gelistirme ve aracilik sinamasi icin somut bir ydntemsel glindem sunar.

Farkli bir modelde araci degisken olarak is glivencesizligi yerine yapay zeka kaygisini yerlestiren bir
yap! da dasinilebilir. Yapay zekd kaygisi Olcekleri teknolojiye 06zgl tehdidi dogrudan
hedeflediginden 6lgciim-baglam uyumu agisindan avantajlidir; ancak bu yapi gérece yeni oldugundan
orgutsel giktilarla iliskisi hentiz is glivencesizligi kadar incelenmemistir. Gelecekteki ¢alismalarin her
iki araci degiskeni ayni 6rneklemde karsilagtirmasi, bu tercihin ampirik dayanagini giiglendirebilir.

Tablo 4: Onermeler, Destekleyici Alanyazin ve Sinir Kosullari

Onerme Destekleyici Alanyazin Sinir Kosullan
01. yapay zeka okuryazarligi > Sun vd. (2025); Hu vd. (2023); Liu vd. | Onemli élciide érgiitsel yapay zeka
Calisan giktilari (c') (2025); Kahraman vd. (2025); Zhang | entegrasyonu gerektirir
vd. (2026); Wu vd. (2024)
02. yapay zeka okuryazarhg - s Hu vd. (2023); Karademir (2026); ikameye egilimli piyasalarda
glivencesizligi (a) Sujan vd. (2025); Xu vd. (2026); Zhang | hafifletici etkisi zayiflar, 6z-yeterlilik
vd. (2026); Fu vd. (2026); Liu vd. gibi kisisel kaynaklar tehdit

(2024); COR kurami kaynak kazanim | degerlendirmesini diizenleyebilir
sarmali mantigi (Hobfoll, 1989, 2001) | (Shin vd., 2026); erken yapay zeka
entegrasyon baglamlarinda a yolu
henliz aktive olmayabilir (Lindgren,

2026)
03. is giivencesizligi > Calisan Vander Elst vd. (2014); Ragu-Nathan | Yildiz vd. (2026), yapay zeka kaygisi-
ciktilari (b) vd. (2008); Tarafdar vd. (2007); baghlik iliskisinde ters yon

Chung vd. (2025); Gull vd. (2023); bildirmekte, Zhong vd. (2026) ise b
Yam vd. (2023); Kim ve Lee (2025); yolunun esikli (nonlineer)

Zhong vd. (2026) isleyebilecegini gostermektedir
04 (Olasi Araci) yapay zeka COR kurami (Hobfoll, 1989, 2001); Okuryazarhga 6zgl 6lgim boslugu
okuryazarhg - is glivencesizligi > Stahl vd. (2020); Cooke (2025) tespiti. Entegrasyon yogunlugu asgari
Calisan ciktilar (ab) esigin altinda kalan baglamlarda a

yolu henliz aktive olmayabilir
(Lindgren, 2026)

Not: 04 olasi araci olarak ve arastirma yénii olarak diisiiniilmiistiir.
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Tablo 5: Okuryazarhga Ozgii Ol¢iim Boslugu: Mevcut Araglarin Karsilastirmali Konumu

Olglim Tiirii

Ne Olger?

Yapay Zeka Okuryazarligi Mekanizmasi Agisindan
Sinirlihigi

JIS (Vander Elst vd., 2014)

Genel is kaybi algisi

yapay zeka okuryazarligina 6zgii tehdit
mekanizmasini ayirmaz, yapay zeka oncesi
normlara dayanir

AAJI (Walczok ve Bipp, 2025)

Otomasyon kaynakl duyussal
is glivencesizligi

STARA farkindaligi ve duyussal tepki odaklidir.
Walczok vd. (2026) bu hatti bliyik dil modelleri
baglamina genisletmis olsa da okuryazarligin
bilissel kaynak mekanizmasini yakalamaz

AAAW-JI alt boyutu (Park vd.,
2024)

yapay zeka tutumlari iginde is
glvencesizligi alt boyutu

Tutum odaklidir. Okuryazarlk degil, degerlendirici
yonelim ile bilissel yetkinlik kavramsal olarak
ayrisir

yapay zeka okuryazarligi
Olgekleri (MAILS, AILS vd.)

yapay zeka anlama,
degerlendirme ve kullanma
kapasitesi

is givencesizligi mekanizmasini 6lgmez. Yordayiciy:
tanimlar, a yolunu degil

Okuryazarliga 6zgi bosluk
(6nerilen gindem)

yapay zeka okuryazarligi >
tehdit degerlendirmesi - JI
mekanizmasi

Okuryazarlk temelli tehdit degerlendirme
mekanizmasini dogrudan yakalayan 6l¢lim hatti
heniiz olgunlagsmamistir

Not: AAJI = Automation and Al-induced Job Insecurity (Walczok ve Bipp, 2025); AAAW = Al Attitudes at Work (Park vd.,
2024); MAILS = Meta Al Literacy Scale (Carolus vd., 2023; Koch ve Carolus, 2024); AILS = Artificial Intelligence Literacy
Scale (Wang vd., 2023).

6. Tartisma: Kuramsal Katkilar

Bu calismayi yapay zeka ve kurumsal stirdiirilebilirlik kesisimindeki diger calismalardan ayiran dort
katki sunmasi hedeflenmistir. Genel olarak bu makale, calisma yasaminda sosyal surdrilebilirlik
alanyazinini yapay zeka okuryazarligi perspektifiyle birlestirmekte ve bugtine dek biyilk 6lgtide ayri
ilerleyen (g arastirma akisini -yapay zeka okuryazarlig, is givencesizligi ve ¢alisan odakli sosyal
surdardlebilirlik 6l¢iimU- ortak bir gergcevede bir araya getirmektedir.

Birinci katki, yapay zeka okuryazarhginin kaynaklarin korunmasi kurami icindeki yeriyle ilgilidir. Bu
kurami teknoloji kaynakli strese uygulayan o6nceki calismalar agirlikhh olarak talep boyutuna
odaklanmistir: teknolojinin galisani nasil asiri yikledigi, mahremiyeti nasil zorladigi ve nasil belirsizlik
Urettigi gibi (Ragu-Nathan vd., 2008; Tarafdar vd., 2007). Ayni karsilasmanin kaynak boyutu -yani
teknolojik degisimin bir kazanim mi yoksa kayip sarmali mi baglatacagini belirleyen Kkisisel
yetkinlikler- daha az incelenmistir. Yapay zeka okuryazarliginin, tehdidi hafifleten ve kazanimi
olanakli kilan kisisel bir kaynak olarak konumlandirilmasinin literatiire onemli katki saglamasi
beklenmektedir.

Ornegin Hu vd. (2023) yapay zeka kullanimini dijital dayanikliiga baglarken okuryazarligi tek bir
ciktiyla iliskilendirir. Mevcut c¢alisma bu mantigi, okuryazarhg sosyal surdurdlebilirligin dort
boyutuna ayni anda baglayan bir aracilik yapisina genisletir. Benzer bicimde Bankins vd. (2024)
yapay zekanin etkilerini birey, takim ve 6rgit diizeylerinde gruplar ancak yapay zeka yetkinliklerini
is guvencesizligi degerlendirmesine baglayan 6zgiil model 6nermez. Bu calisma, okuryazarlk -
tehdit degerlendirmesi = sosyal stirdirtlebilirlik giktilari modelini birey diizeyinde sinayabilmek igin
onermeler dizisi sunmaktadir.

ikinci katki, calisan diizeyindeki sosyal siirdiiriilebilirligin dért boyutunun birlikte ele alinmasiyla
ilgilidir. Alanyazinda calisan iyi olusu (Zheng vd., 2015), kapsayicilik-esitlik (Mor Barak, 2005),
gelisime algilanan yatirnm (Kuvaas ve Dysvik, 2009) ve is glivenligi iklimi (Hahn ve Murphy, 2008)
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cogunlukla birbirinden bagimsiz calismalarda incelenmistir. Bu boyutlari tek bir cercevede bir araya
getirmek, yapay zeka okuryazarliginin ayni g¢alisan grubunda farkli surdarilebilirlik boyutlan
tizerinde nasil farklilasan etkiler tiretebilecegini grmeye olanak tanir. Ornegin okuryazarligin ¢alisan
iyi olusunu giclendirirken is glivenligi iklimini gorece daha az etkileyebilecegi gibi boyuta 6zgii
oruntiler, ancak bu boyutlar birlikte ele alindiginda goriinir hale gelir. Bu yoniyle calisma, sosyal
sirdurdlebilirligin bireysel diizeyini parcali degil biitlincil bicimde okumayi 6nermektedir.

Uglincii katki, is glivencesizliginin modeldeki roliiyle ilgilidir. Literatiirde son yillarda gériilen egilim,
is glivencesizligini ya da yapay zeka kaygisini diizenleyici (moderatér) degisken olarak ele almaktir.
Ancak vyapay zekd okuryazarliginin, calisanlarin is sirekliligini sekillendirmesi beklendigi
distndlddginde is glvencesizliginin okuryazarliktan bagimsiz bir moderator degil, onun etkisini
tasiyan bir araci olarak konumlanmasinin daha dogru oldugu disiintilmektedir (Baron ve Kenny,
1986; Hayes, 2022). is giivencesizligini araci olarak konumlandirmak, modeli kaynaklarin korunmasi
kuraminin 6ngérdigli nedensellik temasina yaklastirabilir ve daginik bir etkilesim iliskileri yigini
yerine sinanabilir bir alana dénustirebilir.

Dordiunci katki, okuryazarhiga 6zgii 6lcim boslugu argiimaniyla ilgilidir. Yapay zekd ve otomasyon
baglaminda is glivencesizligi 6lcimiinde 6nemli ilerlemeler kaydedilmistir. Walczok ve Bipp (2025),
otomasyon kaynakli is giivencesizliginin (AAJ1) genel is glivencesizligi 6lceginden (JIS) ayrisan ayri bir
yapida oldugunu agiklarken Park vd. (2024) ise yapay zeka tutumlari icinde bir is glivencesizligi alt
boyutu olarak tanimlamigtir. Mevcut ¢alisma salt yeni bir 6l¢iim glindemi olusturmaktan ziyade onu
yapay zeka okuryazarhigi mekanizmasina 6zgii bicimde yeniden cercevelemeyi amaclamaktadir.

Bu araclarin yapay zeka farkindaligi, otomasyon kaynakli duygusal tehdit ya da yapay zeka tutumlari
etrafinda sekillenmeleri bakimindan benzer sinirlari s6z konusudur. Okuryazarligin -bir bilissel
kaynak olarak- g¢alisanin tehdit degerlendirmesini nasil dontstirdigini dogrudan dlgen bir aragla
taranan literatir baz alindiginda heniz karsilagsilmamistir. Buradaki iddia, "yapay zeka baglaminda is
glivencesizligi olcegi yoktur" demek degildir. Mevcut olceklerin, okuryazarligin bu doénistirici
rolini vyakalayacak bicimde heniz kapsamli sekilde tasarlanmamis oldugunu gostermektir.
Gelecekteki oOlgim c¢alismalari, bu "bilissel kaynak —> tehdit degerlendirmesi" mekanizmasini
dogrudan hedefleyebilir.

Ozetle bu katkilar, iliskili olduklari cercevelerin yerini almak yerine onlarin {izerine insa edilmistir.
Carroll (1991) ve Elkington (1998), kurumsal strdirilebilirligin sosyal boyut arglimaninin temelini
olustururken Aguinis ve Glavas (2012), bu modelin doldurmayi amacladigi mikro-diizey bosluga
tanimlama getirmistir. Stahl vd. (2020) ile Cooke (2025) calisma yasamindaki siirdirilebilir insan
kaynaklari gelenegini gelistirir. Kobal Grum ve Babnik (2022) ise ¢alisma yasaminda sosyal
surdardlebilirligi analitik bir kavram olarak inceleyen kapsamli bir derleme sunar. Mevcut ¢alisma,
yapay zeka entegrasyonunun bu gergevelerin dne slirdiigl sosyal iddialari nasil etkileyebilecegini
aciklayan bir arastirma alani 6nerir.

Mevcut ¢alisma, Chung vd. (2025) ile Fu ve Zhang (2026) gibi arastirmacilarin kurdugu yapay zeka-is
glvencesizligi bagini, farkh bir degisken (farkindalik yerine okuryazarlik) ve farkli bir ¢ikti alani
(davranigsal giktilar yerine sosyal stirdirilebilirlik boyutlari) Gzerinden yeniden ele alir. Walczok ve
Bipp'in (2025) ¢alismasi bu iliskiyi lgmenin psikometrik gligliklerini ortaya koyar.
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7. Yonetsel Cikarimlar

Bu makalede savunulan model, yapay zeka entegrasyonu surecindeki 6rgiitlerin karsilasabilecegi
bazi yonetim konularina isik tutmaya ¢alismistir. Bu ¢ikarimlar kuramsal temellidir ancak ampirik
olarak heniiz sinanmadigindan kesin uygulama Onerileri olarak degerlendirilmemelidir.

Paralel yatirrm. Organizasyonlar yapay zeka araci devreye alimlarini 6nceliklendirirken varsa
yetkinlik gelisim planlarini ise genelde daha sonraki asamalarda ele almaktadirlar. Model bu
siralamanin kayip sarmali dinamigini Urettigini distindirmektedir. Calisanlar yapay zekayla onu
yorumlayacak okuryazarliktan yoksun bigimde karsilastiklarinda, onu sureklilik tehdidi olarak
degerlendirebilmekte ve ardindan gelen kaynak tikenmesi de calisma yasamindaki sosyal
sirdurdlebilirlik boyutu Gzerinde goriniir hadle gelebilmektedir. Yapay zeka okuryazarligi gelisimini
sonradan eklenen bir egitim modiili olarak degil de eszamanli bir yatirim olarak ele almak kazanim
sarmali yolunu etkin kilabilecektir. Bu yaklasim, okuryazarligi teknik bir insan kaynaklari gorevi
olmaktan gikarip sosyal bir strdirilebilirlik kaldiracina dontistirmeyi amaglamaktadir.

Bu, stratejik yonetimdeki dinamik yetenekler yaklasimiyla da ortisir: Teece (2007), 6rgitin kendini
yeniden yapilandirma kapasitesini sirdirdlebilir performansin temeli sayarken yapay zeka
okuryazarhgini bu kapasitenin calisan diizeyindeki bir bileseni olarak konumlamak oldukg¢a uygun
gortiinmektedir.

Dagitim. Yapay zeka okuryazarligl yatirimi yalnizca teknik ve st diizey islevlerde yogunlasir, saha ve
operasyon c¢alisanlari ise kendi baslarina uyum saglamaya birakilirsa, modelin 6ngordigu
kapsayicilik boyutu ciddi anlamda farklilasmaya baslayabilir. Bu durum, isletmelerde esitsizligi
azaltmak yerine aksine siddetini arttirabilir. Bu nedenle yapay zeka vyetkinliginin isletme
fonksiyonlari ve calisan gruplari arasinda nasil dagildiginin izlenmesi, bu yatirimi bir kapsayicilik
aracina donustirmenin 6n kosulu olarak sayilabilir. Bu sorunun 6rgiit dizeyindeki karsiligi, yapay
zekanin nasil yonetildigidir. Denetimsiz birakilan yapay zeka karar sistemleri kapsayicilig
zayiflatabilir (Mittelstadt vd., 2016). iste bu nedenle ¢alisan diizeyindeki kapsayicilik ¢abalarinin,
orglt diizeyindeki seffaflik ve denetim uygulamalariyla birlikte ele alinmasi 6nerilmektedir.

Sinyal verme. Kuvaas ve Dysvik (2009), gelisim algisinda belirleyici olanin verilen egitimin miktar
degil, 6rgltiin verdigi sinyalin inandiriciligi oldugunu goésterir. Yetkinlik gelisimi taahhiidii olmadan
yapilan bir dijital déniistim cabasi, 6rgiitiin niyeti ne olursa olsun bir "ikame" sinyali verebilir. Ote
yandan okuryazarlik gelisimine yonelik acik ve gorunir bir taahhit, calisanlarin orgitin niyeti
hakkindaki goris ve algilarini degistirebilir. Bu sinyal yalnizca calisani degil, dis paydaslari da
(yatinnmcilar, dizenleyiciler, gelecekteki adaylar) etkileyebilir. Charlwood ve Guenole (2022), yapay
zekanin insan kaynaklarinda farkh etkiler yarattigini ve bu siirecte 6rgitiin galisanlara verdigi
mesajlarin ve yeniden beceri kazandirma taahhidunin belirleyici oldugunu tartismistir.

Tehdit yonetimi. Araci degisken olarak konumlandirilan is glivencesizligi, kismen galisanlarin yeteri
kadar bilgi sahibi olmayip spekiilatif ortamlardan beslenebilmektedir. Yapay zekanin hangi rolleri
gliclendirebilecegi, hangi gorevleri kismen ya da tamamen degistirebilecegi konusunda seffaf
iletisim glvencesizligin beslendigi bilgi boslugunu kapatmada énemli rol oynayabilir. Bu, galisanlara
is glvencesi garantisi vermek degildir. Aksine ¢alisanlarin en koétl senaryolar yerine gergekgi
degerlendirmeler yapmasini saglayacak bilgiyi sunmaktir. Burchell (2009) analizinde, esnek giivenlik
politikalarinin sundugu ekonomik giivencenin is glivencesizliginin iyi olus tizerindeki olumsuz etkisini
beklenenden ¢ok daha az yumusattigini géstermistir. Bu, calisanlara yalnizca maas ya da istihdam
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glivencesi sunmanin yetmedigini, tehdidin kaynagindaki bilgi boslugunu kapatan okuryazarhk
temelli midahalelerin tamamlayici bir rol Gstlenebilecegi anlamini tasir.

Batlncll olarak bakildiginda, bu gikarimlarin etkisi yalnizca isletmelerle sinirli degildir. Avrupa
Birligi'nin Kurumsal Sdrdaralebilirlik Raporlama Direktifi (CSRD; Direktif 2022/2464) ile birlikte,
kapsamdaki firmalar strdirilebilirligin sosyal boyutuna -kendi is giic, calisma kosullari, esitlik ve
firsat- iliskin gostergelerini raporlamakla yikimliu hale gelmislerdir. Bu ¢ercevede calisanin yapay
zeka okuryazarligina yapilan yatirim, bir maliyet kalemi olmaktan ¢ikip ESG performansinin somut
bir gdstergesi olarak ele alinabilir. Kiiresel Raporlama Girisimi'nin GRI 404 (Egitim ve Ogretim) ve GRI
405 (Cesitlilik ve Firsat Esitligi) standartlari da bu makalede anlatilan modelin sosyal stirdirilebilirlik
boyutuyla kavramsal olarak iliskilendirilebilir. Bu durum, onerilen kavramsal modelin yalnizca
kuramsal bir tartisma ile sinirl kalmamasi gerektigini aksine kurumsal raporlama altyapisi araciligiyla
isletme uygulamalarina da baglanabilecegini gostermektedir.

8. Sinirliliklar ve Gelecek Arastirmalar

Cerceveyi ampirik test asamasina tasimadan dnce acik¢a kabul edilmesi gereken bazi sinirhliklar
belirtmek elzemdir.

Calisma ampirik degil kavramsaldir. Calismada sunulan 6nermeler gerekgesini kuramsal akil
yuritmeden ve mevcut literatiirden alirken sinanmig bir yapisal esitlik modelinin sonuglari heniiz
paylasiimamistir. Bu boyutlarin ampirik olarak bir ist katmani birlikte temsil edip edemeyecegi ve
birbirinden ayrisacak sekilde gecerlilik gosterip gostermedigi, alan verisinin analizlerinden sonra
netlesebilecektir.

ikincisi, nedensellik yoniyle ilgilidir. Model, yapay zeka okuryazarligini yordayici, is glivencesizligini
ise onun sonucu olarak konumlandirir. Bu siralama kaynaklarin korunmasi kuraminin mantigina gére
tercih edilmistir ancak ters yon de en az o kadar savunulabilir. Yani ciddi bir ikame riskiyle karsilagan
bir calisan, bu durumdan korunmak icin yapay zeka okuryazarligini gelistirmeye yénelebilir. iste bu
noktada gilivencesizlik, sonu¢ degil neden konumuna gecebilir. Ayrica yonetici destegi, egitim
altyapisi gibi orgitsel kosullar her iki degiskeni ayni anda etkileyerek, kesitsel bir tasarimin ayirt
edemeyecegi vyaniltici bir iliski yaratabilir. Ornegin destekleyici bir yodnetici hem calisanin
okuryazarhgini hem de giivenlik algisini yikseltiyorsa, aradaki iliski gercekte oldugundan gayet farkli
gorlnebilir. Bu nedenle hangi degiskenin dnce geldigini belirlemek igin, ayni kisilerden farkh
zamanlarda veri toplayan boylamsal bir tasarim gerekecektir. Son olarak tim olciimlerin ayni kisiye
ayni anda tek bir anket yolu ile yapilmasi, degiskenler arasindaki iliskiyi oldugundan gliclii ya da zayif
gosterebilir. Bu riski azaltmak icin sorularin farkli zamanlarda sorulmasi ve bu yanhligin istatistiksel
olarak kontrol edilmesi 6nerilmektedir (Podsakoff vd., 2003).

Uglincisii, kiltirlerarasi gegerlilikle ilgilidir. Modelin dayandigi 6l¢iim araglari ile kurumsal
surdardlebilirligin sosyal boyutu igin kullanilan 6lgekler agirlikli olarak Bati Avrupa, Kuzey Amerika
ya da Dogu Asya orneklemlerinde gelistirilmistir. Bu araclarin faktor yapilarinin farkli kiltirel
baglamlarda da gecerli olup olmadigi acik bir ampirik sorun olarak not edilmelidir. Farkli
baglamlardan veri birlestiren g¢alismalar, sonuglari yorumlamadan 6nce 6lgim degismezligini
(measurement invariance) sinamaldir. Bu tlr 6lgiim galismalarinda, faktor yapilarinin dogrulanmasi
ve uyum indekslerinin dogru yorumlanmasi oldukga 6nem arz etmektedir (Yaslioglu, 2017; Yaslioglu
ve Toplu Yaslioglu, 2020).
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Bu calismada dile getirilen okuryazarhga 6zgi 6lcim boslugu argiimani, literatirde kanitlanmis bir
ampirik dizenlilik degil, kuramsal bir ongorudir. Nitekim Lindgren (2026), erken entegrasyon
asamasindaki bir isve¢ belediyesinde okuryazarlik ile is giivencesizligi arasinda anlamli iliski
bulamamistir. Bu durum, a yolunun yapay zekdnin yogun kullanildigi baglamlarda sinanmasi
gerektigine isaret eder. Son olarak, tek yazarli anlatisal tarama, ne kadar 6zenli yiritilirse
ylrGtilsin bir secim riski barindirir. Bu nedenle ileride yirttilecek sistematik incelemelerin bu
modeli sinamasi yerinde olacaktir.

Bu sinirliliklari dikkate alacak sekilde gelecekteki arastirmalar igin asagidaki ¢alisma alanlari ve
oneriler belirtilmistir.

1. Boylamsal ve ¢ok kaynakli saha ¢alismalari. Ayni calisanlardan farkli zamanda veri toplayan
boylamsal tasarimlar, degiskenler arasindaki zaman sirasini daha iyi belirleyebilir. Ornegin
okuryazarhgin mi is glvencesizligini azalttigini, yoksa is glivencesizliginin mi ¢alisani okuryazarlik
gelistirmeye yonelttigini ayirt etmeye yardimci olabilir. Béylece kaynaklarin korunmasi kuraminin
savundugu kayip ve kazanim sarmallari dogrudan test edilebilir. Ayrica ¢alisanin kendi yanitlarina
yonetici degerlendirmelerinin ve insan kaynaklari kayitlarinin eklenmesi, tiim verilerin tek bir kisiden
gelmesinden kaynaklanan yanliligi azaltir (Podsakoff vd., 2003).

2. Okuryazarliga 6zgi 6l¢im araglarinin gelistirilmesi. Mevcut araglar (Walczok ve Bipp, 2025;
Park vd., 2024) agirlikh olarak yapay zeka farkindaligi ya da tutumu etrafinda gelistirilmistir.
Okuryazarligin tehdit degerlendirmesini nasil donistiurdigini dogrudan oOlgen araglarin
gelistirilmesi, hem aracilik yolunun hem de kapsayicilik boyutunun sinanmasini giiclendirecektir.

3. Egitim temelli (miidahale) calismalari. Calisanlara yapay zeka okuryazarligi egitimi verip
egitim oOncesi ve sonrasindaki durumlarini karsilastiran calismalar, okuryazarligin gercekten
gelistirilebilir ve anlamli sekilde deger yaratan kisisel bir kaynak olup olmadigini dogrudan
gosterebilir.

4, Alternatif aracinin test edilmesi ve kiltlirlerarasi tekrar. Bu c¢alismanin modeli is
glivencesizligini tek araci degisken olarak alir. Gelecekteki calismalar, is glivencesizligi ile yapay zeka
kaygisini ayni veri zerinde birlikte test ederek, hangi aracinin hangi cikti icin daha belirleyici
oldugunu karsilastirabilir. Ayrica modelin farkh kiltirel baglamlarda ve yonetici destegi gibi 6rgit
diizeyi kosullar altinda sinanmasi, baglam duyarhligini netlestirecektir. Bu yonde 6nci bulgular
vardir (Chung vd., 2025; Fu ve Zhang, 2026).

9. Sonug¢

Bu derleme, calisma yasaminda sosyal sirdirilebilirligin yalnizca o6rglitsel stratejilerle degil,
¢alisanlarin kisisel kaynaklariyla da sekillendigini 6ne sirmektedir. Yapay zeka okuryazarlig, 6zellikle
dijital donltsum surecindeki ¢ogu isletme igcin 6nemi gittikge artan bir yetkinlik olarak karsimiza
¢ikmaktadir. Calisanin yapay zekaya maruziyetini -detaylari bu galismada agiklanan- kazanim
sarmalina mi yoksa kayip sarmalina mi yoneltecegini belirleyen bu kisisel kaynak, stirdirilebilirlik
tartismasini kurum (makro) diizeyinden calisan (mikro) deneyimi diizeyine tasir. Boylece insan
kaynaklari yonetiminin yapay zeka dénistiimundeki roliiniin, teknik bir destek islevi olmaktan ¢ikip
stratejik bir sosyal siirdirulebilirlik aracina donlsecegi savunulmustur. Kaynaklarin korunmasi, is
talepleri-kaynaklari ve teknostres geleneklerini birlikte ele alan bu ¢ergevede yapay zeka
okuryazarhg kisisel bir kaynak olarak konumlandirilmis, is glivencesizligi ise bu kaynagin sosyal
sirdurdlebilirlik  boyutlarini  nasil  etkiledigini aciklayan araci mekanizma olarak modele
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yerlestirilmistir. Okuryazarhgin bu boyutlari hem dogrudan hem de calisanin is glivencesizligi algisini
azaltarak dolayh bigimde etkileyebilecegi dustintlmustir. Teknolojiyi anlayan galisan, onu isinin
surekliligine yonelik bir tehdit olarak gormekten uzaklasir ve enerjisini tehditle bas etmek yerine iyi
olusuna ve gelisimine yonlendirebilir.

Yonetsel acidan bakildiginda calisma, yapay zeka araglarini calisan okuryazarligini gelistirmeden
devreye alan orgitlerin, kendi sosyal strdirilebilirlik iddialarini zayiflatacak bicimde giivencesizlik
uretebilecegine dikkat ¢ekmektedir. Okuryazarlk gelisimini yapay zeka yatirrmiyla es zamanli
yuritmek, bu gelisimi isletme fonksiyonlari arasinda adil dagitmak ve siireci seffaf bigcimde
yonetmek, calismanin 6nerdigi cikarimlarin érgiitlerce uygulanmasi agisindan degerli olacaktir.
Sonug olarak bu calisma, yapay zeka okuryazarligini calisma yasaminda sosyal siirdirilebilirligin
onemli bir bileseni olarak konumlandirmistir. Sosyal surdirulebilirligin isletmenin bitiintine
yayilarak hedeflenen degerleri yaratmasinda belirleyici olan, teknolojinin kendisi degil, ¢alisanlarin
bu teknolojiyi anlamlandirma kapasitesidir. Yapay zekanin ¢alisma yasamini radikal bicimde yeniden
sekillendirdigi bu dénemde, ¢alisanin yapay zeka okuryazarligi gibi bilissel kaynaklarini gliglendirmek
yalnizca bir verimlilik tercihi degil, ayni zamanda sosyal strdurlebilirligin temel 6n kosullarindan
biridir. Okuryazarhga 6zgl 6lciim boslugunun kapatilmasi ve modelin ampirik olarak sinanmasi, bu
cerceveyi kavramsal bir oneriden sinanmis bir bilgiye donustirebilecek, hem kuram hem de
uygulama igin saglam bir zemin saglayacaktir.

10. Beyanlar

10.1. Etik Kurul Onayi

Bu calisma, mevcut bilimsel alanyazinin anlatisal incelemesine dayanan bir Derleme (Review Article)
niteligi tasidigindan ve birincil insan-katilimci verisi toplanmasini icermediginden, etik kurul onayi
gerektirmemektedir.

10.2. Yazar Katki Beyani

Calismanin kavramsallastirilmasi, alanyazin incelemesi, kuramsal cercevenin ve 0Onermelerin
gelistirilmesi ile metnin yazimi ve gézden gecirilmesi tek yazar tarafindan gerceklestirilmistir.

10.3. Cikar Catismasi Beyani

Yazar, bu galisma ile ilgili herhangi bir ¢ikar gatismasi bulunmadigini beyan etmektedir.

10.4. Finansal Destek Beyani

Bu makalenin arastirma, yazim ve yayimlanmasi sirecleri icin herhangi bir finansal destek
alinmamustir.

Extended Abstract

Introduction (Background and Motivation)

Organizations no longer ask whether to adopt artificial intelligence (Al), but how it affects employees
and their social outcomes. Al use is expanding rapidly in Turkish firms (TUIK, 2025), the productivity
gains of generative Al are now documented (Noy & Zhang, 2023), and Al literacy ranks among the
top workforce skills for 2025-2030 (World Economic Forum, 2025). Yet social sustainability has
mostly been studied at the macro level (Aguinis & Glavas, 2012). How Al literacy shapes it at the
employee level remains unclear. This study addresses that gap.

Theoretical Foundations

The model draws on three traditions. Conservation of resources theory (Hobfoll, 1989, 2001) holds
that people seek to protect their resources, and stress arises when those resources are threatened.
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Job demands—resources theory (Bakker & Demerouti, 2007; Schaufeli & Bakker, 2004) separates job
demands from resources and adds personal resources. Al literacy fits this last category: it is a
cognitive resource, not just a technical skill, and it shapes how employees appraise Al. Technostress
research (Ragu-Nathan et al., 2008; Tarafdar et al., 2007) supplies the language for the threat side.
Together, the three explain why the same technology affects employees differently.

Research Question and Methodology

The study asks how three streams of conservation of resources theory, Al literacy research, and social
sustainability in the workplace can be combined into one model. A narrative review covered five
databases (Web of Science, Scopus, ScienceDirect, Emerald Insight, and TR Dizin) for 2015-2026 and
drew on multiple peer-reviewed sources. It follows the integrative review tradition (Snyder, 2019;
Torraco, 2005), which is distinct from systematic review. The aim is not to pool effect sizes but to
build a testable conceptual framework.

Key Findings

Four propositions are advanced, each with supporting evidence, counter-considerations, and
boundary conditions. Proposition 1 (direct effect): Al literacy positively influences four employee
outcomes which are well-being, inclusion-equity, perceived investment in development, and safety
climate through the gain spiral of conservation of resources theory (Hu et al., 2023; Sun et al., 2025).
Proposition 2 (mediator path a): Al literacy lowers perceived job insecurity by turning the unknown
into the known, easing threat appraisal (Hobfoll, 1989; Karademir, 2026). A recent Turkish study
(Hasirci & Oriicii, 2024) addresses Al anxiety rather than literacy and offers only contextual support.
Proposition 3 (mediator path b): job insecurity weakens the four outcomes through the loss spiral
(Vander Elst et al., 2014), though contrary evidence (Yildiz et al., 2026) shows that commitment may
rise under some conditions. Proposition 4 (possible mediation): the indirect effect of Al literacy
through job insecurity is expected but may appear weak in testing, because existing Al- and
automation-based scales (AAJl, AAAW) focus on Al exposure or attitudes rather than on literacy
itself.

Theoretical Contributions

The study contributes on four levels. First, it separates Al literacy from technology acceptance (Davis,
1989; Venkatesh et al., 2003), Al anxiety (Akkaya et al., 2021), and Al attitudes at work (Park et al.,
2024), and repositions it as a personal resource within COR theory. Second, it examines four
dimensions of social sustainability in the workplace together rather than separately employee well-
being (Zheng et al., 2015), inclusion-equity (Mor Barak, 2005), perceived investment in development
(Kuvaas & Dysvik, 2009), and safety climate (Hahn & Murphy, 2008). Third, it treats job insecurity as
a mediator rather than a moderator, matching the causal flow of COR theory (Baron & Kenny, 1986;
Hayes, 2022). Fourth, it identifies a literacy-specific measurement gap: recent scales (Walczok &
Bipp, 2025; Park et al., 2024) measure Al exposure, automation threat, or attitudes, but none
captures how Al literacy as a cognitive resource reshapes threat appraisal. The point is not that Al-
based scales are missing, but that a literacy-specific logic is. These contributions build on, rather than
replace, foundational frameworks (Carroll, 1991; Aguinis & Glavas, 2012; Stahl et al., 2020; Cooke,
2025).
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Managerial and Practical Implications

Four implications follow. First, Al literacy training should run parallel to deployment, not after it
(Teece, 2007). Second, how literacy investment is spread across functions and groups decides
whether inclusion grows or erodes, linking to Al governance (Mittelstadt et al., 2018). Third,
employees read credible development signals as investment rather than substitution messages
(Charlwood & Guenole, 2022). Fourth, clear communication about role changes narrows the
information gap that feeds job insecurity (Brougham & Haar, 2018). These points connect to
corporate reporting duties under the EU Corporate Sustainability Reporting Directive (European
Union, 2022) and GRI standards (GRI 404 - Training and GRI 405- Diversity) which tie employee-level
literacy investment to firm-level reporting.

Limitations and Future Research

The study is conceptual, and its propositions await testing. Three limitations are acknowledged: their
conceptual status, the assumed causal direction between Al literacy and job insecurity, and the cross-
cultural validity of instruments developed mainly in Western and East Asian samples. Seven future
directions are proposed: longitudinal designs, multi-source data, literacy-specific measurement
tools, cross-cultural replication, sectoral comparison, generative-Al-focused study combined with
literacy interventions, and testing job insecurity against Al anxiety as parallel mediators. The
framework opens a research agenda at the intersection of artificial intelligence, social sustainability,
and managerial reporting, an area of growing relevance for finance and management.

Keywords: Artificial intelligence literacy, workplace social sustainability, job insecurity, conservation
of resources theory, sustainable human resource management, conceptual review.
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