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ABSTRACT

RESEARCH PROBLEM. CEO succession is one of the most
vital processes of corporate control as it determines the extent of
firm’s adaptability to the ever-changing requirements of the
corporate environment. CEOs are the backbone of every
corporation, and they are primarily responsible for increasing
profits and stock prices. The purpose of the study is to determine
the influence of CEO succession on stock market performance.

RESEARCH QUESTIONS.

H1: CEO succession has a positive impact over the
future stock returns.

This means that extremely positive values of B2 will explain how
CEO succession affects stock returns in a positive way and vice
versa.

ORIGINALITY/VALUE. In order to ascertain futuristic
organization, its means for transformation, visionary leadership
competent to place inertia, with a passion to benefit from the
present resources- ability and

integrate into value added workforce for the development of an
organization, succession planning plays a key role. The NYSE
Listed Company Manual has referred to CEO succession
planning as one of seven primary tasks of the board of directors
(Paese, 2008). Blue Ribbon Commission in his report on CEO
succession (1998) identified five principles of Succession
planning, one being “The goal of CEQO succession is bringing in
the right leader at the right time”. These ostensibly high-potential
people are carefully chosen and then taught to take on future
leadership challenges by honing their skills and abilities.

The One of the most significant choices and obligations of a bo-
ard of directors is succession planning for the Chief Executive
Officer (CEO) (Olson and Halloran, 1997). This might be
because the CEO is responsible for establishing a company's
strategy, design, performance, and business culture are all factors
to consider, all of which are predictors of the company's future
success (Rhim et al, 2006).In addition, the new CEO act as a
means of overcoming the organization's decline in performance
(Farrell and Whidbee 2002). Firms' performance has also been
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proven to improve following the resignation of an existing CEO
and the employment of an external CEO (Ojeka et'al, 2017).

LITERATURE REVIEW. CEO succession is one of the most
vital processes of corporate control as it determines the extent of
firm’s adaptability to the ever-changing requirements of the
corporate environment. This significance of CEO succession in
firm’s performance has made it a topic of intense interest for
researchers driving them to analyze its impact with respect to
various factors. Leitch and Sherif (2017) looked at the association
among Twitter sentiment on CEO succession announcements
and stock returns. Their findings demonstrated a negative
correlation between Twitter sentiment and stock performance and
CEO succession declarations in real time. An analysis of Nigerian
Stock Market, Ojeka et’al (2017), implying Return on Asset,
Return on Equity, Return on Capital Employed and Tobin’s Q as
a measure of firm performance, found that companies that
experienced forced CEO turnovers experienced decreased
performance following CEO succession. The impact of CEO
succession has been assessed by considering a variety of factors
associated to CEO turnover. Lausten (2002) investigated the link
between CEO succession and corporate performance in Danish
companies. He investigated if CEO turnover has contrary effects
on company’s performance. He observed that the potential of
CEO turnover drives the CEO to act in the best benefits of the
shareholders, enhancing the relationship between CEO turnover
and firm performance, using a number of corporate achievement
and governance metrics. Change in the CEO position might be
expected or unexpected. The stock market does not react
unusually to the CEO transition because the stock market is
already aware of the expected shift. Firms with a planned CEO
transition show no decline in performance prior to the CEQO's
departure, but show a slight improvement afterward (Denis and
Denis, 1995). An unexpected CEO move, on the other hand, has
a favorable impact on the stock market (Rhim et al, 2006).
Ordinarily, CEOs do not resign freely. Due to the company's poor
efficiency and inability to handle the issue, they are compelled to
quit. According to Ojeka et'al (2017), firms with a CEO who
willingly resigned and was replaced by an outsider performed
better, which they viewed as a favourable sign for the firm's
growth. Denis and Denis (1995) offered proof of a firm's
significantly bad performance previous to an unexpected
resignation of the CEO coincided with a significant improvement
in the firm's performance. following the resignation. The stock
market's reaction to a CEO change is determined by the
efficiency of the new CEO. Any news that arrives in the market
promptly has an influence on efficient stock markets, and share



CEOQ Succession a threat or good for stock performance 3

values react accordingly. When a CEO transition occurs
unexpectedly, stock markets react more favorably than when a
change is expected (Rhim et al, 2006). Newer CEOs might be
appointed from the outside or from inside the company.
According to QOjeka et al. (2017), insider successors had a
considerable negative impact on the performance of companies
listed on the Nigerian Stock Exchange. When a CEO is appointed
from outside the company due to poor performance or the
possibility of bankruptcy, the market reacts more positively
(Davidson et al, 2002). The Denis & Denis case shows that hiring
a CEO from outside the company improves a company's
financial success (1995). A study conducted by Rose (2018) it has
been reported that Danish stock market rewarded externally
appointed candidates in terms of good firm performance whereas
the Swedish stock market reacted negatively in the case of
internal CEOs. It is argued that national legal and institutional
differences put different constraints on the power of CEOs which
resulted in wvaried results. Davidson, Worrel, and Dutia
investigated the impact of CEO successions on shareholders
wealth in major firms approaching bankruptcy (1993). According
to the data, succession announcements, both before and after
bankruptcy declarations, resulted in positive abnormal 4 4
returns. In the case of a post-bankruptcy succession, the market
reacted far more positively to a CEO from outside the company.
The market reacts more favorably to news of a certain type of
succession called as "relay succession process," as per Shen and
Cannella (2003). The process of discovering and preparing the
next successor is known as relay succession. The stock market
reacted favorably to the start and conclusion of the operation,
according to the findings. It, on the other hand, reacts badly if the
heir leaves the company during the process. There has also been
a very positive response to the selection of an outside CEO.
Murphy and Zimmerman (1992) looked at the behavior of many
financial factors in the context of CEO turnover at the same time.
Little evidence for earnings management, i.e., outgoing CEOs
exerting control over business performance and endogenous
CEO turnover revealed that executives have choice over
accounting and investment factors before leaving the firm, in
order to boost their earnings-based compensation. However, the
company's overall poor performance may be justified by reduced
R&D, capital spending, and advertising growth rates prior to
departures. Firms which are generally expected to increase their
performance after CEO succession sometimes fail to achieve this
goal due to the retiring CEQO’s “succession-securing behavior” if
he remains chairman in era of new CEO. Every retiring CEO
wants to have a positive impression on outsiders and
stakeholders and thus he induces new CEO to continue the
previous decisions and policies even if new CEO consider them
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bad ex ante or ex post based on his own information (Brickley,
Linck and Coles, 1999) Sarfraz (2021) conducted the study to
analyze effectiveness of hierarchical CEO succession and
hierarchical CEO succession intensity on SOEs & Non-SOEs
performance during period 2012- 2016 for Shanghai and
Shenzhen Stock Markets. Their results revealed that middle-level
hierarchical CEO succession raises the SOEs performance.
Earnings management as an effective tool for CEOs was also
analyzed as a moderator by deducing that hierarchical CEO
succession reduces cash holdings despite firms involving earning
management activity which is ultimately beneficial for firms’
growth. In Pakistan, most businesses are run by families. That is
the highest amount of shares that a single household can own.
The same family produces CEOs or other senior executives. This
opens the door to manipulating a company's exact performance,
as well as prejudice in decision making and exploitation of
shareholders. Perez-Gonzalez (2003) finds that when an
unrelated CEO takes charge, stock prices respond in a positive
manner. Family CEO Succession is a type of nepotism that
causes a company's operations and financial performance (as
measured by stock prices) to suffer. In the event of bad
performance, CEOs from the governing family members are less
inclined to resign or be removed from office by the panel of
directors. When a family CEO leaves a company, it sends a
favorable signal to the market, and stock prices rise as a result.
However, only when the CEO is replaced by a non-family
replacement does this pattern of stock prices emerge (Hillier and
McColgan, 2005).

METHODOLOGY. In Pakistan, there is no structured platform
that maintains track of all business changes, including changes in
company CEOs. In order to get any information regarding
corporate structure or performance of the firm, the only source
we rely upon is the annual financial reports published by the
companies. Due to this constraint, we were only able to collect
data from a small number of people. those Pakistani companies
who are listed on Pakistan stock exchange and whose CEOs are
changed during the period 2005 to 2020. We looked at monthly
stock prices a year before and a year after the CEO took office
transition to investigate the influence of CEO succession on the
firm's stock prices. The official website of the Pakistan Stock
Exchange provided these stock values. The formula below is used
to compute and compound monthly logarithmic returns.

Rt =100* Ln (Pt / Pt-1)

Where: Rt = Continuously compounded rate of return
Ln = Natural Log Pt = Share Price at the end of Month t
Pt-1 = Share Price at the end of Month t-1
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This study analyses the effect of a new CEO on stock
performance in two ways. First regression model has been
applied to check whether CEO change significantly impact
financial performance of the firm and then event window method
has been used to find out the impact of CEO change in each
month prior to and following CEO change on company’s stock
returns. Regression Analysis In order to run the regression to test
the relationship between CEO succession and stock returns, two
Dummy variables have been formulated as D1t and D2t.

D1t - Assumes the value of 1 prior to change of CEO and a value
of “zero” after CEO change.

D2t - Assumes the value of 1 after the change of CEO and a
value of “zero” before CEO change. We've included a CEO
transition if he or she takes over at any time during the month
following the change of CEO. Since there are multiple factors
contributing to the stock returns, lagged returns have also been
added to regression equation as a control variable along with
both the dummies. The regression equation so devised is as
follows:

Rt= B0 + B1D1t + B2D2t+ B3Rt-1 + et

Where: Rt = Monthly stock return

Dit = Dummy variable for days before and after CEO succession
Bi = Coefficients for the days before and after CEO succession
Rt-1 = Lagged returns

et = Error term

Event Window Analysis To have a detailed monthly analysis
of situation prior to and after CEO change and stock returns,
event window of (+12, -12) has been created i-e 12 months prior
to CEO change and 12 months following CEO change. Average
Abnormal Returns (AAR) i-e returns in excess of market returns
has been calculated by subtracting monthly market returns from
the monthly stock returns. And Cumulative Average Abnormal
Returns (CAAR) is sum of all monthly abnormal returns of
individual stock minus sum of monthly market returns calculated
from the value of index. T-values for both AAR and CAAR are
calculated by using formula: Where: Xn is the value of AAR or
mean value of the sample, p is the population mean which is
assumed to be zero as in long run net mean turns out to be zero.
Sn is the standard deviation of AAR and n is the number of
observations.

FINDINGS. Empirical Analysis
Descriptive Statistics

Table I shows descriptive information about stock performance
before and after CEO succession occurrences from 2005 to 2020.
Although the mean returns for the period following CEO



GELISIM-UWE 2023
7th International Conference on Economics and Finance Future Economic Order

succession are larger (-2.19) than those for the period before
CEO succession (0.57), the negative sign indicates that investors
experience negative returns after the CEO turnover. We
hypothesized that there is a negative association between CEO
succession and stock returns, and this is the same relationship. It's
also been shown that the size of investor losses following CEO
succession is bigger than before CEO succession, implying that
investors respond significantly to CEO change, but in a negative

way.
Table I
Descriptive Statistics for Stock Returns around CEO
Succession
Before SuccessionAfter Succession
Mean 0.57 -2.19
Median 0.26 0
Std Dev  11.93 16.7
Minimum -41.27 -85.6
Maximum 44.67 43.24

The standard deviation for mean returns before CEO succession
(11.93) is lower than the standard deviation after succession
(16.70), indicating that after succession returns are more volatile
than before succession returns. This implies that as far as there is
no change in CEO is announced, all the investors are in favorable
position but soon after the CEO change, investors react in
diversified manner and get diversified returns.

Regression Analysis

Simple linear regression with dummy variable were applied to
reveal the effect of a new CEO on stock performance during
period 2005-2020 shows the results as reported in Table II

Table 11
Regression Analysis for Stock Returns around CEO
Succession
B t -Value
Intercept -2.3309 -3.3787*
D1 2.4843 2.4540%*
D2 0.0293 1.5223
Rt-1 0.0340 0.8617
R? 0.0084

F-Value 3.7079

*Significant at 95% level of Confidence

BO is coefficient for period before CEQO succession Bl is
coefficient for period after CEO succession
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The coefficient for the period prior to the CEO succession is
positive but small (0 = 3.72, t-value

= 1.13), showing that there is no link among stock returns and
the period prior to the CEO succession. In the period leading up
to CEO transition, stock returns do not increase or suffer. The
statistically significant coefficient for the time after CEO
succession (1 = -7.73, t-value = - 1.63), on the other hand,
suggests that investors will lose during this time period. These are
the same results that descriptive statistics revealed. As a result of
our findings, we are inclined to reject our null hypothesis, which
claims that stock returns remain constant before to and after a
CEO transition.

This study's R2 is too low, at 0.0483, but that could be because
we only looked just one parameter to analyze the returns during
CEO succession, neglecting all other aspects that could influence
stock returns in this circumstance. However, a variety of factors
may have an impact on stock gains in some manner.

Our findings contrast from those of previous study (Denis and
Denis, 1995; Rhim et al, 2006; Davidson, Worrel, and Dutia
(1993)), which showed a positive and favorable stock market
reaction to CEO succession. Pakistanis are notoriously risk
cautious, and any change in the status quo is considered
dangerous. One of the causes for low stock returns in Pakistan
after a CEO transition might be the high level of uncertainty
regarding a company's future success.

Event Window Analysis

Table Il shows the value of AAR and CAAR obtained in twelve
months succeeding and twelve months preceding CEO change
events between 2005 and 2020.
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Table 111

AAR and CAAR Values for CEO Succession Event
Window

Months AAR tvalue CAAR t value

-12

0.3487 09252 03184  0.1472
-11 04228 -1.1216  -0.1043  -0.0482
-10 -1.8831  -4.9960* -1.9875 -0.9190
-9 -2.3320 -6.1869* -4.3195 -1.9973**
-8 -1.2665  -3.3600* -5.5860  -2.5829*
-7 03474 09216  -5.2386 -2.4222*
-6 -3.0004  -7.9601* -8.2390 -3.8096*
-5 -0.7888  -2.0928* -9.0279 -4.1743*
-4 -1.7759  -4.7115*% -10.8038 -4.9955*
-3 -0.8163  -2.1657* -11.6201 -5.3729*
-2 -2.7922  -7.4076* -14.4122 -6.6640*
-1 -3.9050  -10.3599* -18.3172 -8.4696*
0 0.2467 0.6544 -18.0706 -8.3555*
1 -1.3639  -3.6185*% -19.4345 -8.9862*
2 0.5390 14300  -18.8955 -8.7370*
3 -1.3759  -3.6503* -20.2714 -9.3732*
4 -1.3711  -3.6374* -21.6425 -10.0071*
5 -1.5315  -4.0630* -23.1739 -10.7152*
6 -1.6976  -4.5037* -24.8715 -11.5002*
7 2.1840  5.7942* -22.6875 -10.4903*
8 -3.4840  -9.2429* -26.1714 -12.1012*
9 -4.8210  -12.7901* -30.9924 -14.3304*
10 0.2366  0.6277  -30.7558 -14.2210*
11 -5.7706  -15.3094* -36.5264 -16.8892%*

12 14598  3.8729* -35.0666 -16.2142*

*significant at 95% level of Confidence

**significant at 90% level of confidence

Event window shows that no significant pattern of average
abnormal returns (AAR) has been observed on the day of CEO
change. However for CAAR values, significantly negative returns
have occurred. It is also observed that for almost ten months prior
to day of CEO change, investors were having negative returns
which is shown by significantly negative values of AAR in these
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months except for month seven prior to CEO change when
positive but insignificant return are observed. This trend of
significant negative returns continued even in the month right
after the CEO change however in second month returns turned to
be positive insignificant

though. From third month onwards, significantly negative returns
continued to occur till twelfth month except for tenth month
where returns are found insignificantly positive. Same situation is
depicted in figure 1.

Figure: 1
Comparative of AAR and CAAR values

5.0000 -
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-15.0000 - =
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-30.0000 -
-35.0000 -
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It is observed that in seventh and twelfth month after CEO
succession returns or AAR turned positive. Significantly negative
cumulative average abnormal returns (CAAR) started from the
ninth month prior CEO change and continued till twelfth month
after CEO change without any exception. Thus investor are not
better off after the CEO succession even after a year and their
cumulatively they face same situation as before CEO succession.

Our results for regression found significant negative link between
CEO change and stock returns after this event. However stock
returns before CEO change event were positively related to the
CEO succession but this was found as an insignificant
relationship. Event window analysis has shown significantly
negative returns after as well before CEO change event. Results
of Event window seconds the negative relation ship between
stock returns and CEO change event found by regression analysis
but the more detailed view of monthly stock returns before CEO
change event has found significantly negative returns to the
investors even before the CEO change event. Pakistan has mostly
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family owned businesses where the succeeding CEO replaces
some member of his own family thus no change in firm’s
performance can be expected from this CEO succession. The
firms performing poor before CEO change remains in same state
even after CEO change and so returns remain negative in this
case.

RESULTS AND CONCLUSIONS. Discussion

Although studies have shown that changing CEOs is beneficial to
a company's future success (Farrell and Whidbee, 2002; Rhim et
al, 2006), this is not likely to be true in Pakistan. In Pakistan,
there is more uncertainty about the firm's future success. As a
result of this uncertainty, after a CEO transition, negative returns
occur. Another factor might be investors' perception that any
company replacing its CEO is in a downturn, and so hiring a new
CEO is a hazardous option

to improve the company's performance. As a result of the unsafe
position, investors are lowering their demand for the company's
stock.

Pakistan's stock exchange is ineffective, in the sense that its stock
prices do not adapt in response to market news (Hasan, 2007).
This might also explain why stock returns did not improve much
prior to the CEO changeover. Investors are unsure whether or
not it will be done until the CEO is moved. Even after the CEO
changeover has occurred, there is still a lot of uncertainty.
Another point of view is that no one can foresee future prices in
an efficient market. However, due to the inefficiency of the
Pakistani stock market, this pattern in stock markets following
CEO transitions may assist investors to estimate future prices in
the event of a CEO change.

The majority of companies in Pakistan are run by families.
According to the literature, when a new CEO comes from outside
the controlling family, the market reacts positively, however when
the CEO comes from the same family, the market reacts
negatively (Davidson et al, 2002; Denis and Denis, 1995).
Individual investors feel uneasy and fear of being abused when a
new CEO from the same controlling family is appointed. As a
result, they choose to sell rather than make fresh investments.

Another point raised in the literature is that an unexpected
change in CEO results in a favourable stock market reaction
(Denis and Denis, 1995; Rhim et al, 2006). In light of this theory,
we may be able to defend our poor stock returns following CEO
succession as a reaction to the impending CEO transition.
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Conclusion

Another issue brought up in the literature is that an unexpected
change in CEO leads to a positive reaction in market (Denis and
Denis, 1995; Rhim et al, 2006). Given this idea, we might be able
to justify our poor stock performance following CEO succession
as a reaction to the approaching CEO change.

The study has revealed an essential element of CEO turnover in
Pakistan, namely that CEO change has an influence on stock
returns. To ascertain the specific scenario of the amount and
manner of a CEO change on stock returns in Pakistan, a
comprehensive analysis encompassing all variables is required. If
we increase our event window, we might be able to overcome the
negative return issue. If stock returns are maintained beyond the
first 12 months of succession, positive gains as a result of a CEO
transfer can be found, or if daily returns are used to get a sense of
how quickly investors react to a CEO change event. Similarly,
prior to a CEO transition, there may be a distinct pattern in
returns

Keywords: CEO change, Stock returns, Regression, Event
window
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ABSTRACT

RESEARCH PROBLEM. In modern times, the analysis of
trade relations plays a major role in the development of
economic relations between countries. One of the main
priority directions of foreign economic strategy is modern
actively participating in world savings processes, developing
in global geoeconomic space it consists of reacting
appropriately to new tendencies.

RESEARCH QUESTIONS. What practical techniques can
international trade use to better improve the economy
between the countries?

ORIGINALITY/VALUE. The ultimate goal of research
analysis of causality relationship between the selected stock
market indexes. Econometrical methods of information
processing were applied in relation to the empirical analysis
and all necessary econometric testing procedures were
correctly used to build causality analyses. All technology
procedures were carried out in application packages EViews
8 program.

LITERATURE REVIEW. Recent publications of foreign
literatures show that the process of increasing the export and
import potential was also investigated by some authors with
the influence of the relationship between the stock market
indexes. Stock market indexes are aimed at meeting the
demand of the economy directly in the world market, they
also have a great impact on economic development.

METHODOLOGY. In the study, a multifactor regression
model of selected stock market indexes was built. Based on
25-year statistical indicators of economic growth parameters,
an econometric study of dependence was conducted in the
period 1998-2023. Adequacy of the model was determined
using the F-Fisher test, Student's t test, and the stability of the
parameters of the regression model was checked using the
CUSUM test and the CUSUM of Squares test.
Heteroscedasticity of the residuals of the model was checked
by White's test, and stationarity of the time series was
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checked by the Dickey-Fuller test. Here are the causal
relationships between the selected market indexes in the
world. Causal relationships between the selected market
indexes was checked by Granger test.

FINDINGS: Econometrically substantiated
recommendations have been developed to allow for
dynamic analyzes for effective of export-import operations

RESULTS AND CONCLUSIONS. The results obtained
show that not only for reduction within states, but also for
each country, in order to ensure the effectiveness of foreign
trade regulation and short-medium and long-term
forecasting of its foreign economic activity and participation
in regional and integration processes.

Key words: stock market indexes, multiply, analyses,
regression, causality
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ABSTRACT

RESEARCH PROBLEM. The problem of this research focuses on the

intersection of sustainability and innovation, seeking to understand
how new and creative solutions can be utilized to support sustainable
practices and economic growth in the context of green economy.

RESEARCH QUESTION. How can innovative approaches
contribute to the advancement of sustainability within green economy,
and what are the key drivers, challenges, and potential outcomes of
integrating sustainability and innovation in this context?

RESEARCH QUESTIONS. What are the key drivers and barriers to
innovation in the green economy, and how can these barriers be
overcome to promote sustainable practices? What role does
government policy play in fostering innovation within the green
economy, and how can policymakers incentivize sustainable
innovation more effectively? How can businesses effectively measure
the environmental and social impact of their innovative practices, and
what tools and frameworks are available for assessing sustainability
performance? How can the concept of circular economy principles
and practices be integrated into innovation strategies to reduce waste
and promote sustainability? What is the relationship between
sustainable innovation and economic growth, and how can
organizations balance profitability with environmental and social
responsibility? How can collaborations and partnerships between
businesses, research institutions, and government bodies be leveraged
to drive sustainable innovation more effectively? What are the
implications of global supply chain dynamics on sustainable
innovation, and how can organizations ensure transparency and
ethical sourcing in their value chains? How can innovation in
renewable energy technologies and energy efficiency contribute to a
more sustainable energy landscape, and what policy frameworks are
needed to accelerate this transition?

ORIGINALITY/VALUE. This study explores the dynamic intersection
of sustainability and innovation within the context of green economy,
offering a novel perspective on the evolving landscape of
environmental consciousness and economic progress. While
numerous studies have delved into sustainability or innovation
individually, our research uniquely endeavors to bridge these two
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critical domains, shedding light on their synergistic potential and
transformative impact on the future of our planet. In conclusion, our
paper's originality lies in its synthesis of diverse disciplines and
exploration of emerging trends, while its value extends to guiding
strategic decisions, highlighting sustainability's importance, and
inspiring future research.

INTRODUCTION. The concept of a green economy, characterized

by sustainable and environmentally sound practices, has received
considerable attention in recent years. As the world grapples with
pressing environmental challenges such as climate change, resource
depletion, and pollution, innovative approaches in the green economy
have emerged as critical ways to address these issues. This literature
review examines important scientific contributions that shed light on
innovative strategies and practices in the green economy.
Technological innovation plays a crucial role in achieving
sustainability goals in the green economy. Disruptive technologies are
of great importance in driving sustainability transitions. Innovations
such as renewable energy technologies, energy-efficient appliances,
and smart grid systems are needed to reduce greenhouse gas
emissions and minimize environmental footprints. Government
policies and regulations play a vital role in shaping the direction of the
green economy. Innovations in policy approaches can create
incentives for sustainable practices. Innovation in the green economy
often thrives in interdisciplinary and collaborative environments. It
advocates the integration of diverse stakeholders, including scientists,
policymakers, businesses, and civil society, to develop innovative
solutions to complex sustainability challenges. Such collaborative
approaches enable cross-fertilization of ideas and facilitate the
development of holistic solutions. Innovative approaches within the
green economy are indispensable for achieving sustainability goals
and reducing environmental degradation. This literature review has
highlighted key dimensions of innovation, including technological
developments, business models, policy innovations, collaborative
efforts, and challenges that need attention. As the world continues to
grapple with environmental challenges, the role of innovation in the
green economy remains a crucial element shaping the path to a more
sustainable future.

METHODOLOGY. The theoretical methodology for the paper
entitled "Sustainability and Innovation: Innovative Approaches in the
Green Economy" aims to provide a comprehensive framework for
understanding and analyzing the innovative strategies and approaches
that contribute to sustainability within the green economy. This
methodology outlines the steps and procedures for conducting a
theoretical analysis of the topic. The study will leverage existing
literature, theoretical frameworks, and case studies to gain insights into
innovative practices and their impact on sustainability in a green
economy.
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FINDINGS. One of the key findings in the study is the growing

integration of circular economy principles in various industries.
Businesses are adopting innovative approaches such as product life
extension, recycling, and remanufacturing to reduce waste and
resource consumption. The research highlights the pivotal role of
technological advancements in driving sustainability within the green
economy. Innovations in renewable energy technologies, energy
storage solutions, and smart grid systems are revolutionizing the
energy sector. Additionally, the rapid development of electric vehicles
and the deployment of IoT (Internet of Things) in agriculture are
contributing to reduced carbon emissions and enhanced resource
efficiency. The study underscores the significance of eco-friendly
materials and design approaches in various sectors. Industries are
increasingly focusing on sustainable sourcing of materials, eco-
labeling, and green product design. Findings indicate a growing trend
of collaborative initiatives among governments, businesses, and non-
governmental organizations (NGOs) to foster sustainability in the
green economy,.

RESULTS AND CONCLUSIONS. This study shows that
sustainability and innovation are two key elements that are critical for
success in the green economy. While sustainability includes goals such
as the efficient use of natural resources, reducing environmental
impacts, and increasing social welfare, innovation provides the means
to achieve these goals. The relationship between sustainability and
innovation in the green economy is embodied in areas such as the
development of green technologies, the design of green production
processes, and the marketing of green products. Innovation makes it
possible to find new solutions and make existing processes more
efficient to realize sustainability goals. Therefore, governments,
businesses, and societies should co-operate and create incentive
policies to promote sustainability-compatible innovation. In
conclusion, sustainability and innovation in the green economy is a
combination that is critical for building a more sustainable and
environmentally friendly world of the future. Bringing these two
concepts together will help us utilize resources more efficiently, reduce
environmental impacts and increase social welfare. Future research
and implementation efforts should further strengthen efforts to develop
and implement policies that promote sustainability and support
innovation. In this way, we can realize a sustainable future in a green
economy closer to home.

Keywords: Sustainability, Innovation, Green Economy,
Environmental Sustainability, Ecological Innovation.
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ABSTRACT

RESEARCH PROBLEM. The responsibility for financial and
macroeconomic stability clearly lies with central banks. At the same time,
central banks today have an important advantage in mitigating the
adverse effects of climate change on the financial system. Therefore,
central banks should address climate-related and other environmental
risks at a systemic level. Moreover, through their regulatory oversight of
money, credit and the financial system, central banks are in a strong
position to support the development of green finance models and ensure
that environmental and carbon risk is appropriately priced by financial
institutions.

RESEARCH QUESTIONS. H1: Green central banks have a positive
impact on the development of green finance.

ORIGINALITY/VALUE. The research is an original study in its field.

LITERATURE REVIEW. Recent literature has been reviewed in the
research.

METHODOLOGY. In the study, domestic and foreign literature was
reviewed and analyzed accordingly.

FINDINGS. As a result of the domestic and foreign literature review,
it is possible to say that green central banks have a positive impact on
the development of green finance.

RESULTS AND CONCLUSIONS. The results of the studies on the
subject in the literature overlap with this study. Some of these studies
are as follows. Breitenfellner et al. (2019) examined the contribution of
Central Banks to Green Finance in their study. In the study, it is stated
that central banks can and should contribute to making the economy
and financial system more sustainable and to the spread of green
finance. Gunningham (2020) examined central banks, financial
regulators and climate finance in his study. The main contribution of
the study is to show how Central Banks and Financial Regulators can
best accelerate the low-carbon financial transition. Dietsch et al. (2022)
examined green central banking in detail in their study.

The possible outcomes of green central banking on the impact of green
finance discussed in the study can be expressed as supporting green
finance, risk assessment, developing regulatory standards related to
green finance, providing awareness and educational opportunities
related to green finance.

Keywords: Central Banks, Green Finance, Green Transformation



18 GELISIM-UWE 2023
7th International Conference on Economics and Finance Future Economic Order

Giris

Gliniimtizde, cevresel strdurtlebilirlik ve iklim degisikligi gibi kiiresel meseleler, finans sektortiniin
onemli bir odak noktasi haline gelmistir. Bu baglamda, Yesil Merkez Bankaciligt ve Yesil Finans,
finansal kurumlar ve merkez bankalari tarafindan giderek daha fazla ilgi géren ve benimsenen bir
yaklagim haline gelmistir. Bu yaklagim, finansal sistemi cevresel stirdiiriilebilirlik hedeflerine daha
fazla uyumlu hale getirmeyi amaclamaktadir.

Yesil merkez bankaciligi, merkez bankalarinin goérevlerine ek olarak cevresel stirdiirtilebilirligi tes-
vik etmeyi amaglayan bir yaklasimdir. Merkez bankalari, geleneksel olarak enflasyon kontroli,
finansal istikrar ve para politikasi gibi ekonomik hedeflere odaklanmislardir. Ancak, iklim degisik-
ligi ve cevresel sorunlar giderek daha fazla ekonomik tehdit olusturur hale gelmistir. Bu nedenle,
merkez bankalari cevresel faktorleri ekonomik politika kararlarina dahil etmeye baslamiglardir.

Yesil finans, finansal tGrtinlerin ve hizmetlerin gevresel stirdurtlebilirlik ilkelerine uygun olmasini
ve yesil yatirimlar tesvik etmeyi amaclar. Yesil tahviller, stirdurtlebilirlik endeksleri ve yesil kredi-
ler gibi finansal araglar, Yesil Finans'in temel bilesenleridir. Bu araclar, cevresel projeleri finanse
etmek ve yesil ekonomiye gecisi hizlandirmak icin kullanilir.

Yesil merkez bankaciligi ve yesil finans, finans sektortiniin gevresel stirdiirtilebilirlikle daha yakin-
dan iliskilendirilmesini ve cevresel risklerin daha iyi anlasilmasini hedefler. Ayni zamanda, vesil
yatinmlar tesvik ederek ve strdirtlebilir ekonomik buytimeyi destekleyerek cevreye daha duyarli
bir finans sistemi olusturmay1 amaglar.

Bu calisma, yesil merkez bankaciligi ve yesil finans kavramlarina genel bir bakis sunmaktadir.
Calismada Merkez bankalarinin iklim kaynakli risklere karsi hangi enstriimanlari kullanarak nasil
tepki verebileceg@i ve merkez bankalarinin yesil dontisimi gerceklestirme potansiyelinin ele alin-
masi, literatiire katkisi agisindan 6nemlidir.

Yesil Finans

Yesil finans, gevre dostu projeleri finanse etmek icin kullanilan bir finansman ttriduar. Bu tir fi-
nansman, iklim degisikligi ile miicadele etmek, gevreyi korumak ve stirdiirtilebilirligi tesvik etmek
amaciyla kullanilan yatirimlari finanse etmek igin kullanilir (Yigit ve Canoz, 2021). Yesil finans-
man kapsaminda, yenilenebilir enerji projeleri, enerji verimliligi projeleri, cevre dostu ulagim pro-
jeleri, su yonetimi projeleri, atik yonetimi projeleri ve daha pek ¢ok cevresel projeye yatirnm yapi-
labilir. Yesil finansman, finansal kurumlar, yatirimcilar ve hiikimetler tarafindan kullanilabilir. Bu
tir finansman, stirdirilebilir kalkinma hedeflerine ulasmak ve cevre tizerindeki olumsuz etkileri
azaltmak igin cok 6onemlidir. Ayrica, yesil finansmanin, cevre dostu projelere yatirim yaparak fi-
nansal getiri elde etmek isteyen yatimmecilar icin de bir firsat oldugunu belirtmek gerekir(Ozcan ve
Durmusoglu, 2022).

Yesil finans, yesil blytimeyi gerceklestirmek icin temel bir faaliyettir. Yesil cevre yonetimi, firmala-
rin toplum icin bir seyler yapmaya calismasi gereken bir kurumsal sosyal sorumluluk faaliyeti ola-
rak gorlilmektedir. Bu agidan yesil finansman bankalar, yatirim fonu sirketleri, hisse senedi sirket-
leri vb. gibi finans firmalarinin kurumsal sosyal sorumluluk faaliyeti olarak kabul edilmektedir
(Koo, 2010). Yesil finansman, ekonomik biyiimeyi, cevresel iyilestirmeyi ve finans sektériintin
gelisimini es zamanl olarak takip eder ve piyasanin otonom mekanizmasinda yesil ekonomik
faaliyetlere yeterli fon saglanamayacag@i tahmin edildiginden, kamu kurumlarinin piyasa stirecine
mudahalesi yoluyla yeterli fonun hedefe akmasini tesvik eden bir tiir hedefli finansmandir: Ayri-
ca, yesil ekonomik faaliyet destegine cok elverisli oldugu ve yesil olmayan ekonomik faaliyetlerin
kisitlamalarini ayirt etti@i icin tipik hedefli finansman olarak adlandiriimaktadir (Noh, 2010).
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Yesil finansmana katkida bulunan ¢ temel kaynak bulunmaktadir. Bunlar; Yurti¢i kamu maliye-
si, 6zel sektor finansmani ve uluslararasi kamu maliyesi seklinde siralanabilir (Dural, 2020). Yurti-
¢i kamu maliyesi, dogrudan finansmani; uluslararasi kamu maliyesi, uluslararasi kuruluslar ve cok
tarafli kalkinma bankalarini ve 6zel sektér finansman hem yurtici hem de yurtdisi fon kaynaklari-
n1 ifade etmektedir (Yilmaz, 2019).

Diinya genelinde uygulamada olan yesil finansman trlnleri asagidaki tabloda verilmistir.

Tablo 1: Diinya genelinde uygulamada olan yesil finansman trtinleri

Yesil finans Uriin ve hizmetler

Bireysel bankacilik Yesil ipotekli krediler
Yesil oto kredileri
Yesil kredi kartlar

Yesil mevduatlar

Kurumsal /Yatirim Bankacihi@ | Yesil proje finansmani

Yesil menkul kiymetlestirme

Yesil tahvil

Yesil risk sermayesi

Karbon finansmani ve emisyon ticareti

Varlik yonetimi Yesil kamu fonu

Yesil yatirrm fonu

Karbon fonu

Felaket tahvil fonlari

Sigorta Yesil arac sigortast

Yesil bina ve ev sigortast

Karbon sigortasi

Kaynak: (Gizep, 2019).

Kurumsal finans turlerinden yesil tahvil ilk olarak 2013 yilinda ABD’deenerji verimliligi ve igme
suyu saglama ve dagitim gibi hizmetlerin finansmaniigin 100 milyon dolarlik ve 20 yil vadeli tah-
vil ihrag etmistir. 2014 yilinda Kanada’daki Britanya Kolombiya’si eyaleti yeni yapilan hastanele-
rin enerji verimliligi sertifikasi LEED’i alabilmeleri icin 231,5 milyar dolarlik ve 32 yil vadeli yesil
tahvil ihracinda bulunmustur. Cin 6zel sektorlince ihrag edilen ilk yesil sertifikali tahvil 2015 yi1-
linda Xinjang Goldwind Enerji Yatirim firmasi tarafindan g¢ikarilmigtir. 2015 ortasinda ihrag edilen
3 yil vadeli ve %2,5 kupon 6demeli 300 milyon dolarlik bu tahvilde, diger yesil tahvillerde goru-
len proje bazli fonlama yerine, tahvil ihracindan olusan gelirler sirketin genel giderlerini finanse
etmek icin kullanilmas1 amaclanmistir (Ozer, 2017).

Yesil finansal trtin ve hizmetlerin dinyadaki kullanimina bakildiginda, Avrupa’da bast ceken
Hollanda (ABN AMRO, Dutch Bank, Rabobank, vs.) ve Ingiltere (Barclays, CFS, Abbey, HBOS,
Halifax, vs.)’nin yani sira Almanya (Deutsche Bank, vs.), Irlanda (Bank of Ireland, vs.) ve Isvicre
(CreditSuisse, vs.) de yesil finansal trtinlerin hatiri sayilir derecede gorildiagu tlkelerdir. ABD
(Bank of America, Citigroup, JP Morgan, Wells Fargo, vs.), Kanada (CHMC, Van City, vs.), bazi



20 GELISIM-UWE 2023
7th International Conference on Economics and Finance Future Economic Order

Latin Amerika tlkeleri (6zellikle orman bonolari alaninda) ve Avustralya (Bendigo Bank, vs.) da
Avrupa'nin ardindan vesil finansal triinlerin gelistigi tilkeler arasindadir (Kuloglu ve Oncel,
2015).

2012 yilinda Turkiye’de bankalar enerji verimliligi ve yenilenebilir enerjinin 6ne ¢ikarilmasi icin
yesil finansman uygulamalarina gecis yapmistir. Bu anlamda Avrupa kaynakli fonlari kullanan
bankalar aylik faizleri ise %1'den baglatmis ve kredi vadelerini 15 yila kadar uzatmislardir. Diger
yandan Avrupa bolgesinde de Avrupa Yatinm Bankasi, Avrupa Konseyi Kalkinma Bankasi, Av-
rupa Imar ve Kalkinma Bankasi, Fransiz Kalkinma Bankast Proparco, JBIC, Alman Sanayilesme
Fonu gibi ¢cok sayida yabanci banka ve fon, Tiirk bankalari araciligiyla diistk faizli ve uzun vadeli
kredi sunmaktadir. Yenilenebilir enerji alaninda en fazla yabanci kaynak saglayan kuruluglardan
biri Turkiye Strdurtlebilir Enerji Finansmani Programi (TURSEFF)’dir. TURSEFF, 60 aya kadar
vadelerde aylik %1’den baslayan faiz oranlariyla finansman saglamaktadir. Tirkiye’de bircok
ticari krediden ¢ok daha uygun faizlerle saglanabilen yenilenebilir enerji kredileri sunan bankalar
ve krediler su sekildedir (Kuloglu ve Oncel, 2015).

2014 yilinda ise Turkiye Bankalar Birligi, “Bankacilik Sektorii Icin StrdirilebiliikKilavuzu” ya-
yinlamistir. Kilavuzda bankacilik ve finans sektorti icin uygulama prensipleri ve 7 temel ilke yer
almaktadir. Ayni kilavuzda sosyal diizen ve cevreye etkiler risk kapsaminda iki sekilde degerlendi-
rilmistir. {lki bankalardan kredi talep eden isletmelerin cevresel konulara ve mevzuata uygun dav-
randigmin tespit edilmesi, ikincisi ise talep edilen yatirnm kredisinde yapilacak yatirimin gelecekte
gevre icin risk olusturmayacaginin tespit edilmesidir. Bu agidan finanse edilecek yatirim kredileri-
nin riskleri de degerlendirme kapsamina alinmustir. Mevcut durumdaTSKB, Is Bankasi, Garanti
BBVA, Yapi Kredi, Akbank, Halkbank, Vakifbank, Ziraat Bankasi veSekerbank stirdiirtilebilirlik
raporu hazirlayan bankalar arasindadir. Tuirkiye'de yesil projelere saglanan kredilerin buiytk bir
bolimiini yenilenebilir enerji kaynaklarina saglanan krediler olusturmaktadir. Benzer sekilde
bankalar cevre ile ilgili projelere destek vermekte, stirdiirtilebilirlik fonlar, cevreci tasit kredileri ve
yesil mortgage hizmetlerine yonelmislerdir. Bu cevreci uygulamalardan bazilar su sekildedir; diji-
tal bankacilik trtinleri sayesinde sifir kagit kullanimi ve enerji tasarrufunun saglanmasi, kendi
kendine yeten binalara kredi saglanmasi, glines enerjisi ve riizgar enerjisi projelerinin desteklen-
mesi, ¢cop yonetimi ve geri déniisiim projelerinin desteklenmesi gibi uygulamalardir. Ornegin
Garanti BBVA'nin ve Akbank’in Genel MudirlikBinalart LEED sertifikali yesil binalardir. LEED
sertifikasi ekonomik, saglikli ve cevreci binalara verilmektedir. Bu konuda Tturkiyecesitli LEED
Sertifikasi alan Ulkeler arasinda 6. sirada ve Avrupa Ulkeleri arasinda ise ilk siradadir(Salihoglu,
2019).

Yesil Finansman Gerekliligi

Kiiresel ekonomi yillik toplam %3-4 oraninda buiytime saglayarak tiretimin her nesilde iki katina
¢tkmasina yol acmaktadir. Ancak kiiresel ekonomi iki temel anlamda stirdurtlebilir bir blyiime
saglamiyor. Diinyanin pek ¢ok yerinde bliylime buytik 6lctide zenginlerin lehine carpik bir sekilde
gerceklesmis ve cevresel acidan yikici olmustur- tc aylik raporlar veya iki yillik secim dongtileri
acisindan degil de yuizyillik bir zaman 6lgeginde bakildiginda gercekten de yasami tehdit etmekte-
dir. Iklim degisikligi diinyanin en biiytik cevresel tehdididir (her ne kadar tek tehdit olmaktan uzak
olsa da). Kuresel fosil yakit kullaniminin mevcut yoriingesi devam ederse, gezegenin sicakliginin
sanayi Oncesi seviyesinin 4-6 santigrat derece lizerine ¢ikmasi muhtemeldir; bu artis gida tretimi,
insan saglig1 ve biyolojik cesitlilik icin felaket olacaktir; hatta diinyanin bircok yerinde toplulukla-
rin hayatta kalmasini tehdit edecektir. Hiikiimetler kiiresel isinmayi 2°C'nin altinda tutmay: kabul
etmiglerdir, ancak dustik karbonlu bir enerji sistemi olusturmak igin hentiz kararli adimlar atma-
muglardir (Sachs ve DuToit 2015).
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Iklim degisikligi ve kiiresel issnmanin esas olarak sera gazi (GHG) emisyonlarindan kaynaklandigi
artik tartisilmazdir. Sera gazi seviyelerindeki artislara, Strdirtlebilir Kalkinma Hedefleri ve Paris
Iklim Anlasmas: kapsaminda yonlendirilecek olan hiikiimet tarafindan miidahale edilmelidir.
Glinimtz kiresel ekonomisinin en hayal kirikh@ yaratan yont disik yatiim oramidir. Yiksek
gelirli tilkelerde 2008 mali krizinden 6nceki yillarda biyiime, konut ve 6zel tiiketim harcamalariy-
la desteklenmistir. Krizle birlikte bu iki harcama tlirti azalmis ve bu boslugu doldurmasi gereken
yatinmlar gerceklesmemistir. Krizden sonra diinyanin énde gelen merkez bankalari faiz oranlarini
dustirerek harcamalar ve istihdami canlandirmaya galismis ve bu strateji bir dereceye kadar isle-
mistir. Politika yapicilar sermaye piyasalarini likidite ile doldurarak ve piyasa faiz oranlarini d-
stk tutarak yatirimcilari hisse senedi ve tahvil fiyatlarini artirmaya tesvik etmistir. Bu, sermaye
kazanglan finansal zenginlik yaratirken, tliketimi ve -ilk halka arzlar yoluyla- bir miktar yatirimi
tesvik etmistir. Ancak bu politika sinirina ulagsmis ve ciddi maliyetler getirmistir. Sifir ya da sifirin
altindaki faiz oranlariyla yatirimcilar son derece spekiilatif amaclarla borclanmis ve sonug olarak
yatirimin genel kalitesi diiserken kaldirag orani artmistir. Merkez bankalari nihayet kredileri sikilas-
trdiginda varlik fiyatlarinda 6nemli dustsler yasanmasi gercek bir risk olusturmustur (Sachs
2016).

Ancak, para politikasinin sinirlari zorlanirken, 6zellikle yesil enerji projeleri igin uzun vadeli yati-
rimlarda ve altyapi finansmaninda bir artis yasanmustir. Cogu tlkede, 6zellikle de gelismekte olan
tilkelerde, kamu sektorii bu biyik yatirim boslugunu doldurmayi géze alamamis ve 6zel sektor
de veterli ilgiyi géstermemistir. Ozel sektériin yesil enerji projeleri de dahil olmak tizere altyapt
projelerinin uzun vadeli finansmanina girmeye pek ilgi gostermemesinin baslica nedenleri distk
getiri orani ve buna baglh olan risklerdir (Yoshino ve Taghizadeh-Hesary 2018).

Yukarida belirtilen kosullar goz 6niine alindiginda, Strdirtlebilir Kalkinma Hedeflerine ulasmak
icin, yesil tahviller, yesil bankalar, karbon piyasasi araclari, maliye politikasi, yesil merkez banka-
ciligi, "fintech", toplum temelli yesil fonlar vb. gibi yeni finansal araclar ve yeni politikalar yoluyla
cevresel fayda saglayan yatirimlarin finansmanini arttirmak gerekmektedir. Boyle bir stratejinin
onlinde U¢ zorluk bulunmaktadir: dogru projelerin belirlenmesi hem kamu hem de 6zel sektoriin
(ve genellikle birden fazla tilkenin) dahil oldugu karmasik planlarin gelistirilmesi ve finansmanin
yapilandirilmasi. Basarili olmak icin hiikiimetlerin uygulamada etkili uzun vadeli planlama, btitge-
leme ve projelendirme yetenegine sahip olmasi gerekmektedir. Diinyanin yesil enerji sistemlerine
bliytik yatinmlar yapilmasina ve yeni komurlii termik santrallerin insasina son verilmesine ihtiyaci
vardir. Ayni zamanda elektrikli araclara (ve dolayisiyla gelismis batarya teknolojilerine) buiytik
yatinm yapilmasina ve icten yanmali motorlu araclarin tretiminin kesin bir sekilde azaltimasina
ihtiyac vardir. Gelismekte olan diinyanin, hizla bliyliyen kentsel alanlarda su ve sanitasyon proje-
lerine de 6nemli olciide yatirm yapmast gerekmektedir. Ozellikle diisiik gelirli tilkelerin saglik ve
egitim sistemlerini genisletmeleri gerekmektedir. Gelismekte olan Asya, elektrik tretimi icin bu-
yuk olctide komiire dayanmaktadir. Diinya Bankasi'nin Diinya Kalkinma Gostergeleri veritaba-
nindan elde edilen istatistikler, 2013 yilinda Asya'daki elektrigin %66'sinin kémiirli termik sant-
rallerden tretildigini, bu oranin Asya digindaki gelismekte olan tilkelerde %14, Ekonomik Kal-
kinma ve Isbirligi Orgiitii (OECD) tilkelerinde ise %32 oldugunu géstermektedir. Bolgenin biiytik
ekonomileri bu rakamin ¢cogunu olusturmaktadir: Cin Halk Cumhuriyeti (CHC) (%75), Hindistan
(%73), Endonezya (%51), Kore Cumhuriyeti (%41) ve Malezya (%39). Bu durum
onemli yerel ve kiiresel cevresel zorluklarla kars: karsiyadir. Bazi tilkeler bu zorluklar ele almak
icin harekete gecmis olsa da, emisyonlari azaltarak ve yenilenebilir enerjiye (RE) gecerek enerji
sektoriini daha yesil hale getirmek icin kisa ve orta vadede 6nemli miktarda yatirima ihtiyac du-
yulacaktir (Asian Development Bank, 2017).
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Diinya Bankasi, ADB ve Afrika Kalkinma Bankasi gibi ¢ok tarafli kalkinma bankalari, mevcut
disiik faiz oranlariyla sermaye piyasalarindan ¢ok daha fazla uzun vadeli borg alarak ve ardindan
bu parayi hiikimetlere ve kamu-6zel sektor kuruluglarina borg vererek Asya ve diger bolgelerdeki
bu tir programlarin finanse edilmesine yardimci olmalidir. Hitkimetler kademeli olarak artan
karbon vergileri koymali ve elde edilen geliri diistik karbonlu enerji sistemlerini finanse etmek icin
kullanmalidir. Buna ek olarak, kiresel kurumlar vergisi sistemindeki bosluklar kapatilimali, bu da
kiiresel kurumlar vergisi gelirini arttiracaktir. Bu ek gelir yeni kamu yatirnm harcamalarina tahsis
edilmelidir. Strdurulebilir kalkinma kapsaminda yesil kiresel buiyiime yiiksek istihdam saglaya-
caktir. (Volz 2016, 2018; Dikau ve Ryan-Collins 2017).

Yesil Merkez Bankaciligi

Iklim degisikliginin yarattig: riskler konusunda artan kamu bilinci ve uluslararas: toplumun Paris
Anlagmasi'nda somutlasan bu zorluklar ele alma konusundaki siyasi kararliigi karsisinda, son
yillarda merkez bankalarinin iklim degisikligiyle iligkili riskleri ele alma ve yesil finansin gelisimini
destekleme konusundaki roltine iligkin tartigmalar yogunlagmistir (Volz vd., 2015; Batten vd.,
2016; Volz, 2017; Campiglio vd., 2018; Dikau ve Volz, 2019). Bu sadece teorik bir tartisma de-
gildir. Giderek artan sayida merkez bankasi halihazirda yesil finans politikalarini veya kilavuzlarini
benimsemis veya iklim riskini makro ihtiyati ¢ercevelere dahil etmeye baslamistir (McDaniels ve
Robins, 2018). Bu durum, Strdrtilebilir Bankacilik Agi (SBN) ve Yesil Finansal Sistemicin Mer-
kez Bankalar1 ve Denetciler Ag1 gibi girisimlerin baglatilmasina yol acmustir.

Merkez bankalarinin (ve diger denetim organlarinin) iklim degisikligini gérmezden gelemeyecegi
konusunda genel bir fikir birligi olusmus olsa da (NGFS, 2018, 2019), iklim degisikliginin (veya
diger cevresel risklerin) mevcut operasyonel cercevelere ne olctide dahil edilmesi gerektigi veya
merkez bankalarinin yesil finansin 6lgeklendirilmesinde destekleyici veya tesvik edici bir rol oyna-
yip oynamayacagl konusunda bir fikir birligi bulunmamaktadir. Tarihsel olarak, merkez bankala-
rinin roli 6nemli 6lgtide gelismistir ve degisiklikler genellikle krizlere veya stirekli politika sorunla-
rina yanit olarak meydana gelmistir. Ornegin 2008/2009 Finansal Krizi, cogu merkez bankasinin
gorev taniminda finansal istikrar hedeflerinin yer almamasinin sonuglarini isaret etmistir. Kriz,
merkez bankalarinin faaliyet gosterdigi daha genis bir ortamda bir degisimi tetiklemis ve boylece
bu kurumlarin rolii, yonetisimi ve yetkilerinin daha da gelistirilmesini gerektirmistir (BIS, 2009).
Finansal kriz, merkez bankalarinin finansal krizleri dnleme ve ydnetmedeki rolii ve kabiliyetine
iliskin endiseleri artirmis ve merkez bankalarinin finansal istikrari korumadaki roliintin tartisilma-
sina ve nihayetinde merkez bankalarinin finansal istikrara iliskin yetkilerinin yeniden gézden gegi-
rilmesi veya dlizenlenmesi ihtiyacinin kabul edilmesine neden olmustur (BIS, 2011). Diger
yandanekonomiler tizerinde potansiyel olarak yikict bir etkisi olacak olan ve acil politika eylemi
gerektiren yaklasan iklim krizi (IPCC, 2018), merkez bankalarinin faaliyet gosterdigi politika or-
tamini bir kez daha degistirmistir. Iklim degisikliginin sadece merkez bankalarmnin temel faaliyetleri
lizerinde 6nemli etkileri olmakla kalmayip, ayni zamanda merkez bankalarinin iklim degisikligiyle
ilgili risklerin ele alinmasi ve azaltiimasindaki daha genis rolleri sorusunu da beraberinde getir-
mektedir. Merkez bankalarinin bir yandan yesil finansin yayginlastirilmasi icin genel bir katalizor
olarak rol oynamada ne kadar ileri gidebilecekleri ve diger yandan iklim risklerini temel politika
cercevelerine dahil edebilecekleri, 6nemli 6lctide yetki alanlarina baglidir. Bu nedenle, merkez
bankalarinin yasal hedeflerinin yakindan incelenmesi, kiiresel isinmaya yanit verme konusunda
giderek daha acil hale gelen sorunun arka planinda devam eden tartismayi dogrulamak icin ge-
reklidir.

Yesil merkez bankaciligi yukarida da ifade edildigi gibi iklim degisikliginden kaynaklanan riskler
de dahil olmak tizere, finansal sekt6riin ve makroekonominin kisa ve uzun vadeli istikrar1 ve geli-
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simi lizerinde 6nemli bir etkiye sahip olabilecek cevresel riskleri dikkate alan merkez bankaciligt
olarak tanimlanabilir. Merkez bankalarinin makroekonomik ve finansal istikrar1 korumaya yonelik
geleneksel temel sorumlulugunu etkileyen cevresel digsalliklara verdikleri tepkiler ile merkez ban-
kalarinin yesil bankacilik konusundaki aktivist rolii arasinda bir ayrim yapilabilir. Dolayisiyla yesil
merkez bankaciligi, geleneksel fiyat ve finansal istikrar hedefleri dogrultusunda para politikasi ve
finansal diizenlemelerin tasariminda cevresel risk ve iklim degisikligini azaltma politikasi gibi stir-
durtlebilirlikle ilgili diger faktorlerin dikkate alinmast stirecini tanimlamaktadir. Bu, yesil merkez
bankaciliginin pasif yont olarak tanimlanabilir. Clinkii merkez bankalarinin yerlesik hedeflerini
takip ederken cevresel faktorleri mevcut cergevelere, 6rnegin makro ihtiyati cercevelere, bir "stir-
durtlebilirlik giindemi" takip etmeden dahil etmeleri gerekmektedir. Ote yandan, merkez banka-
lan yesil yatirimlar tesvik etmek ve "kalkinmaci bir rol" oynamak icin ellerindeki araclar aktif ola-
rak kullanmakla gérevlendirilebilir (Dafe ve Volz 2015).

Cogu merkez bankasinin ilgi odaginda olan fiyatlar ve fiyat degiskenligi, insan kaynakl iklim de-
gisikligi ve buna bagh olarak asir1 hava olaylarinin sikligi ve siddetindeki artistan cesitli kanallar
aracihgla etkilenmektedir. Oncelikle, iklim degisikliginin hem yurtici hem de yurtdisindaki tarim-
sal tiretim ve dolayisiyla tiiketici fiyat enflasyonunun 6énemli bir bileseni olan gida fiyatlar tizerin-
de 6nemli bir etkisinin oldugunu ifade etmek miimkiindir. Ornegin, iklim degisikligine bagh ku-
rakliklar ve seller tarimsal tiretim tizerinde 6nemli bir etkiye sahiptir ve arz soklarina ve dolayisiyla
artan fivatlara ve maliyet itici enflasyona neden olmaktadir. Tarimsal tretimin ekonominin temel
diregi oldugu ekonomilerde- ki bu genellikle gelismekte olan ekonomiler icin gegerlidir- iklim de-
gisikliginin tarim sektorii tizerindeki etkileri toplam gelir ve istihdam tizerinde de daha genis bir
etkiye sahip olmaktadir. Ilk endise iklim degisikligiyle ilgili tehlikelerin fiyatlar: dogrudan nasil etki-
leyebilecegi iken, ikinci bir endise konusu da iklim degisikligiyle miicadele politikasinin enflasyon
lizerindeki potansiyel etkisidir. Bu baglamda énemli bir konu, iklim degisikligiyle mticadele politi-
kalarinin enerji Uretimi ve fiyatlar1 tzerinde vyaratabilecegi potansiyel etkidir (Volz 2017).
McKibbin vd. (2017) calismalarinda farkl iklim degisikligi politika rejimlerinin (karbon vergisi, izin
ticareti sistemi ve diger diizenleyici tedbirler gibi karbon politikalari) teorik olarak farkli para poli-
tikasi rejimlerini nasil etkileyebilecegini tartismislardir. Bir karbon vergisinin uygulamaya konma-
sinin toplam ¢iktinin diismesine ve enflasyonun yiikselmesine neden oldugu bir senaryoda, mer-
kez bankasinin higbir tepki vermemesi kalic1 olarak daha distik bir ¢ikti seviyesine ve uzun vadeli
bliyime oraninda hicbir degisiklige yol acmayacaktir. Siki bir enflasyon hedeflemesi rejimi s6z
konusu oldugunda, merkez bankasi enflasyondaki artisa faiz oranlarini yiikselterek yanit verecek,
boylece ekonomiyi daha da yavaslatacak, ancak ayni zamanda déviz kurunun degerlenmesine
neden olacaktir. Her ikisi de enflasyon lizerinde deger kaybettirici bir etkiye sahip olsa da, cikti-
daki genel diislis merkez bankasi midahalesinin olmadigi durumdan daha kot olacaktir.
McKibbinvd. ayrica esnek enflasyon hedeflemesi ve fiyat diizeyi hedeflemesi dahil olmak Ulzere
diger para politikasi rejimleri icin cikarimlari da tartismakta ve iklim politikasindan kaynaklanan
artan fiyatlar ve azalan ¢iktiyi hesaba katmadan yalnizca enflasyonist bilesene yanit vermenin
gereksiz yere buiyuk c¢ikti kayiplarina yol acabilecegi sonucuna varmiglardir. Bu nedenle merkez
bankasi para politikalari, gida veya enerji fiyatlar: tizerindeki iklimle ilgili etkilerin yani sira gekir-
dek enflasyon lizerindeki potansiyel olarak énemli etkileri nedeniyle iklim azaltma politikalarinin
etkisini de dikkate almalidir.

Cevresel zararlar ve iklimle ilgili riskler bankalarin, sigorta sirketlerinin ve diger finansal aktérlerin
istikrarini etkiledigi olctide, merkez bankacihi icin endise kaynag olmaktadir. Iklim degisikligin-
den kaynaklanan riskler finans sektorii ve genel olarak ekonomiler icin 6nemli bir sistemik risk
tegkil edebilse de, simdiye kadar sadece birkac merkez bankasi ve finansal dizenleyici cevresel
riskle ilgilenmis ve daha da azi bunu sistemik risk ¢ercevesinin bir parcasi olarak degerlendirmistir
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(Volz 2017). Bununla birlikte, iklim degisikligi politikalarinin ekonomilerin ve dolayisiyla finansal
sistemlerin igleyisi tizerinde 6nemli yansimalar olacagi konusunda genis bir fikir birligi ortaya
cikmaktadir (Bank of England 2015; Carney 2018).

Iklim degisikliginin finansal sistemleri etkileyebilecegi ti¢ farkl risk tiirii tanimlanmustir: gecis riski,
fiziksel risk ve sorumluluk riski (Carney 2015; Baer wvd., 2021; Dietsch vd., 2022).Gegis riski,
iklim degisikligini hafifletme ve karbon emisyonlarini azaltma stirecinde meydana gelebilecek
politika, fiyat ve degerleme degisiklikleriyle iligkili belirsizligi tanimlamaktadir. Kiiresel isinmanin
iki derece ile sinirlandirilmasi gibi uluslararasi hedefler, karbon vergilerinin getirilmesi veya kap-
samli cevresel diizenlemeler gibi gliglii politika girisimleri gerektirecektir; bu da karbon yogun
isletmelerin degerlemesini etkileyecek ve bu politika degisikliklerinin fiyatlandirlmamasi duru-
munda koémiir, gaz ve petrol sirketlerinin varliklarini potansiyel sistemik yansimalarla daha az
degerli hale getirmektedir. Volz (2017) ayrica iklim degisikliginin azaltilmasi stirecinde mevcut
teknolojileri gereksiz hale getirebilecek yeni teknolojilerin gelistirilmesini ve buna baglh olarak var-
liklarin yeniden degerlenmesini, kademeli bir sekilde gerceklesmedigi takdirde sistemik etkileri
olabilecek potansiyel bir finansal istikrarsizlik kaynag@i olarak tartismaktadir. Fiziksel risk, bir eko-
nomiye dogrudan zarar verebilecegdi gibi, kiresel arz degisikliklerinin bozulmasi yoluyla dolayli
olarak da zarar verebilecek sel ve firtina gibi dogal tehlikelerin riskini tanimlar. Iklimle ilgili hasar-
larin ve risklerin potansiyel olarak 6énemli oldugu ve sadece bireysel firmalar veya sektorler icin
aksakliklara neden olmakla kalmayip, ayni zamanda ekonomi ve dolayisiyla finansal istikrar icin
sistemik yansimalari oldugu anlasilmaktadir. Artan fiziksel risk seviyelerinin sigorta sektorii icin
ozellikle biyiik yansimalar olmasi beklenmektedir. Ingiltere Merkez Bankast (Bank of England)
(2015) tarafindan da kabul edildigi tizere, iklim degisikligi kaynakl ve diger hayati cevresel degi-
siklikler, finansal kurumlarin ve sistemlerin istikrarin1 olumsuz yonde etkileyebileceginden merkez
bankalar igin acik sonuglar dogurmaktadir. Fiziksel risklerin fiyatlandiriimasi, ekonomi icin bu
olumsuz yansimalardan kacinmada énemli bir adimdir ve 6zellikle uzun vadeli yatirimlarin deger-
lemesi icin cok énemli gérinmektedir. Uciincii olarak, sorumluluk riski, iklim degisikligi ile ilgili
dogal tehlikelerin neden oldugu zararlardan kaynaklanan potansiyel mali kayiplar ve tazminat
taleplerini cevreleyen belirsizlikten kaynaklanan iklim veya cevre risklerini tanimlar (Bank of
England 2015; Carney 2018).Acenteler, karbon ¢ikaran veya yayanlardan ve gevreyi kirletenler-
den mali zararlar icin tazminat talep edebilir, bu da sigorta sektorii ve dolayisiyla tclincti taraf
sorumluluk sigortasi saglayan merkez bankalar icin yansimalar yaratacaktir(Bank of England
2015).

Genel olarak, merkez bankaciligi camiasinda iklim degisikligiyle baglantili dogal afetlerin finansal
sistemin istikrarina yonelik riskler yaratabilecegi ve bu riskleri yogunlastirabilecegi ve
Ozelliklemerkez bankalari finansal istikrari korumaktan sorumluysa, iklim degisikliginden kaynak-
lanan potansiyel aksakliklarin merkez bankalar tarafindan analiz edilmesi ve dikkate alinmasi
gerektigi konusunda bir fikir birligi olusmaya baslamistir (Bank of England 2015; Carney 2018).

Yesil Merkez Bankaciliginin Yesil Finansa Etkisi

Cevre bilincinin giderek artmasi ve devletlerin temiz enerji kaynaklarina destek vermesi, yesil fi-
nansmanin gelecekte poptler akimlar arasinda yer almasini saglayacaktir. Bu baglamda yesil
merkez bankaciligi 6nem kazanmaktadir. Yesil merkez bankaciligi, merkez bankalarinin stirdiirii-
lebilir kalkinma hedeflerine katki saglamak amaciyla para politikalarini ve operasyonel faaliyetle-
rini yonetme yaklagimidir. Bu yaklasim, finansal istikrarin yani sira gevresel ve sosyal stirdurtilebi-
lirligin saglanmasini da hedefler (Yilmaz ve Cakaloglu, 2022).
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Yesil merkez bankaciligi, merkez bankalarinin cevresel riskleri yonetmek, stirduiriilebilir yatirimlar
tesvik etmek, iklim degisikligi ile miicadele etmek ve strdrtilebilir ekonomik buiytimeyi destekle-
mek i¢in para politikasi araglarini kullanmalarini icerir. Bu yaklasim ayrica, merkez bankalarinin
kendi operasyonel faaliyetlerinde cevresel stirdirtilebilirligi géz 6éniinde bulundurmalarini da ge-
rektirir (Akcakanat ve Aksoy, 2023). Yesil merkez bankacihigi, stirdiirtlebilir kalkinma hedeflerine
ulagmak icin ¢cok 6nemlidir ve merkez bankalar tarafindan diinya genelinde benimsenmektedir.
Bu yaklagimin amact, finansal sistemi stirdtrtlebilirligi temel alan bir yone dogru dontistiirmek ve
bu sayede cevresel, sosyal ve ekonomik stirdiirtilebilirligi saglamaktir.

Merkez bankalarinin aktif bir yesil finans yaratma rolt tstlenebilmesi icingevresel ve stirdiirtlebi-
lirlik hedeflerini takip etmek anlaminda yasal yetki gereklidir. Glinimtiz gelismis ekonomilerinin
cogunda merkez bankalar, fiyat istikrarini saglamak gibi birincil hedeflerinde dahi nispeten dar
bir yetkiye sahiptir. Ancak iklimsel gelismeler merkez bankalarinin bu temel hedeflerle birlikte
iklim ve gevre risklerini arastirmalarini ve stirdurilebilirlik ve yesil finansmani aktif olarak tesvik
etmelerini zorunlu kilmamaktadir. Bircok gelismekte olan ve yiikselen ekonomide merkez bankasi
yetkileri daha kapsamlidir ve stirdurilebilirligin yani sira sosyal ve ekonomik hedefleri de icer-
mektedir. Bu durum, asagida tartisilacagi tizere, birgok gelismekte olan ve yiikselen ekonomideki
merkez bankalarinin yesil finans ve strdurtlebilir kalkinmay: tesvik etmede nispeten daha aktif
oldugu gercegini yansitmaktadir.Ornegin, Bangladesmerkez bankasinin vasal yetkileri arasinda
ekonomik bliytime ve kalkinmanin desteklenmesi ikincil bir hedef olarak yer almaktadir; buna
dayanarak Banglades Bankasi, finansal sistemin ve yesil finans ekonomisinin kendi sorumlulugu
dahilinde oldugunu belirtmistir (Bangladesh Bank, 2011). Ayrica, finansal diizenleyici ve denetle-
yici olarak hizmet veren Brezilya merkez bankasi Banco Central do Brasil, dengeli kalkinmayi
tesvik etmek ve kolektif cikara hizmet etmekle gorevlendirilmistir, bu da merkez bankasi igin bir
strdurilebilirlik hedefi anlamina gelmektedir (Brasil, 1988). Cin Halk Bankasi'nin gorevi, fiyat
istikrarini korumak ve boylece ekonomik buytimeyi tesvik etmek gibi genis kapsamli bir hedefi
icerirken, ayni zamanda merkez bankasinin Devlet Konseyi'nin emirlerini uygulamasini gerektir-
mekte ve potansiyel olarak merkez bankasini yesil finans vestirdiirtlebilirligin tesviki gibi genis
kapsamli politika girisimlerine dahil etmektedir (People'sRepublic of China 2003).

Bununla birlikte, merkez bankalarinin yetkilerinin stirdirtlebilirlik hedeflerini de kapsayacak se-
kilde asir genisletilmesiyle ilgili riskler de bulunmaktadir. Volz (2017), merkez bankalarinin po-
tansiyel olarak celisen hedefleriyle ilgili sorunlarin ve merkez bankalarinin hesap verebilirligine
iliskin tehlikelerin altin1 ¢izmektedir. Volz ayrica, yetkilerin ne olctide genisletilebilecegini veya
genisletilmesi gerektigini ve mevcut yetkilerin yesil stirdiirtlebilirlik hedeflerini icerecek sekilde
nasil yorumlanabilecegini sinirlayan 6zel merkez bankaciligi paradigmasina isaret etmektedir.

Uygulamada Destekleyici Yesil Merkez Bankasi Girigimleri

Merkez bankalar: ve finansal dizenleyici kurumlar stirdurtlebilirlik hedeflerine ulagsmak igin gok
sayida politika aract kullanabilir (Volz 2017). Gelismekte olan yiikselen ekonomilerdeki ve 6zellik-
le Asya'daki merkez bankalarinin cevresel riskleri ele almak ve yesil yatirimlan tesvik etmek icin
genis bir arac yelpazesini kullanmada 6n planda olduklar aciktir (Volz 2016, 2018; Dikau ve
Ryan-Collins 2017). Gelismis ekonomilerdeki merkez bankalari, iklim degisikliginin parasal ve
finansal istikrar tizerindeki etkilerini son zamanlarda ele almaya baslamistir. Bu anlamda Ingiltere
Merkez Bankasi, merkez bankalari arasinda iklim degisikligi risklerinin etkileri konusunda
farkindalik yaratmada merkezi bir rol oynamistir (Bank of England 2015; Carney 2018).

Yesil finansal diizenleme tedbirleri bugtine kadar Banglades, Brezilya ve Cin Halk Cumhuriyeti

dahil olmak tizere bir dizi tilkede uygulanmistir. Cin Halk Cumhuriyeti Cin Halk Bankasi'min ilk
cevresel diizenleme politikalart 1980'lere kadar uzanmaktadir (Zadek ve Chenghui 2014). Cin
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Halk Bankasi: Cevre Koruma Bakanhgd: ve Cin Bankacilik Diizenleme Komisyonu tarafindan 2007
yilinda ortaklasa baglatilan Yesil Kredi Politikasi, bankacilik sistemi, sigorta ve menkul kiymetler
piyasalarini ele alan bugtine kadarki en kapsamli diizenleyici yesil politikalardan biri olmustur.
Ayrica, 2006 yilinda Cin Halk Bankast, kara listeye alinan sirketlere ve sektorlere kredi kisitlama-
larinin dayandirilacagi bir bilgi kaynag@i olarak firmalarin kredi, para cezalar ve gevresel uyumla-
rina iligkin bilgilerden olusan bir kredi veri tabami olusturmustur. Libnan merkez bankasi
BanqueduLiban tarafindan yenilenebilir enerji ve enerji verimliligi yatirimlari lehine kredi tahsisini
etkilemek amaciyla farkli rezerv zorunluluklari uygulanmistir. Bu anlamda ticari bankalar, "daha
yesil" bankalarin daha dustik rezerv tutmalarina izin vererek kredi portféylerindeki yesil kredi pro-
jelerinin payini artirmaya tesvik edilmistir. Enerji tasarrufu potansiyeli olan projeleri finanse etmek
icin kredi veren ticari bankalar daha diistik rezerv zorunluluklarina tabidir. Uygulamada, bir dev-
let kurumu olan Liibbnan Enerji Koruma Merkezi, temel yatirimlarin enerji sektoriiniin yesil finansa
katkida bulunup bulunmayacagini dogrulamis ve bunlari finanse eden banka kredilerinin tercihli
zorunlu karsilik uygulamasindan yararlanmaya uygun oldugunu beyan etmistir (BanqueduLiban
2010).Banco Central do Brasil, makro ihtiyati diizenleyici cercevesine baglayici degisiklikler geti-
rerek iklimle ilgili cevresel ve sosyal riskleri sistemik diizeyde ele alan ilk merkez bankalari arasin-
da yer almistir. Banco Central do Brasil 2011 yilinda, Basel Il anlagmalarinin 2. Sttunundan
kaynaklanan ve ticari bankalarin cevresel zarar ve risklere maruz kalmalarini hesaba katmalarini
gerektiren Sermaye YeterliligiDegerlendirmesinin I¢ Stirecine iliskin gerekliliklerini genisletmistir
(Banco Central do Brasil 2011). Bu sermaye gereklilikleri cevresel riskleri fiyatlandirmayi amac-
lamaktadir. Banco Central do Brasil'in bankalarin kredi verme uygulamalarinda Cevresel ve Sos-
yal riski degerlendirmelerini dikkate almalarini, cevresel risklere maruz kalmaya karsi stres testi
yapmalarini ve ayrica risk degerlendirme yontemlerini ve sosyal ve gevresel zararlara maruz kal-
malarini 6zetleyen yillik raporlar yayilamalarini gerektiren daha genis yesil bankacilik diizenleme
yaklagiminin bir parcasidir (Banco Central do Brasil, 2017).

Ingiltere Merkez Bankast'nin iklim degisikligiyle miicadelesi, bir merkez bankasinin finans sektorii-
ne yonelik iklim ve cevre riskleri konusunda farkindalik yaratmak igin yumusak gilic kullaniminin
bir 6rnegidir. Ingiltere Merkez Bankasi Baskani, 2015 yilinda "Ufkun Trajedisini Kirmak - Iklim
degisikligi ve finansal istikrar" konulu konugmasiyla, iklim degisikligiyle ilgili risklerin finansal sis-
tem ve Ozellikle sigorta sektori icin potansiyel sistemik sonuclarina kiiresel dikkat ¢ekmis ve boy-
lece Ingiltere Merkez Bankasi'nin arastirma departmaninda iklim degisikligi ve vesil finans tizerine
daha fazla arastirma yapilmasini (Bank of England, 2015; Batten vd., 2016) ve konuyla ilgili
calistaylar ve konferanslar diizenlenmesini tesvik etmistir. Ingiltere Merkez Bankas1 bir dizi ulusla-
raras! inisiyatife katilmakta, Stirdirtlebilir Yatirim Forumu'nda yer almakta ve Cin Halk Cumhu-
riyeti'nin G20 bagkanligi sirasinda Cin Halk Bankasit ile birlikte kurulan G20 Yesil Finans Calisma
Grubu'na (yvakin zamanda G20 Surdurtlebilir Finans Calisma Grubu olarak yeniden adlandiril-
mustir) es bagkanlik etmektedir. Stirdiirtilebilir bankaciliga odaklanan zorunlu olmayan yesil finans
kilavuzlar, ilkeleri veya yol haritalari simdiye kadar Uluslararasi Finans Kurumu'nun Stirdtrtlebi-
lir Bankacilik Agi'nin 17 yesi tarafindan yayinlanmistir; bu ag, finansal kurumlarin Cevresel ve
Sosyal risk yonetimi uygulamalarini ve yesil kredilerini gelistirmeyi amaclayan finansal diizenleyi-
ciler ve bankacilik birlikleri icin bir bilgi paylasim agidir. Ayrica Aralik 2017'de aralarinda Ingiltere
Merkez Bankasi, Banque de France, De Nederlandsche Bank, Deutsche Bundesbank, Avrupa
Merkez Bankasi, Banco de Espana, Belcika Ulusal Bankasi, Oesterreichische Nationalbank ve Cin
Halk Bankasi’'nin de bulundugu merkez bankalari ve finansal denetgiler, yesil finansin ve daha
strdurilebilir biytmenin yayginlastirilmasi amaciyla gontlli bir bilgi ve en iyi uygulama payla-
sim cercevesi olarak Finansal Sistemin yesil finans olusum agini olusturmustur. Bu ag, en buyik
ve en etkili parasal ve diizenleyici kurumlar: daha strdurlebilic ekonomilere gegisi destekleme
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ortak hedefi altinda bir araya getirerek, potansiyel anlamda bugtine kadarki en gtiglii girigsimler-
den birini temsil etmektedir (Carney, 2018).

Yesil Finans Destekleyici Politika Araglari

Merkez bankalari, yatirim kararlarini ve kredinin yaratilmasi ve yesil yatirimlara tahsisini etkilemek
ve cevreye zararh faaliyetlerden uzaklastirmak icin bir dizi politika araci kullanabilir. Bazilari, para
carpanini etkileyen ve yesil kredileri tesvik etmek icin kullanilabilecek farklilastirilmis reeskont
oranlari ve sermaye veya rezerv zorunluluklar: dahil olmak tizere yesil yatirimlar gelistirmek igin
kullanilabilecek geleneksel para politikasi araclarinin varyasyonlar iken, digerleri geleneksel ol-
mayan politika araclari olarak siniflandirlabilir. Merkez bankalari ayrica finansal kurumlan faali-
yetlerinde iklim ve cevre risklerini géz 6niinde bulundurmaya ve bunlarla basa ctkma kapasitele-
rini gelistirmeye tesvik etmek icin bir araya getirme gliclerini kullanabilirler. Ayrica, merkez banka-
lar1 veya finansal diizenleme sorumlulugunun merkez bankasi disinda olmasi durumunda diger
finansal otoriteler, finansal kuruluglardan iklimle ilgili riskleri ac¢iklamalarini ve iklimle ilgili stres
testleri yapmalarini talep edebilir.

Merkez bankalarinin yesil finansi destekleyici politika araclart asagida detayl bir sekilde sunul-
mustur.

Aciklama Gereklilikleri

Merkez bankalari ve diizenleyici kurumlar, tahviller ve diger varliklar tizerinde cevresel ve stirdii-
rulebilirlikle ilgili bilgilerin aciklanmasina yonelik etkili prosedirlerin uygulamaya konulmasi yo-
luyla yesil varliklarin tanimlanmasini ve kabul edilmesini gliclendirebilir. Yesil tahvil ihracini tes-
vik etmek icin merkez bankalar1 yesil tahvil kilavuzlari yayinlayabilir ve projelerin ve firmalarin
finansmaninin hangi kriterlere gore yesil tahvil olarak nitelendirilecegini, tahvil ihracindan elde
edilen gelirin kullaniminin ne olabilecegini ve agiklama standartlarini tanimlayabilir. Yesil tahvil
etiketleri icin kriterlerin olusturulmasi ve uygulanmast, yesil tahvil ihracinin tesvik edilmesinde bir
baska adim olabilir. iklimle ilgili finansal risklerin etkin bir sekilde aciklanmamasi durumunda,
iklim degisikliginin etkileri finansal piyasalar tarafindan dogru bir sekilde fiyatlandirilamayabilir.
Bu nedenle Finansal Istikrar Kurulu'nun Iklimle ilgili Finansal Aciklamalar Goérev Glcl, bankalar,
sigorta sirketleri, varlik yoneticileri ve varlik sahipleri de dahil olmak tizere tiim finansal kuruluslar
icin kamuya acik finansal dosyalarinda zorunlu agiklama gereklilikleri 6nermektedir (TCFD
2016).

Glinimtziin gelismis ekonomilerinin ¢cogunda, finansal piyasalarin gelisimi merkez bankalarinin
kurulmasindan 6nce gergeklesmistir. Ancak, gelismekte olan tilkelerdeki merkez bankalari finansal
piyasalarin gelisimini desteklemede merkezi bir rol oynayabilir ve diger aktorlerin katilimini tesvik
etmek icin tahvil piyasalarinda aktif ticareti tesvik edebilir. Yesil tahvillerle ilgili olarak, Almanya'-
nin KfW Avrupa Yatinm Bankasi gibi politika yonelimli kalkinma bankalar1 simdiye kadar bircok
tilkede ilk yesil tahvilleri ihrag ederek ve boylece yesil tahvil piyasalarinin olusturulmasina yar-
dimc olarak bu piyasa gelistirici rolii oynamistir. Merkez bankalari ve diger finansal kuruluglar bu
tir yesil tahvillerin ihraci ve ticareti icin elverisli bir ortam yaratabilir (Gray ve Talbot 2007).

Bircok finansal diizenleme aract, finansal kuruluglarin kredi olusturma stireci veya finansal istikrar
kaygilanyla ilgili faaliyetlerinde iklim ve cevre risklerini dikkate almalarini tesvik edecek veya ge-
rektirecek sekilde kalibre edilebilir. Bu anlamda Merkez bankalari ve diger finansal dizenleyici
otoriteler, bankalarin ve diger finansal kuruluslarin Cevresel ve Sosyal risk yonetimi standartlarini
benimsemelerini, iklimle ilgili riskleri degerlendirmelerini ve agiklamalarini veya rezerv varliklarini
ayarlamalarini isteyebilir. Bankalar ve diger finansal kuruluslar icin iklim degisikligi ile ilgili riskle-
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rin etkin bir sekilde aciklanmasi gereklilikleri, iklim degisikligi, iklim politikalari ve dogal tehlikele-
rin etkilerinin finansal kuruluslar tarafindan dogru bir sekilde fiyatlandirlmasini saglamada mer-
kezi bir rol oynayabilir. Tuim finansal kuruluslar icin zorunlu agiklama gereklilikleri bu amaca
ulagsmak icin diizenleyici bir arag olabilir (TCFD 2016). Ayrica Volz (2017), iklimle ilgili risklere
iliskin seffafligin artirlmasinin ve bu risklerin uygun sekilde fiyatlandirlmasinin, yesil makro ihtiya-
ti diizenleme icin 6n kosul olduguna isaret etmektedir.

Yesil Makro ihtiyati Diizenleme ve iklimle ilgili Stres Testi

Iklimle ilgili risklerin seffafliginin artirlmas, risklerin daha uygun bir sekilde fiyatlandirimasina ve
sermaye tahsisine yardimci olur ve yesil makro ihtiyati diizenleme ve iklimle ilgili stres testi icin
temel saglar. Schoenmakervd., (2015) makro ihtiyati denetimin finansal istikrarsizhiga yol acabile-
cek dissalliklar dikkate almasi ve 6nemli finansal risklere neden olabilecek ekolojik dengesizlikleri
belirlemesi gerektigini savunmaktadir. Cevresel sistemik riski ele almanin basit bir yolu, belirli
karbon yogun veya Kkirletici faaliyetlere kredi verilmesine tavan getirilmesi olacaktir. Kredi tavanla-
11, pivasa dist araglar olarak gortilmektedir. Ancak gecmiste merkez bankalari tarafindan faiz oran-
larini artirmadan kredi genislemesini sinirlamak icin yaygin olarak kullanilmiglardir. Kredi tavanla-
rindan muafiyetler, yatirimlar 6ncelikli sektorlere yonlendirmek icin de kullanilabilir.

Schoenmaker vd., (2015) calismasinda iklim riskini ele almak icin dongusel sermaye tamponlart;
karbon yogun ve bagiml sektorler (ulastirma, madencilik ve enerji gibi) veya bu sektorlerdeki
ozellikle karbon yogun ve bagimh sirketler icin daha yiiksek risk agirliklari; karbon yogun ve ba-
gimh varliklara maruz kalma konsantrasyonuna kisitlamalar ve iklimle ilgili stres testleri dahil ol-
mak Uzere bir dizi daha sofistike makro ihtiyati araci ele almistr.

Iklimle ilgili bir stres testi, tek tek kurumlarin ve sistemin olumsuz soklara karsi dayaniklihigini de-
gerlendirmek icin varsayimsal iklim senaryolarinin tek tek finansal kurumlarin ve bir biitiin olarak
finansal sistemin saghgi tzerindeki olasi etkisini inceler. Saglam bir stres testi gelistirmek, iklim
soku senaryolarinin ve bu soklarin finansal sisteme aktarim mekanizmalarinin karmasik bir sekilde
modellenmesini igeren zorlu bir stirectir (Batten vd. 2016).

Yesil Kredi Tahsisi ve Politika Araglari

Yesil finansman glinimizde gelismis ekonomilerdeki merkez bankalari tarafindan yaygin olarak
kullanilmamakla birlikte, bircok gelismekte olan ve yiikselen ekonomide olduk¢a poptiler olmaya
devam etmektedir. Basta Banglades Merkez Bankasi ve Hindistan Merkez Bankasi (RBI) olmak
lizere, ginimiizde yesil finansla ilgili kredi tahsis politikalar1 uygulayan merkez bankalari i¢in yesil
yatiim, genellikle kalkinma hedeflerini takip eden mevcut ve uzun stiredir devam eden kredi tah-
sis politikasi planlarina ek bir éncelikli sektor olarak eklenmistir (Dikau ve Ryan-Collins 2017).
Finansal baski ve kredi tahsis politikalarina karsi guiglii bir durus sergileyen Fry (1995), 6ncelikli
sektorler icin stibvansiyonlu kredi oranlarini, farkli reeskont oranlarini, dogrudan biitce stibvansi-
yonlarini, kredi taban ve tavanlarini ve kalkinma bankalarinin yayginlagmasini, bircogu yesil yati-
rimi tegvik etmek igin de uygulanabilecek merkezi tahsis politikasi araclari olarak siralamaktadir.

Merkez bankalarinin yesil hedefli refinansman hatlar, ticari bankalara belirli yesil varlik siniflart
icin tercihli kosullarda refinansman sunmakta, boylece diisiik karbonlu veya baska tirlt stirdtri-
lebilir projelere piyasadan daha distk faiz oranlariyla kredi vermeleri icin finansal kurumlar telafi
etmektedir. Ancak, bu politika araci yalmzca ikincil menkul kiymet piyasalarinin nispeten az ge-
lismis oldugu ve dolayisiyla bankalar igin piyasa temelli refinansman segeneklerinin bulunmadigi
ekonomilerde gecerlidir. Bu da merkez bankalarinin bazilar tercihli kosullarda sunulabilecek
refinansman limitleri sunmast sonucunu dogurmaktadir. Aymi dogrultuda Campiglio (2016)
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"Basel Il risk agirlikli sermaye oranlarinin hesaplanmasinin, distik karbonlu faaliyetlerin alternatif
vatinmlardan daha dusik bir baski olusturacagr sekilde kalibre edilmesini" 6nermektedir.
Rozenberg vd., (2011) ise calismalarinda karbon sertifikalarini ticari bankalarin yasal rezervlerinin
bir parcasi olarak kabul edilebilir hale getirerek karbon sertifikalar1 piyasasini gelistirmeyi 6ner-
mektedir. Buradaki fikir, karbon sertifikalarin1 diistik karbonlu projelere dagitmak ve bunlart imti-
yazli kredilerle degistirilebilir hale getirmektir. Bu, diisiik karbonlu projeler icin sermaye maliyetle-
rini azaltacaktir. Dolayisiyla diisiik karbonlu projeler normal yatirimlara kiyasla nispeten daha
cazip hale gelecektir.

Banglades Bankasi, kredileri yesil sektorlere yonlendirmek ve bankalari yenilenebilir enerji proje-
leri igin kredi vermeye tesvik etmek amaciyla cesitli politika girisimleri baglatmistir. Banglades
Bankasi'nin yesil kredi tahsis programlari arasinda hedefli yeniden finansman hatlar1 en énemli
politika araci olmustur. Ik olarak 2009 yilinda Banglades Bankasi, ticari bankalarm strdiirtilebilir
yatinm projeleri kapsaminda verdikleri krediler icin indirimli faiz oranlariyla tazmin edildigi 2 mil-
yar dolar tutarinda bir déner refinansman programi kullanilmistir (Bangladesh Bank, 2017). Da-
ha sonra Banglades Bankasi, su ve enerji kullanimini iyilestiren yatirimlar desteklemek amaciyla
yesil kredilerin yeniden finansmani icin 200 milyon dolarlik finansmani 2015 ve 2016 yilinda
ayirmistir. Bu kapsamda deri ve tekstil sektortinde stirdiirtlebilirligi artirmak icin cevre dostu ma-
kinelerin ithalatini finanse eden kredileri hedefleyen 200 milyon dolar degerinde bir bagka yesil
finansman tiirti olan Yesil Dontisim Fonu'nun olusturulmasi gibi daha fazla yesil finansman hatti
gelistirmistir (Bangladesh Bank, 2017).

Diger yandan zorunlu risk yonetimi standartlarini onaylayan finansal diizenlemeler, finansal ku-
rumlarin risk faktérlerini yénetisim cercevelerine dahil etmelerini gerektirmektedir. Iklimle ilgili risk
yonetimini zorlamak amaciyla, yesil risk yonetimi standartlari, bu risklerin degerlendirilmesini ve
yeni finansal hizmet ve Urtinlerin potansiyel zararli cevresel etkilerinin dikkate alinmasini gerekti-
rerek, bankalarin kredi verme uygulamalar icin cevresel ve sosyal kurallar da olusturabilecektir.
Ayrica, zorunlu yesil risk yonetimi standartlari, bankalarin kredi verme stirecinde risklerinin deger-
lendirilmesini, kredilerin hangi kriterlere gore verildigini belirleyen bir kriter olarak dahil etmelerini
zorunlu kilabilir. Bunun sonucunda, cevreyi kirleten ve enerji yogun firmalara finansman akisini
azaltarak ve daha yesil projelerin finansmanini artirarak tahsis edici sonuclar dogurmasi da muh-
temeldir (Campiglio, 2016).

Zorunlu Kkarsiliklar, ticari bankalar tarafindan tutulmasi gereken asgari rezerv miktarini belirler.
Yesil varliklarin tesvik edilmesine yol agan uygulamalar devreye sokmak veya diger kredileri daha
az cazip hale getirmek icin kalibre edilebilirler. Bu anlamda bankalarin portféylerinin bilesimiyle
baglantili olan ve daha yesil, daha az karbon yogun varliklara dogru eg@imli portfoyler icin daha
diistik zorunlu karsilik oranlarina izin veren farkli zorunlu karsiliklar, potansiyel olarak kredi tahsi-
sini etkileyebilir ve yesil yatinmlari tesvik edebilir. Literattirde tartisilan bir diger yaklagim ise kar-
bon sertifikalar piyasasini gelistirmek icin karbon sertifikalarinin ticari bankalarin yasal rezervleri-
nin bir pargasi olarak kabul edilmesi ve diistik karbonlu projelere kredi imtiyazlari ile degistirilebi-
len karbon sertifikalarinin dagitilmasi yoluyla yesil yatirimlarin daha da gelistirilmesi igin bir tesvik
yaratiimasidir (Rozenberg vd., 2013).

Yesil Niceliksel Genisleme ve Rezerv Yonetimi

Niceliksel genisleme, ilk olarak 2000'i yillarin baginda nominal faiz oranlar: sifir alt sinirindayken
deflasyonla mucadele etmek icin Japonya Merkez Bankasi tarafindan kullanilan geleneksel olma-
yan bir para politikasidir. Esasen acik piyasa islemleri yoluyla bankalardan ve diger finansal ku-
rumlardan bulyuk o6lcekli varlik alimlarindan olusmaktadir. Bu varlik alimlari, bazi merkez banka-
lan sirket tahvilleri ve hisse senetleri de satin almis olsa da, esas olarak devlet tahvillerini icermek-
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tedir. Genel olarak niceliksel geniglemenin etkinligine iliskin geligkili gortgler bulunmakla birlikte,
niceliksel genisleme kapsamindaki varlik alimlarinin yesil tahviller gibi yesil finansal varliklarin
satin alinmasina yonlendirilebilecedi savunulmaktadir. Ingiltere Merkez Bankasi'nin Ocak
2009'dan bu yana niceliksel genisleme uyguladigi Birlesik Krallik'ta, yesil parasal genisleme tar-
tismasini ortaya cikarmistir (Lucas 2011; Harvey 2012; Clark ve Giles 2014). Ornegin, Ingiliz
htkiimetinin eski bilimsel danigmani David King, niceliksel genislemenin yesil ekonomiyi hedef-
lemesini talep etmistir. King bunun, diisiik karbonlu bliytimeyi desteklemek icin stibvansiyonlarin
kullanilmasi seklindeki mevcut yaklasimdan cok daha iyi bir secenek oldugunu ifade etmistir
(Harvey 2012).

Yesil Finansman Kilavuzlari ve Gergeveleri

Bir diger secenek de yukaridaki konularda deginildigi tizere, bankalar1 yesil krediler vermeye yon-
lendirmeyi amaclayan yesil kredi kilavuzlarinin yaymlanmasidir. Ocak 2017 itibariyle 37 tilke,
finansal kuruluslar tarafindan cevresel ve sosyal risk yonetiminin gelistirilmesini desteklemek ve
yesil ve kapsayici kredilendirmeyi tesvik etmek amaciyla 2012 yilinda kurulan bankacilik diizen-
leyicileri ve bankacilik birliklerinden olusan bir bilgi paylasim agi olan Strdirtlebilir Bankacilik
Agi'nda temsil edilmistir. Stirdiirtilebilir Bankacilik Agi tiyesi on (g tilke (Banglades, Brezilya, Cin,
Kolombiya, Endonezya, Kenya, Meksika, Mogolistan, Nijerya, Peru, Gliney Afrika, Tirkiye ve
Vietnam) halihazirda yesil finans kilavuzlarini uygulamaya koymus olup, diger tlkeler ise su anda
bu tir kilavuzlar tizerinde caligmaktadir. Cesitli yesil finans kilavuzlan tlkeden tilkeye farklilik gos-
termekle birlikte, genellikle cevresel risk degerlendirmesine yonelik cercevelerin yani sira yesil
finansin geligtirilmesine yonelik tesvik planlarini da icermektedir (DikauandRyan-Collins 2017).

Kalkinma Bankalarina Merkez Bankasi Yardimi

Uzmanlagmis finans kuruluslart olarak kalkinma bankalari, uzun vadeli yatirim saglayarak yesil
déntistimiin finansmaninda énemli bir rol oynayabilir (Stern 2016). Ozel finans kuruluslarmin
ekonominin yesil finansa yonelik 6nemli yatirimlar igin gerekli mali kaynaklari saglayamamasi,
kalkinma bankalarinin varliginin gerekgesi olarak yorumlanmistir. Kalkinma bankalari, yesil finans
standartlarini uygulayarak veya yesil tahviller gibi yenilikci finansal tirtinler gelistirerek risk azaltici
ve 6ncl bir rol oynayabilir ve boylece 6zel kurumlar yesil kredilendirme ve uzun vadeli finans-
man faaliyetlerine katilmaya tesvik edebilir. Tarihsel olarak, merkez bankalari genellikle kalkinma
bankalari icin baglangictaki 6z sermayeye dahil olarak veya kalkinma bankalari tarafindan ihrag
edilen tahvilleri satin alarak ve bunlar igin piyasalar olusturarak destekleyici bir rol oynamistir
(Brimmer 1971).

Yumusak Gii¢

Merkez bankalari ayrica, cevre konularini ve iklim degisikligini daha genis bir glindeme dahil ede-
rek ve piyasa katiimcilarina bu konularin 6nemini isaret ederek, bir araya getirici rolii ve yumu-
sak glicti araciligyla yesil finansin kabullind, bilgisini ve uygulamasini etkileyebilir. Merkez banka-
larinin genel olarak saygin arastirma departmanlari da yesil finans ve iklim risklerinin finansal
sistem Uzerindeki etkisi konularini aragtirmak igin benzersiz bir konuma sahiptir. Merkez bankala-
rinin arastirma odagi ve ciktilar genellikle konularina iligkin farkindaligin artirlmasi ve daha genis
makroekonomik arastirmalarin yonlendirilmesi tizerinde bulyuk bir etkiye sahiptir. Merkez banka-
larinin yesil finans ve cevresel risk tehdidi bilgisine katkida bulunabilecegi bir bagka alan da ban-
kacilar ve yatimcilar icin kapasite gelistirme calistaylari ve seminerleridir. Boylece Cevresel ve
Sosyal risk yonetimi uygulamalarinin yayginlasmasini engelledigi tespit edilen yesil finansal konu-
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lardaki potansiyel uzmanlik eksikligi giderilmis olacaktir. Son olarak, merkez bankalarinin Finan-
sal Istikrar Kurulu gibi standartlari ve politika katilim yéntemlerini tartisan uluslararasi organlara
ve aglara katilimi da finansal sistemin yesil finansa kaydirilmigina yonelik uluslararasi dizeyde
tutarli yaklagimlar bulunmasinda 6nemli bir rol oynamaktadir (Carney, 2018).

Literatiir

Yesil finans, yesil bankacilik ve yesil merkez bankaciligi ile ilgili yapilan literattir taramasi asagida
verilmistir.

Bihari ve Pandey (2015) calismalarinda Hindistan bankacilik sektoériinde bankalarin sundugu
yesil bankacilik hizmetlerini incelemislerdir. Malik vd., (2015) calismalarinda gelecekte yesil ban-
kacilik ile ilgili olasi gelismeleri ve beklentileri irdelemigledir. Garg (2015) arastirmasinda yesil
bankacilik alternatiflerinin genel olarak bankalar, isletmeler ve finansal kurumlarinin cevresel so-
runlarina ¢6zim olabilecegini ifade etmistir. Kalra (2016) ¢alismasinda yesil bankacilik uygulama-
lanni stirdirtlebilir gelisme icin modern bir arac olarak incelemis ve Onermistir. Barhate ve
Tamboli (2016) arastirmalarinda Hindistan’da yesil bankacilik uygulamacina gegis yapan banka-
lar1 incelemis ve Hindistan’daki yesil bankacilik uygulamalarina vurgu yapilmustir.

Lucas, Francés ve Gonzélez (2016), farkh enerji glivenligi stratejilerinin Yesil Enerji gelisimi tize-
rindeki etkisini aragtirmak icin 21 AB tye tilkesinin enerji sektoriine iliskin panel verilerini kullan-
mistir. Temel bulgulari, (i) YE'nin yayginlastirlmasinin, yalnizca daha stirdiirtilebilir enerji politi-
kalarina dogru bir kayistan ziyade, enerji glivenligi stratejileri ve cevresel kaygilarin bir kombinas-
yonunun bir sonucu oldugunu ve (ii) YE'nin yayginlastiriimasi yoluyla enerji kaynaklarinin cesit-
lendirilmesinin, bagimlilig azaltmak icin YE kullanmaktan daha tutarli bir strateji oldugunu dog-
rulamaktadir. Dolayisiyla, yesil enerji kaynaklarinin enerji sepetindeki payinin artirilmasi, SKH'ler
ve Paris Anlasmasi ile uyumlu olarak sadece emisyonlari azaltmakla kalmayacak, ayni zamanda
enerji glivenligini de artiracaktir.

Volz (2017) calismasinda merkez bankalarinin finansal sistemlerin yesil finansa déntstimiindeki
rolint incelemistir. Yesil bir dontisimi gerceklestirmek igin gereken muazzam yatirimlar goz
ontlne alindiginda, finans sektortinlin stirdirtilebilir ve yesil bir ekonomiye yonelik kaynak tahsi-
sinde merkezi bir rol oynamasi ve cevreye zarar veren faaliyetleri finanse etmeyi durdurmasi ge-
rektigini belirtmistir. Ayrica calisma Merkez bankalarinin proaktif olarak strdiiriilebilir kalkinma
roliinti de ele almustir.

Dikau ve Ryan Collins (2017) ¢alismalarinda gelismekte olan ekonomilerde en aktif sekilde yesil
merkez bankaciligi politikalari izleyen merkez bankalarinin yasal yetkilerini ve hedeflerini incele-
mislerdir.

Taghizadeh-Hesary, Yoshino ve Rasoulinezhad (2017) tarafindan yapilan calisma, Japonya'nin
enerji guvenliginin Mart 2011'de yasanan Fukushima niikleer felaketinin ardindan zarar gord-
gunl ve bunun sonucunda niikleer santrallerin kapatildigini ve fosil yakitlarin niikleer enerjinin
yerine ikame edildigini gostermistir. Bu calisma, bazi ekonomik sektorlerde petrole olan bagimlili-
gin artmasi nedeniyle felaketten sonra petrol tiiketim esnekliginin mutlak degerinin azaldigini ve
bunun Ulkenin enerji gtivenligini tehlikeye attigini gostermistir. Yazarlar, Japonya'nin enerji 6z
yeterliligini ve enerji glivenligini artirmak igin enerji arzini cesitlendirmesini 6nermistir. Nukleer
enerjinin ortadan kaldirilmasi ve fosil yakitlarin ikame edilmesinin bir sonucu olarak, Japonya'nin
enerji 6z yeterliligi 2000 yilinda %19,6 iken 2013 yilinda %8,6'va diismusttir.

Dikau ve Volz (2018) calismalarinda merkez bankalarinin ve diger ilgili finansal diizenleyici ku-

rumlarin gevresel riski ele alabilecegi ve stirdiirtilebilir finansmani tesvik edebilecegi kamu mali
yonetim politikalarini ele almiglardir. Calismada ilk olarak merkez bankalarinin finansmani stird G-
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rilebilir kalkinma ile uyumlu hale getirmekle neden ilgilenmeleri gerektigi tartisilmistir. Ikinci ola-
rak, cevresel riski ele almak ve yesil finans ve stirdirtlebilir kalkinmayi tesvik etmek icin merkez
bankalar1 ve finansal diizenleyici kurumlar tarafindan kullanilabilecek arag ve enstrimanlari tar-
tismuslardir. Calisma yesil kamu mali yonetisimi girisimlerinin kisa bir incelemesini sunmaktadir.

Dikau ve Volz (2018) calismalarinda merkez bankasi yetkileri, stirdurtlebilirlik hedefleri veyesil
finans konularini ele almiglardir. Calismada, iklimle ilgili riskleri ele almanin, azaltma ve uyum
politikalarini desteklemenin merkez bankasi yetkilerine nasil uydugu incelenmistir. Bu anlamda
IMF'nin Merkez Bankasi Mevzuati Veri Tabani kullanilarak yetki ve hedeflerin bir analizini yapil-
mis ve elde edilen bulgular merkez bankalarinin uygulamada benimsedigi stirdiirtilebilirlikle ilgili
politikalarla karsilastirlmistir. 135 merkez bankasindan sadece %12'sinin acik strdurulebilirlik
yetkileri bulunurken, %401 hiikiimetin ¢ogunlukla stirdirtlebilirlik hedeflerini iceren politika 6n-
celiklerini desteklemekle gorevlendirildigi sonuclarina ulasilmistir. Calismada, iklim risklerinin
merkez bankalarinin geleneksel temel sorumluluklarini dogrudan etkileyebilecedi gbz éntine alin-
diginda, tim kurumlarin makro-finansal istikrar1 korumak igin iklimle ilgili fiziksel ve gegis riskleri-
ni politika gercevelerine dahil etmeleri gerekliligi vurgulanmistir.

Breitenfellner vd., (2019) calismalarinda Merkez Bankalarinin Yesile Finansa katkisini incelemis-
lerdir. Calismada, merkez bankalarinin ekonomi ve finansal sistemi daha strdurtlebilir hale ge-
tirmesi ve yesil finansin yayginlastirilmasina katkida bulunabilecegi ve bulunmasi gerektigi ifade
edilmistir.

Gunningham (2020) calismasinda merkez bankalari, finansal diizenleyiciler ve iklim finansmani
konularini ele almistir. Calisgmanin temel katkisi, Merkez Bankalar1 ve Finansal Dizenleyicilerin
diistik karbonlu finansal gegisi en iyi nasil hizlandirabileceg@ini gostermektir.

Dietsch vd., (2022) calismalarinda yesil merkez bankaciligini detayli bir sekilde ele alarak incele-
mislerdir.

Sonug

Iklim ve diger cevresel riskler, merkez bankalar: ve finansal diizenleyiciler icin giderek daha énem-
li konular haline gelmektedir. Cevresel risklerin finansal ve makroekonomik istikrar (izerinde
o6nemli etkileri olabilecegi artik buiyiik 6lclide kabul gérmektedir ve giderek artan sayida merkez
bankast iklim degisikligi ve cevre ile ilgili riskleri iceren mikro ve makro ihtiyati cerceveler gelistir-
meye baglamistir. Merkez bankalari, etkili iklim yonetimine ve stirdurtlebilir bir ekonomiye dog-
rudan katkida bulunabilecekleri gibi, bilgilerini daha genis bir kitleyle paylasarak dolayl olarak da
katkida bulunabilirler. Merkez bankalari, ekonomik arastirmalari, piyasalari denetlemeleri ve di-
zenleyicilere tavsiyeleri yoluyla finansal agidan ilgili fiziksel ve gecici iklim risklerinin aciklanmasini
kolaylastirabilir ve yesil finansin yayginlastiriimasini tesvik edebilirler.

Merkez bankalari yesil finans ve iklim degisikligi ile ekonomi arasindaki iligkiyi finansal egitim
faaliyetlerine entegre etmelidir. Ayrica, iklim ve cevre arastirma projelerini finanse edebilir ve bu
alanda gerekli know-how'u edinmek icin kullanabilirler. Merkez bankalari ayrica iklim koruma
potansiyeli yiiksek olan finansal yatirimlar icin gerekli diizenlemeleri ve uygulamalari gercekles-
tirme potansiyeline sahiptir. Kurumsal cevresel ve sosyal gostergelerin kiyaslanmast icin finansal
hizmet saglayicilara yonelik kilavuz ilkelerin olusturulmasina katkida bulunabilirler.

Bu calismada merkez bankalarinin cevreyi korumak, iklim degisikligini azaltmak ve finansal istik-
rart korumak icin yesil finansmani ve buytimeyi tesvik etmede oynayabilecekleri Kilit rolti acikca
ortaya koyulmustur.

Genel olarak merkez bankalar: ve diger diizenleyici kurumlar, gelismis ekonomilerdeki merkez
bankalarina kiyasla yesil finans konulariyla daha ciddi bir sekilde ilgilenmektedirler. Bunun olasi
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bir aciklamasi, iklim degisikligi, kiiresel isinma ve daha sik ve siddetli hava kosullarinin sonucla-
rindan ilk etkilenecek olanlarin en yoksul ekonomiler olacaginin genel kabul gormesidir. Bu ne-
denle, gelismekte olan ve yiikselen ekonomilerdeki merkez bankalari, finansal sistemin yesil fi-
nans konusu, ¢zellikle de gevresel ve strdrtlebilir kalkinma riskinin kredi olusturma, durum tes-
piti ve ihtiyati politikaya dahil edilmesi konusunda daha kararli gériinmektedir.Gelismekte olan
ekonomilerdeki merkez bankalarinin ekonomik buiytimenin yesil finans konusunda, 6zellikle de
kredi yonlendirme politikalarinda neden 6ncii bir rol oynadiklarina dair ikinci bir olasi aciklama,
derin finansal piyasalarin yoklugunda, merkez bankalarinin geleneksel olarak rutin likidite yone-
timinde de dogrudan kredi tahsis politikalaryla ilgilenmeleridir.

Yesil merkez bankaciligi, finansal sistemlerin cevresel stirdiirtlebilirlik ve iklim degisikligi gibi yesil
finans faktorlerine nasil etki edebilecegi Uizerine odaklanan bir yaklasimi ifade etmektedir. Bu
yaklagimin sonuglari, ekonomi ve finans sektort icin oldukga 6nemlidir. Yesil merkez bankaciligi-
nin yesil finansa etkisi hakkinda galismada ele alinan olasi sonuclar asagidaki gibi 6zetlemek
mUmkindr;

Yesil Finansin Desteklenmesi: Yesil merkez bankaciligi, finansal kurumlarin cevresel stirdiirtilebi-
lirlik ilke ve standartlarina uygun olarak yesil projelere ve yatirimlara daha fazla kaynak saglama-
sini tesvik edebilir. Bu, yesil enerji, temiz teknolojiler ve strdirtilebilir tarim gibi yesil sektorlerin
bliytimesini destekleyebilir

Risk Degerlendirmesi: Merkez bankalari, finansal kurumlarin cevresel risklere ve firsatlara daha iyi
hazirlanmalarina yardimci olabilir. Bu, yesil finans faktorlerinin finansal istikrar tizerindeki etkile-
rini daha iyi anlamalarini ve bu riskleri yonetmelerini saglayabilir.

Diizenleyici Standartlarin Gelistirilmesi: Yesil merkez bankaciligi, cevresel stirdirtilebilirligi destek-
lemek icin diizenlemeler ve standartlar gelistirmeye yonelik bir itici gtic olabilir. Bu, finans sekto-
riniin yesil finansi benimsemesini ve yesil yatinimlari tesvik etmesini kolaylastirabilir.

Yesil Finans Uriinlerinin Gelistirilmesi: Yesil merkez bankacilig1, yesil finans tirtinlerinin gelistiril-
mesini tesvik edebilir. Bu, yesil tahviller, yesil krediler ve yesil yatirim fonlari gibi yesil finansal
araclarin cesitlenmesine katki saglayabilir.

Biling ve Egitim: Merkez bankalari, finans sektoriiniin ve kamuoyunun yesil finansin énemini
daha iyi anlamalarina yardimci olabilir. Bu, yesil finansa olan talebin artmasina ve yesil yatirimla-
rin yayginlagsmasina katki saglayabilir.

Sonug olarak, yesil merkez bankaciligi finans sektortinliin cevresel stirdurtilebilirligi tesvik etmek
ve iklim degisikligi ile miicadeleye katkida bulunmak icin 6énemli bir arag olabilir. Bu yaklagim,
finansal sistemlerin yesil finansa olumlu etkiler yaratmasini hedeflerken ayni zamanda gevresel
riskleri azaltmaya yonelik bir adim olarak da degerlendirilebilir.
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ABSTRACT

RESEARCH PROBLEM.This paper investigates the
relationship between news-media sentiment and spillovers in
the cryptocurrency market.

RESEARCH QUESTIONS. You can select this field and
paste the information about this title that you have prepared
beforehand.

ORIGINALITY/VALUE.This paper contributes to the
literature on the effect of news-media sentiment on the
cryptocurrency market by examining the influence of
sentiment on spillover behavior across the significant 18
cryptocurrencies.

METHODOLOGY. Utilizing a time-varying parameter
vector  autoregressive  model, we first  construct
cryptocurrency-level spillover measures. Then, using unique
cryptocurrency-level sentiment data, we investigate the effect
of sentiment on these spillover measures through panel fixed
effects regressions.

FINDINGS.There is a positive relationship between the
news-media sentiment and cryptocurrency market spillovers.
Furthermore, we show that news-media sentiment
asymmetric affects the spillover measures. In particular, while
the positive news-media sentiment increases the spillovers
among cryptocurrencies in a statistically significant way, the
effect of negative sentiment on spillover measures is
insignificant, suggesting that cryptocurrency investors focus
their attention on positive news due to the speculative nature
of the cryptocurrency market. Third, we show that the effect
of sentiment on the spillover measures is greater in
community-driven coins,compared to firm-driven coins.
Fourth, among a wide spectrum of sentiment indices, we
detect that sentiments on topics related to emotions and risks
affect return spillovers inmost cases.Our results show that
news-media sentiment matters in explaining the spillover
dynamics of the cryptocurrency market. In contrast to
conventional assets, only positive sentiment affects the
spillovers among cryptocurrencies, suggesting an asymmetric
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effect.

RESULTS AND CONCLUSIONS.Our results show that
news-media sentiment matters in explaining the spillover
dynamics of the cryptocurrency market. In contrast to
conventional assets, only positive sentiment affects the
spillovers among cryptocurrencies, suggesting an asymmetric
effect. Considering  the different cryptocurrency
characteristics, we find that the impact of sentiment on
spillover measures is larger in community-driven coins than in
firm-driven coins. By examining the content of news stories,
we find that sentiment on topics related to the emotion and
risk aspects of cryptocurrencies drives the spillovers among
cryptocurrencies. Moreover, using social media and
traditional news-based sentiment separately, we show that
social media-based sentiment has a more substantial effect on
spillovers than traditional news-based sentiment. Through
rigorous robust-ness checks, our study consistently establishes
the crucial influence of sentiment on driving spillovers among
cryptocurrency returns, emphasizing the significance of
sentiment analysis in comprehending cryptocurrency market
dynamics.

Keywords: Cryptocurrency market, Spillover measures,
Sentiment topics, Asymmetric effect.
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ABSTRACT

RESEARCH PROBLEM. Financial markets in developing
countries do not have sufficient depth. This means that the stock
market is open to both financial risks and geopolitical risks.

RESEARCH QUESTIONS. Do geopolitical risks in Turkey have
a negative impact on the stock market as expected? What can be
said about the permanence of this effect? In addition, what is the
importance of geopolitical risks compared to Turkey's financial
risks?

ORIGINALITY/VALUE. This study examines the extent to
which geopolitical and financial risks affect the stock market in
Turkey within a relationship structure that changes over time. In
addition, it aims to be a pioneering study by revealing how the
impulse-response mechanism between variables differs in
successive observation intervals.

LITERATURE REVIEW. Caldara and lacoviello (2022)calculate
the Geopolitical risk index in their study. According to this study,
there is an index calculation approach based on the areas covered
by negative geopolitical events in the total agenda in newspapers.
Sekmen (2020), carries out an analysis in 14 developing countries
through time-varying causality test. As a result of the analysis, it
was concluded that geopolitical risks caused stock market volatility
in the countries included in the sample. However, when countries
are considered one by one, it has been reported that the markets of
Turkey, Israel and Brazil are little affected by geopolitical risks.

In their study, Karlsson and Osterholm (2023) provide empirical
evidence on the properties of the US Phillips curve by analyzing
the BVAR model in a structure with time-varying parameters.
According to the findings of the study, the Phillips curve took a
slightly flatter shape between 2005 and 2013 compared to the
previous decade. The authors also emphasized that policy makers
and forecasters should take into account the fact that both dynamic
relationships and the volatility of shocks may change over time
when creating econometric models, and stated that time-varying
structures should be taken into account, as in the Bayesian TVP
VAR method they use.

METHODOLOGY. The impulse-response mechanism for the
data in Turkey- Geopolitical Risk Index, Credit Default Swap
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(CDS) and BIST100 index- is revealed with a VAR-based analysis.
Considering both economic and political developments within the
time considered, the relationship and interaction between variables
should be expected to change over time. Therefore, in this study,
Bayesian TVC VAR analysis is applied, which allows the
parameters to change over time.

FINDINGS. There is a negative relationship between the
Geopolitical risk index and the stock market in Turkey. In addition,
there is a negative relationship between CDS, which shows the
country's risk in financial terms, and stocks. With the VAR-based
approach, a unit standard error shock occurring in geopolitical risks
affects the stock market negatively and permanently. Likewise, a
unit standard error shock in the CDS variable negatively affects the
stock market. While Bist100's reaction to CDS has been greater in
recent years, its reaction to geopolitical risks was higher in 2014.

RESULTS AND CONCLUSIONS. The negative impact of
geopolitical risks on the stock market poses a significant problem
for Turkey. The decrease in the proportion of non-residents among
stock market investors is due to geopolitical risks as well as
financial risks. In this context, it can be evaluated that a foreign
policy aimed at reducing geopolitical risks will also have positive
results in terms of financial markets.

Keywords: Geopolitical Risk Index, CDS, BIST100, BTVCVAR.
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ABSTRACT
Mehmet Bentiirk RESEARCH PROBLEM. This study investigates the
Istanbul Gelisim University, risks associated with rushing household stock market
Turkey participation, with a specific focus on the impact of

mbenturk@gelisim. edu.tr monetary policy adjustments in Turkey.

ORCID No: 0009-0000-6540- RESEARCH QUESTIONS. What are the primary

2998 ' factors behind the rush in household stock market
participation following heterodox monetary policies?

RESEARCH QUESTIONS. What are the potential
risks associated with the surge in stock market
participation?

ORIGINALITY/VALUE. This study investigates the
risks associated with rushing household stock market
participation, with a specific focus on the impact of
monetary policy adjustments in Turkey. After the
implementation of heterodox policies, the real returns of
almost all financial investment alternatives to the stock
market became negative, foreign investors reduced their
positions rapidly and considerably, and the size and
number of IPOs reached record levels. The empirical
investigation employed the Shap analysis in addition to
the XGBoost machine learning method. The analysis has
indicated that the increase in new participants in the
stock market can be attributed to a reaction to
insufficient financial alternatives real returns. This
phenomenon leads to the presence of the risk of
irrational pricing in the market and exposes households
to vulnerabilities arising from their risky portfolio.

LITERATURE REVIEW. In recent years, there has
been a growing body of research that has been
dedicated to examining the factors that influence
individuals' decision to participate in the stock market.
(Barberis, Huang, & Thaler, 2006) studied monetary
gamble and stock market participation by using “narrow
framing” argument.  (Grinblatt,  Keloharju, &
Linnainmaa, 2011) examined the relation between stock
market participation and individuals’ IQ, besides wealth,
age, income, and some demographic factors. (Christelis,
Jappelli, & Padula, 2010) used Survey of Health, Ageing
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and Retirement in Europe (SHARE) that cognitive
abilities and stock substantial heterogeneity in stock
market participation, both within and across countries.
Financial literacy is a prominent subject of study in
relation to stock market participation. The study
conducted by (Guiso & Jappelli, 2005) demonstrated
the significant implications of financial unawareness in
comprehending the stockholding puzzle and evaluating
the costs associated with participating in the stock mar-
ket. (Thomas & Spataro, 2018) used a composite of
datasets encompassing nine European countries. The
researchers showed that in addition to socio-
demographic factors, financial literacy was found to have
a significant and favorable impact on individuals'
involvement in the stock market. This effect was
observed alongside the influence of human capital and
social contact. Research studies have examined the
indirect relationship between financial literacy and
certain social characteristics, such as education and
occupation, within this parallel context. In their study,
(Vaarmets, Liivamagi, & Talpsepp, 2019) investigated
the impact of academic ability, education, and
occupation on stock market participation. The
researchers collected data from a sample of more than
200,000 persons in Estonia. Undoubtedly, the stock
market holds significant importance as a subject of
interest for the media. Numerous prominent financial
mass and printed media enterprises have emerged,
demonstrating significant dedication to their respective
fields. (Hermansson, Jonsson, & Liu, 2022) studied
media stock market participation by using combined
survey data and bank register data on individual retail
investors, that showed media is the only learning
channel that increases the likelihood of owning stocks
and the portfolio share invested in stocks. Similarly,
(Tham, 2018) used deep learning to analyze social
media stock market participation through sentiment
analysis. There is currently a lack of comprehensive
research on household stock market participation
particularly in Turkey. In their study, (Gller & Tunahan,
2017) conducted a survey to examine the level of
households™ financial literacy in the Sakarya region.
Similarly, (Akin & Demir, 2021) conducted a
comprehensive survey to investigate the topic of
financial literacy. Within the existing body of research,
the prevailing methodology employed for studying the
subject at hand is using of surveys in a narrow range. In
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contrast, this study employs a macro-level dataset. In this
parallel, (Kaustia, Conlin, & Luotonen, 2023)
investigated institutional, traditional, and behavioral
aspects. Their model predictive power is broken down
into institutional (country) fixed effects (approximately
30% of total), traditional individual-level factors (50%),
and newly uncovered behavioral wvariables (20%).
According to a study conducted by (Kong , Cheng , &
Liu , 2021), it was shown that the accumulation of
wealth through real estate in China had a significant
impact on a rise in participation in the stock market.

METHODOLOGY. The basic idea is the examination
of market participation within an empirical model that
accurately represents both the demand and supply
aspects. The dependent variable represents stock market
participation, which is quantified by the monthly number
of individuals who hold stocks, as recorded by the
Central Stocks Depository and Trade Repository of Ttir-
kiye. The independent variables are listed as follows:

bank dep= Semiannual Real Bank Deposit Return
FX basket= Semiannual Real FX Basket Return
bond= Semiannual Real Treasury Bond Return
BIST= Semiannual Real BIST Index Return

BIST IPO= Semiannual Real BIST IPO Index Return
gold= Semiannual Real Gold Return
foreign_investor share= Foreign investment share

number_of listed stock= total number of listed
companies to BIST

There exists a strong correlation among some dependent

variables. The presence of multicollinearity in a linear
model is evident. To deal with the issue of
multicollinearity, the XGBoost method, which is a tree-
based machine learning approach employed for
empirical investigation. The GridSearchCV
hyperparameter optimization method was applied to
identify the necessary parameters for the XGBoost
algorithm. SHapley Additive exPlanations was used as
an interpretation tool for one of the black box prediction
algorithms, XGBoost.

FINDINGS. Foreign investor outflows and fresh
supply through IPOS, have been met directly by
households rather than indirectly by institutional
investors such as investment funds following heterodox
monetary policies. The lack of adequate real alternative
financial returns has a much greater impact on
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household equity market participation than stock market
or IPO performance. Successful IPOs are given greater
credit by new participants than unsuccessful ones.

RESULTS AND CONCLUSIONS. This study
presents two significant results. The first, foreign investor
outflows and fresh supply through IPOS, have been met
directly by households rather than indirectly by
institutional investors such as investment funds. The
percentage of individuals' share on the total market
portfolio had a significant growth, rising from 18% to a
record high of 40%. The fall in the share of institutional
investors in the stock market could cause substantial risk
for irrational pricing. The second risk is the household’s
vulnerability to shocks also historically high. due to their
risky portfolio. A record number of investors have just
started to invest in the equity market without enough
financial literacy, without access to financial tools for
hedging, and with inadequate capital to construct a well-
diversified portfolio to manage their risk. They are hol-
ding risky portfolios. In other words, the potential risk
households are carrying is

Keywords: Stock Market Participation, Financial Literacy.
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ABSTRACT

RESEARCH PROBLEM. High unemployment poses a
significant problem in Turkey, as in many other countries. At
this point, job search process efficiency can contribute to the
goal of reducing the long-term rate cut by ensuring timely
qualifications between the unemployed and open positions. It
is important to identify the job search channels commonly used
by job seekers, for employers to announce open positions
through appropriate channels, and for policy makers to see the
disruptions in the job market.

RESEARCH QUESTIONS. The choice of search channel is
partly a function of job seekers' personal characteristics, and
identifying these personal characteristics can support
employers' ability to reach interested candidates.

ORIGINALITY/VALUE. In this study, the relationship
between individual characteristics and the choice of job search
channels is investigated using micro data of the Household
Labor Force Survey (HLFS) for the period 2014-2019.

LITERATURE REVIEW. There are 13 variables in the
HLFS data set about job search channels, which are the subject
of the study. Each variable relates to a job search channel and
includes the respondents' response to whether they use this
channel or not. These channels can be divided into two groups:
active and passive (Bachmann and Baumgarten, 2013). While
active job search channels refer to methods that consume time
and effort; passive channels can be defined as waiting for the
results of active searches made in previous periods.

METHODOLOGY. There are questions about 9 active and 3
passive job search channels in the HLFS data, and other
unidentified job search initiatives are stated in the "other"
category. Passive job search channels (waiting for an answer to
the ISKUR application, waiting for the result of the job
application and waiting for the result of the public job
examination) were not included in the analysis because they
are not a real job search process, but indicate a process in
which the results of previous attempts are awaited. The "other"
category, which is used by less than 1 percent of job seekers
and whose full content is unknown, was also not included in
the analysis. There are 9 variables in the HLFS data regarding
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active job search channels. Two of these are related to starting
a business (looking for equipment to start your own business
and researching loan and license issues) and are used by a very
small part of the unemployed (about 2 percent). Therefore, it
was not included in the analysis. There are 7 options for the
channels preferred by paid job seekers; applying directly to the
employer, looking for a job through a friend, applying to the
Turkish Employment Agency (ISKUR), applying to private
employment agencies (including Kariyer.net on the internet,
etc.), looking at job postings in newspapers, magazines or on
the internet, posting/answering an ad in the newspaper and job
postings. taking the exam or interview. These 7 job search
channels were considered in the analyses. The probability of
using each job search channel was estimated using job seekers'
individual characteristics as explanatory variables. Separate
probit regression models were estimated for each job search
channel. In the models, the dependent variable is defined as a
dummy variable that takes the value of 1 if the person uses that
job search channel and 0 otherwise.

FINDINGS. The results of the research provide valuable
information to policy makers and researchers. First of all, it has
been determined that the prevalence of use of the Turkish
Employment Agency (ISKUR) has increased over time.
Econometric analysis results show that this increase over time is
also wvalid after controlling for the effects of personal
characteristics. In this context, it can be said that ISKUR is
successful in providing services to the unemployed. However,
as of 2019, only 41 percent of the unemployed apply to
ISKUR. Therefore, there is still room for improvement in
expanding ISKUR's business and vocational consultancy
services. Among many unemployed people, age is an
important determinant in choosing a job search channel.
Individuals over the age of 45 are more likely to look for a job
through acquaintances or relatives, and are less likely to use
other job search channels. Older individuals can be expected to
have a wider social circle and therefore be more likely to seek
employment through acquaintances or relatives. However, the
low probability of using other job search channels may increase
the unemployment period of these people. Therefore, it may
be beneficial for ISKUR to increase its efforts to reach these.
The fact that the application rate of young unemployed people
to ISKUR is lower than that of the 25-44 age group shows that
efforts aimed at this group can also contribute to reducing
youth unemployment. Those with less than high school
education are more likely to seek employment through
acquaintances or relatives than those with higher education,
and are less likely to use other channels.

RESULTS AND CONCLUSIONS. The study results show
that women apply to ISKUR and private employment agencies
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more than men; It indicates that they are less likely to apply
directly to employers and look for a job through their
acquaintances. Unemployed people who have just entered the
labor market due to finishing their education are more likely to
apply to private employment agencies, including online
platforms, or to follow job postings, but they are less likely to
apply to ISKUR. This shows that new graduates have sufficient
knowledge about looking for a job online, but they are not
sufficiently aware of ISKUR's services. Informing students about
ISKUR's job placement services before graduation can make it
easier for new graduates to find a job. An alternative
explanation is that job opportunities at ISKUR may not appeal
to new graduates. Another channel that new graduates use
relatively less is looking for a job through friends and relatives.
The fact that new graduates who do not have experience in the
labor market do not have adequate environments may be
effective at this point. Disseminating and supporting internship
practices in education programs can enable students to gain
experience in the job market as well as expand their networks.

Keywords: Job search channel, Unemployed, Job-matching,
Probit, Turkiye.
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ABSTRACT

Our world is approximately 1.1°C warmer compared to the 1800s,
primarily due to the burning of fossil fuels like coal, oil, and gas.
The combustion of fossil fuels generates greenhouse gas emissions,
which, in turn, leads to an increase in greenhouse gases beyond
their natural levels, causing natural disasters. Energy, industry,
transportation, buildings, agriculture, and land use are the main
sources of greenhouse gas emissions. Global aviation, including
both domestic and international flights, is responsible for 1.9% of
total greenhouse gas emissions (including all greenhouse gases)
and 2.5% of CO2 emissions alone.

To reduce greenhouse gas emissions caused by global aviation,
various efforts are being made such as improving aircraft engines
for higher efficiency, changing configurations, and exploring
alternative energy sources like hydrogen and electricity.
Additionally, Sustainable Aviation Fuels (SAFs), also known as
alternative aviation fuels, are being used.

SAFs are liquid fuels used in commercial aviation that can reduce
CO2 emissions by up to 80%. These fuels can be derived from
various sources, including waste oils, solid fuels from communities,
agricultural or forest residues, wet waste, and non-food crops
grown on marginal lands. SAFs can also be produced synthetically
through a process that captures carbon from the air. SAFs are
considered 'sustainable' because, unlike fossil fuels that release
previously trapped carbon into the atmosphere, they reintroduce
CO2 absorbed by biomass used as a feedstock.

Turkish Airlines (THY A.O.) is the flagship carrier of Turkish civil
aviation and accounts for approximately 60-65% of air passengers
in Turkey (domestic and international combined). Almost all of
THY A.O.'s carbon emissions (around 99%) are attributable to the
aviation fuel (JET Al) used by its aircraft. Naturally, fuel costs are
one of the company's most significant direct cost items, accounting
for over 41% of total operational expenses in 2022. Therefore, the
use of SAFs has the potential to directly impact the company's
costs.
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AIRLINES INC.

THY A.O. is required to use SAF in certain countries where it
operates and has also initiated the use of SAF as part of its
corporate social responsibility efforts. In 2022, THY A.O. signed
the Global SAF Declaration and participated in the Carbon
Disclosure Project's (CDP) Climate Change Program. Starting in
2022, the company began using SAF on flights from Istanbul
Airport to Paris Charles De Gaulle and Istanbul Airport to Arlanda
Airport. The usage of this fuel, planned for one day per week on
routes including Paris, Oslo, Gothenburg, Copenhagen, London,
Brussels, Arlanda, and Lyon, is expected to be expanded to more
frequencies and different destinations in the future. Additionally,
SAF is also used on return flights to Istanbul Airport on routes
including Lyon, Marseille, Oslo, Strasbourg, and Toulouse.

Turkey's General Directorate of Civil Aviation (SHGM), which
serves as the authority for civil aviation in Turkey, aimed to make
SAF usage mandatory by publicly releasing the draft of the
'Sustainable Aviation Fuel Directive' (SHYT) in 2022. In this
context, the draft stipulates that jet fuel should contain a
percentage of SAF in Turkey-originating flights: 1% for 2025 and
2026, 2% for 2027, 3% for 2028, 4% for 2029, and 5% for 2030.
These percentages are the initial implementation rates. However,
since the current production cost of SAF is several times higher
than conventional fuel, operators will begin to encounter high
additional costs.

The study mentioned is the first of its kind aiming to demonstrate
the additional fuel cost that may arise for Turkish civil aviation,
accounting for approximately 60% of it, with THY Inc. being the
focus. According to data from 2021, the study concludes that the
net additional fuel cost for THY Inc., if the SHYT is implemented,
would range from 44,887,269 USD to 224,436,346 USD. For
2022 data, the range would be 62,729,084 USD to 313,645,421
USD.

This study holds the distinction of being the first to showcase the
financial burden of SAF usage on a civil aviation company in
Turkey.

Keywords: Civil Aviation, Greenhouse Gas Emissions,
Sustainable Aviation Fuel, Turkish Airlines Inc.



SURDURULEBILIR HAVACILIK YAKITLARININ MEYDANA
GETIREGI EK MALI YUK: THY A.O. ORNEGI

OzET

Sivil havacilik sektori, fosil yakitlara dayanan geleneksel jet yakitlarimi kullanarak sebep oldugu
karbon emisyonu ile diinyamizin iklim degisikligine olumsuz katki yapan ve kamuoyu tarafindan
da uyguladigi cevre politikalari yakinen izlenen bir sektérdiir. Stirdirtilebilir havacilik yakitlart
(SAF) uluslararasi kurumlar tarafindan, sivil havacilik karbon emisyonlarini azaltmada kullaniima-
st planlanan en 6nemli arag olarak gortilmektedir. SAF’lar cesitli kaynaklardan tiretilmekle birlik-
te, en fazla biyokitlelerden elde edilmektedir. Hentiz mevcut filolarin standart teknik alt yapilart
%100 SAF kullanmaya miisaade edemiyor olsa bile, bazi SAF’larin konvansiyonel yakitlara
%50’ve kadar katilip kullanilabilmesi mimkindir. Halihazirda SAF tretimi diinya genelinde
yeterlilikten cok uzak oldugu icin, SAF fiyati muadili konvansiyonel yakittan 6 kata kadar daha
pahali olabilmektedir. Ulusal ve uluslararasi kurumlarin karbon emisyonunu %80’e kadar azalta-
bilme yetenegi olan SAF kullanimini 6ne ¢ikartmalari ve hatta zorunlu hale getirmeleri, ticari ha-
yatta var olma miucadelesi veren ve sivil hava tagimaciligi yapan firmalara ek mali yiikler getir-
mektedir. Calismamizda SAF’1n farkli yonlerine deginildikten sonra, SAF kullanim oranlarini ya-
kin bir gelecekte zorunlu kilmaya calisan SHGM’nin yayimladigi SHT — SAF talimat taslaginin,
THY A.O.’va ne kadarlik bir ek mali yiik gerektirecegi hesaplanmaya calisilmistir. Kullanilan pa-
rametrelere gore yer yer THY A.O.’nun ayni konu tizerinden yaptigi hesaplamalara yaklasiimak-
ta, bazen de bulunan degerler arasinda anlamli farkliliklarin ortaya ¢iktigi gortilebilmektedir.

Anahtar Kelimeler: Sivil Havacilik, Sera Gazlari, Karbon Emisyonlari, Stirdirilebilir Havacilik
Yakitlari, Tark Hava Yollart A.O., THY A.O.
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THE ADDITIONAL FINANCIAL BURDEN OF SUSTAINABLE
AVIATION FUELS: THE CASE OF TURKISH AIRLINES INC.

ABSTRACT

The civil aviation industry is a sector closely monitored by the public due to its negative
contribution to climate change through carbon emissions resulting from the use of fossil-based
traditional jet fuels. Sustainable aviation fuels (SAFs) are considered one of the crucial tools for
reducing carbon emissions of civil aviation by international organizations. SAFs are produced
from various sources, with biomass being the most common. Although the current technical
infrastructure of existing fleets may not allow for the use of 100% SAF, some SAFs can be
blended with conventional fuels up to 50%. Currently, the production of SAFs is far from
sufficient worldwide, leading to a significantly higher price compared to equivalent conventional
fuels, up to 6 times higher. National and international institutions emphasizing and even
mandating the use of SAFs, which have the potential to reduce carbon emissions by up to 80%,
create a significant additional financial burden for companies in the commercial aviation industry
that already face the struggle to survive. After discussing various aspects of SAFs in our study, we
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attempted to calculate the additional financial burden on Turkish Airlines (THY A.O.) imposed by
the instruction draft released by the Directorate General of Civil Aviation (SHGM), which aims to
make the use of SAFs mandatory in the near future. Depending on the parameters used,
calculations performed by Turkish Airlines (THY A.O.) can sometimes correspond to the same
values, while at other times significant differences may be observed among the obtained values.

Keywords: Civil Aviation, Greenhouse Gas Emissions, Carbon Emissions, Sustainable Aviation
Fuel, Turkish Airlines Inc., THY Inc.

JEL Classification: M41, Q56, .93
GIRIS

Kiresel sivil havacilik kiresel isinmaya etki eden gazlarin %3,5'inden sorumlu tutulmak-
tadur. [klim degisikligi de sivil havacilik sektoriiniin operasyonlarini olumsuz olarak etkilemektedir.
Uluslararasi sivil havaciligin ¢ok basli yapisinin dogal sonucu olarak ortaya cikan idari bosluk,
ucaklarin sebep oldugu emisyonlari ortadan kaldirmada adeta motto olan “kirleten 6der” ilkesi-
nin caligmasina izin vermediginden, uluslararasi sivil havaciligin en st kurumu konumunda bu-
lunan Uluslararas: Sivil Havacilik Orgtti’'niin (ICAO) konuya mudahil olmasini gerektirmis ve
ICAO CORSIA programi baglatilmistir. ICAO’nun belirlemis oldugu 2050 net sifir emisyon hede-
fine ulagabilmek icin hangi araglarin kullanilabilece@i baglaminda Sivil Hava Tasimaciligi Birligi

(IATA), sifir emisyon hedefine en blyuk katkinin %65 ile sirdirilebilir havacihik yakitindan
(SAF) gelmesinin beklendigini belirtmistir.

SAF’lar fosil bazh jet yakitlarina alternatif olarak stirdiirtilebilir, geleneksel olmayan yakit-
lardir. SAFlarin tretilmelerinde cok cesitli biyokiitleler kullanilabilmektedir. Havacilik yakit stan-
dartlarini belirleyen uluslararasi kurum, maksimum karigim orani %10 ile %50 arasinda degisen
yedi farkh tir SAF’1 sertifikalandirmustir.

Fosil temelli ucak yakiti olan JetAl ya da Kerosenin ortalama fiyati yaklasik olarak
€600/ton iken, mevcut SAF fiyatlar1 konvansiyonel yakitlardan yaklasik olarak 1,5 ile 6 kat daha
ylksek olabilmektedir. Bu genis fiyat araliginin sebepleri arasinda, SAF’in endustriyel ve teknolo-
jik olgunlugunun farkh seviyeleri ve belirli SAF yontemlerinin tiretim maliyetleri konusundaki be-
lirsizlik diizeyi sayilabilmektedir. Dinyadaki SAF tretimi, toplam ucak yakit1 talebinin yalnizca
%0,1’i - %0,15'ine yetecek kadar olup, yeterlilik durumundan hayli uzaktadir.

Yakit maliyetleri THY A.O.’nun en 6nemli dogrudan maliyet kalemlerinden birisidir ve
2022 toplam operasyonel harcamalarinin yaklagik %41'i, ucaklarin yakit tiiketimi kaynaklidir. Bu
nedenle, iklimle ilgili risklerden kaynaklanan yakit fiyatlarindaki bir artis ve/veya SAF in zorunlu
kullandirimi, firmanin direkt maliyetlerini 6nemli 6lgiide dogrudan etkileyebilecek bir mahiyette-
dir.

Turk Sivil Havacilik Genel Mudurlugu’'nun (SHGM) yayinladigi “Surdurulebilir
Havacilik Yakih Talimah (SHT-SAF)” taslagi, sivil hava tasimaciligi yapan tim
firmalarnn kullanacaklan SAF oranlarinin, yillara sari olarak arthrilmasini sag-
lamayi amacglamaktadir. Bu baglamda THY A.O.'nun da uzerinde ¢ok onemli
bir mali yUk olusmaktadir.

Calismamizda sivil hava tagimaciliginda kullanilan SAF’larla ilgili literattir ¢alismalarina,
sera gazlarinin sivil havacilik ile olan ilgilerine, SAF kavramina, SAF piyasalarina, SAF’1 arttirmayi
hedefleyen uluslararas: dizenlemelere ve SAF hakkindaki cesitli goriislere deginildikten sonra,
SHGM'nin yayinladigi SHT-SAF talimati1 taslaginin uygulanmaya baglamasiyla THY A.O.’nun
karsilasacag mali yiik hesaplanmaya calgilacaktir.
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1. LITERATUR

Chiaramonti (2019) tarafindan yapilan bir calismada, SAF’ in kullaniminin yayginlasabil-
mesi icin, yeni ve yliksek maliyetli olan tiretim tesislerinin kurulmasinin, tiim tedarik zincirini olus-
turan mal ve hizmet maliyetlerinin azalmasinin ve ASTM (American Society for Testing and
Materials) sertifikasyonu igin 6nemli yatirimlarin yapilmasinin gerektigi belirtilmektedir.

Holladay vd. (2020) tarafindan yapilan bir calismada, kiresel olarak 106 milyar galonluk
(21 milyar galonu i¢ pazarda) ticari jet yakit1 pazarinin 2050 yilina kadar 230 milyar galonun tize-
rine ¢itkmasinin beklendigi, SAF’lar1 konu alan arastirmalardan, éncelikle aromatiklerin yenilene-
bilir izo-alkanlarla seyreltilecegi, daha sonra aromatiklerin tamamen siklo-alkanlarla degistirilecegi
ve sonunda gorev temelli deGer saglayan yiiksek performansh molekuillerin jet yakiti tiiketicilerine
sunulaca@ 6ngorilmektedir.

Ahmad vd. (2021) tarafindan yapilan bir calismada, geleneksel jet yakitlarinin aksine
SAF'larin cesitli tiretim yollaryla tretilebilmesinin hedeflerde celigkiler yaratabilecegi, karmasik ve
cok cesitli kriterlerle karar vermenin gerekecegi, sosyal, gevresel, ekonomik ve teknik etki katego-
rileri altinda gruplandirilan 24 kriter baz alinarak SAF tretim yollarinin karsilagtirildigi, bu bag-
lamda cevresel ve ekonomik etki kategorilerinin SAF tretim yontemini segmekte en 6ne ciktiklari,
teknik ve sosyal kriterlerin bu kategorileri takip ettikleri, Fischer-Tropsch tabanli tretim stirecleri-
nin fermantasyon ve petrol tabanli olanlara gore tercih edildigi, kendi belirledikleri secim kriterle-
rinin SAF Uretim yollarinin secimi konusunda tedarikgilere rehberlik edebilecegi belirtilmektedir.

Ng vd. (2021) tarafindan yapilan bir calismada, SAF tretimi icin kullanilan kaynaklarin ve
teknolojilerin sec¢iminin, tretim maliyetleri ve cevresel etki agisindan 6nemli oldugunun ortaya
konulmasinin gerektigi, bunun yani sira biyoyakit pazarinda kara ve hava tasimaciliginin rekabet
etmesinin 6ntine gegilmesinin gerektigi belirtiimektedir.

Valencia vd. (2021) tarafindan yapilan bir calismada, SAF tedarik zincirinin benzersizligi
vurgulanmakta ve diger endstriler tarafindan kullanilan yontemlerle mevcut yaklasimi zenginles-
tirmenin yollar1 6nerilerek, ekosistem ve sosyal hizmetleri iyilestirmek suretiyle SAF is modelinden
ek gelir elde edilebilecegi belirtilmektedir.

O’Malley vd. (2021) tarafindan yapilan bir calismada, genel tasimaciliktaki Avrupa Birligi
(AB) yakit politikalarinin SAF endustrisinin gelisimini tesvik etmede pek basarili olamamis olsa
bile, yakin zamanda 6nerilen ReFuelEU girisiminin, ultra distik karbonlu yakit tireten ileri SAF
endstrisi icin net bir politika sinyali verebilecegi, atik yaglardan SAF tiretmenin teknik acidan en
olgun SAF dontisim yolu olmakla birlikte, yiiksek bir kaynak sinirlamasina tabi oldugu, gelismis
SAF endstrisi igin uzun vadeli bagaryi elde etmek icin ReFuelEU girisiminin 6ncelikle bu dont-
stim yollari i¢in hedefe yonelik tesviklerle bireysel projelerin temelini atmasinin gerektigi ve ardin-
dan sektore yonelik genel bir SAF karistirma hedefinin belirlenmesinin gerektigi ifade edilmekte-
dir.

Yimaz (2022) tarafindan yapilan bir calismada, cevresel etkileri azaltma potansiyeline
sahip kisa menzilli tam elektrikli ugaklarin, hala maliyet rekabeti saglamak icin batarya teknolojile-
rinde 6nemli gelismelere ihtiyac duyduklar, ticari ugaklarda kullanilan SAF'larin uzun vadeli, cev-
re dostu bir ¢6zim sunmakla birlikte, batarya teknolojilerinin gtivenlik ve glivenilirlik acgisindan
daha fazla gelismeye ihtiyac duydugu, ayrica enerji yogunlugu, agirlik, calisma sicakhig ve batar-
ya geri donlisimi gibi batarya igletim parametrelerinin arastirilmasinin ve bataryanin yasam
dongistiniin gevresel etkilerinin analiz edilmesinin gerektigi belirtiimektedir.

Yilmaz ve Atmanli (2016) tarafindan yapilan bir calismada, gelecekte tretilecek hava ta-
sitlarinin yakit sistemleri ve 6zglin tasarimlari sayesinde, karayolu tagimaciliginda kullanilan yakit-
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larla alternatif yakitlari ortak olarak kullanabilecekleri, bunun da ekonomik gelismeye ve gevrenin
korunmasina katki saglayabilecegi belirtilmektedir.

Eleren ve Oner (2019) tarafindan yapilan bir calismada, alg bazl tretilen biyoyakitlarn
petrol ile rekabet edebilmek icin yeterli kapasitede tiretilmelerinin gerektigi, diisiik maliyetli olarak
yetistirilebilen, yiiksek lipit, yetisme orani ve yogunlugu olan alglerin tretilmesi icin kombine sis-
temlerin tercih edilmesinin gerektigi, biyoyakit elde etmek icin secilen teknolojilerin uzun vadede
uygun olmasmin kisa vadedeki faydalarindan daha 6nemli oldugu, mikroalglerden elde edilen
enerjinin stirdurdlebilirligini saglamak icin kalintilarin dahi ayrica kullanilmasinin gerektigi, alg
Uiretim maliyetlerini azaltmak igin enerji santralleri ve atiksu aritma tesislerinin verimli bir sekilde
entegre olarak kullanilmalarinin gerektigi ve devlet tarafindan desteklenmelerinin énemli oldugu
belirtilmektedir.

Oztiirk (2016) tarafindan yapilan bir calismada, sivil havacilik paydaslarinin ucak yakit:
gelistirmek icin yenilenebilir kaynagi tercih ederken, bu kaynagin stirdurtlebilir olup olmadiginin,
karbondioksit saliniminin ne oldugunun, yakit tiretiminde doga dostu teknolojilerin kullanilip kul-
lanilmayacaginin ve petrol tedarik eden tlkelere olan bagimliligin azaltip azaltiimayacaginin tespi-
tinin 6Gnemli oldugu, cari olarak kullanilan jet yakitlarnin alternatifi konumunda olan ucak yakitla-
rinin azaltilmis sera gazi emisyonlarina sebep olmalarinin ve ucak motorlarina uyumlu bir sekilde
temiz bir yanma saglamalarinin beklendigi ifade edilmektedir.

Tagdemir ve Aydin (2021) tarafindan yapilan bir calismada, SAF’in yakin gelecekte hava-
cilik sektériinde daha sik kullanilmasinin zorunlu bir hale gelecegi, Avrupa Yesil Mutabakati kap-
saminda hedef olarak SAF kullaniminin ve 500 km altindaki yolculuklarda demiryolu kullanimi-
nin tesvik edilecegi belirtilmektedir.

2. SERA GAZLARI VE SiViL HAVACILIK

Diinyamiz 19. yy baslarindan bu yana, fosil yakitlarin yakilmasi nedeniyle olusan iklim
degisiklikleri ile miicadele etmek zorunda kalmaktadir. Diinya yiizeyinin ortalama sicakligt,
1800'lerin sonlarina goére yaklasik olarak 1,1°C daha ytiksektir. Enerji, sanayi, ulagim, binalar,
tarim ve arazi kullanimi, sera gazi emisyonlarinin baglica kaynaklari arasindadir (UN, t.y.).

Kiresel havacilik sera gazi emisyonlarinin (sadece CO, degil, tim sera gazlarinin)
%1,9'unun, CO, emisyonlarinin %2,5'inin, 'Etkili 1s1ima zorlamasi' olarak adlandirilan isinmaya
etkili gazlarin ise %3,5'inin sebebini olusturmaktadir (Ritchie, 2020).

Ucaklar, atmosferde tepkimeye girerek hava Kkalitesini etkileyen Kirleticileri olusturan
emisyonlar tretmektedir. Ucak motorlarinin trettigi emisyonlardaki azot oksitler (NOx), karbon
monoksit (CO), yanmamis hidrokarbonlar (UHC) ve dumanlar igin standartlar uzun stiredir kul-
lanilmakla birlikte, ucak egzozundan kaynaklanan ugucu olmayan partikiler maddeler (nvPM)
icin yeni standartlar gelistirilmektedir (Miake-Lye, ve digerleri, 2022, s. 75). Havacilik kaynakl ve
iklim degisikligine sebep olan bazi unsurlarin temel fiziksel stirecleri ile niceliksel tanimlama iglem-
leri hala devam etmektedir (Fahey, ve digerleri, 2016, s. 99).

Iklim degisikligi de havacilik sektériine olumsuz etkiler yapmaktadir. Ornegin son villarda
kot hava kosullar seferlerde gecikmelere neden olmakta, yaz aylarindaki asiri sicaklar bazi pist-
leri eritmekte, firtinalar gecikmelere, farkli havaalanlarina yonlendirmelere (divertlara) ve iptallere
neden olmaktadir (Burbidge, 2023).

2010 yilinda gerceklesen 66. IATA Yillik Genel Toplantisinda IATA tiyesi havayolu sirket-
leri, havaciligin CO, emisyonlarini azaltabilmek icin 3 agresif hedef belirlemislerdir: 2010 ile 2020
arasinda yillik yakit verimliliginde ortalama %1,5 artis, 2020'den itibaren net havacilik CO, emis-
yonlarinda bir tavan simirlama, 2050 yilina kadar net havacilik CO, emisyonlarinda 2005 yili se-
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viyelerine gore %50’lik bir azalma. Uygulamada sivil havacilik sirketleri daha verimli ucaklara yiiz
milyarlarca dolar yatirim yaparak, 2009 ile 2019 arasinda toplamda %21,4’liik bir yakit verimlili-
gi artisina ulagmglardir (IATA, 2021 b).

Uluslararast sivil havaciligin cok bagh yapisi, tilkelerin uluslararasi uguslardan dogan emis-
yonun sorumluluGunu almamalarina zemin hazirladigindan, sivil havaciigin en tst kurumu ko-
numunda bulunan ve tyeleri bizzat devletler olan Uluslararas: Sivil Havacilik Orgiiti! (ICAO),
2016 yilinda uluslararasi sivil havaciligin net CO, emisyonlarin1 2021'den itibaren stabilize etmek
icin CORSIA'y1 (Karbon Telafi ve Azaltma Diizenlemesi) kabul etmistir?. Baglangicta CORSIA nin
karbon noétrliglini baglatacagi temel dénem, yani anlagsma kapsaminda havayolu karbon denge-
leme gereksinimlerinin hesaplanmaya baslayacagi donem, sivil hava tagimaciligi yapan firmalar
icin (2019 ve 2020 yillarindaki tiiketimlerinin ortalamasi esas alinarak) 2021 yili olarak kabul
edilmistir. Ancak 2020'de COVID-19 krizi hava tagimaciligina olan talebi 2019'un neredeyse yari-
sina kadar daralttigindan, Haziran 2020'de ICAO Konseyi, 2021-2023 dénemi icin CORSIA'nin
temel donemini sadece 2019 olarak degistirmeyi uygun bulmustur. ICAO 41. Genel Kurulu'nda
ise daha agresif bir karar alinarak, CORSIA'nin 2024'ten 2035 yilindaki program sonuna kadar
hesaplamalarinda, 2019 emisyonlarinin %85'inin dikkate alinmasina karar verilmistir (IATA,
2023).

3. SURDURULEBILIR HAVACILIK YAKITI KAVRAMI

ICAO’nun belirlemis oldugu 2050 net sifir emisyon hedefine ulasabilmek icin hangi arac-
larin kullanilabilecegi baglaminda IATA'nin yapmis oldugu bir degerlendirmede, hedefe ulagsma
katkisinin %65’inin stirdirtlebilir havacilik yakitindan (SAF), %13 inlin yeni teknoloji, elektrik ve
hidrojenden, %3’tnln altyap1 ve operasyonel verimlilikten ve %19 unun da karbon dengeleme
ve yakalamadan gelmesinin beklendigi ifade edilmistir (IATA, t.y.).

Mevcut SAF’larin konvansiyonel yakitin yerine gegmesi caligmalari, ikibinli yillarin basla-
rina kadar gotuirilebilmektedir. Bu baglamda SAF’larin tretiminde / kullaniminda elde edilen
ilerlemeler su sekilde siralanabilmektedir (IATA, t.y. b, s. 2):

- 2008 yilinda ilk kez Virgin Atlantic biyoyakit kullanarak test ucusunu yapmistir.

- 2011 ve 2015 yillart arasinda 22 havayolu kullanilmis yemek yagt, jatropha, camelina ve alg
dahil olmak tizere biyoyakiti %50'yve kadar harmanlayarak 2.500'den fazla ticari yolcu ucusu ger-
ceklestirmistir.

- Ocak 2016’da Oslo Havalimani'nda ortak hidrant sistemi araciligiyla stirdtrtlebilir yakit tedari-
kine baglanmustir.

- Mart 2016’da United firmas: Los Angeles Havalimani'ndan giinlik ucuslara baglayarak, SAF'1
normal is operasyonlarina dahil eden ilk havayolu olmustur.

Uluslararasi Sivil Havacilik Orgiitii (ICAQ), tilkelerin gokleri karsilikh faydalan igin paylasmalarina yardimci olmak amaciyla
kurulan bir Birlesmis Milletler kurulusudur. ICAO, Sikago Konvansiyonunu imzalayan 193 devlete, uluslararasi sivil havaci-
Itk standartlarini, uygulamalarini ve politikalarini benimsemeleri konusunda yardimci olurken, sektér ve sivil toplum grup-
lartile ilgili gok tarafli kuruluslar da ICAQ’ya 'Davet Edilen Kuruluglar' olarak énemli katkilar yapar. ICAO Sekretaryasi, hava
tasimacihgi is birligi icin teknik, hukuki ve idari destek saglamak amaciyla tye devletler tarafindan finanse edilen ve yon-
lendirilen bir yapiya sahiptir. Ayrica, llkelerin kiiresel normlara uyumlarini arttirabilmek igin programlar ve rehber mater-
yaller gelistirir, entegre denetim, egitim ve uygulama destegi saglar. Devletler ve ICAO'nun bu birlesik ¢ok tarafl ¢abalari-
nin sonucu olarak, hava diizenlemeleri ve prosediirleri diinya ¢apinda uyumlu hale gelir ve diinyayi birlestiren kiresel bir
havacilik ag1 olusturulur (ICAO, About ICAO, t.y.).

Uluslararasi sivil havaciligin diizenlemesi konusunda ICAO, miinhasir bir yetkiye sahip oldugunu iddia etse de iklim ve
havacilik hukuku, iklim sistemi Uzerindeki etkileri azaltmayr amaglayan ulusal girisimlere engel teskil etmez. Aslinda
ICAO’nun hentiz 6nemli bir emisyon azaltma basarisi da yokken, ulusal girisimler uzun siredir etkili dnlemlerin uygu-
lanabilecegini géstermistir. Ornegin dogrudan ve dolayl karbon fiyatlandirmasi, altyapilarin gelistirilmesi, biyoyakit icerigi
saglama ve hava trafik yonetimi gibi (Mayer & Ding, 2022, s. 41).
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- Kasim 2019’da ticari SAF ucuslar1 250.000'i asmis ve 45'ten fazla havayolu SAF kullaniminda
deneyim kazanmistir.

- Haziran 2020’de ASTM tarafindan onaylanan iki yeni teknikle, SAF tiretimi icin onaylanan tek-
niklerinin sayisi yediye cikartilmustir.

- Ekim 2021’de Boston'da yapilan 77. IATA Yillik Genel Toplantisinda, kiiresel hava tasimacilik
sektortiniin 2050'ye kadar net sifir karbon emisyonu hedeflemesi karari onaylanmigtir. Bu taah-
hiit, kiiresel 1snmay1 2°C'nin altinda tutma hedefi olan Paris Anlagmast ile uyumludur®. Hedefin
basarilmasinda SAF’in payinin %65 olmasi beklenmektedir.

- Ekim 2022’deki ICAO Genel Kurulu'nda, 2050'yve kadar net sifir CO, emisyonuna ulasmayi
amaclayan Uzun Vadeli Hedef Plani kabul edilmistir.

- 2021'de 100 milyon litre olan SAF tiretimi, 2022'de 300 milyon litreyi ge¢mistir.

SAF lar fosil bazli jet yakitlarina alternatif olarak stirdurtilebilir, geleneksel olmayan bir ya-
kittir. Diizenleyici baglam, besin kayna@i temeli ve tiretim teknolojisi gibi faktorlere bagl olarak
cesitli tanimlamalar ve terimler kullanilabilmektedir. Ornegin ReFuelEU (AB Refuel Inisivatifi)
teklifine gore SAF, RED’in (Yenilenebilir Enerji Direktifi) eklerinde listelenen besin kaynaklarin-
dan tretilen biyoyakitlardan ya da RED’in 29. maddesinde yer alan sentetik havacilik yakitlarin-
dan, stirdirulebilirlik ve sera gazi (GHG) emisyon azaltma Kkriterlerini karsilayan ve kullanima
uygun olanlar olarak tanimlanmaktadir (EASA, t.y. b).

SAF’larin tretilmelerinde kullanilan baglica kaynaklar, yemek pisirmede kullanilan ve artik
kullanilamaz durumda olan bitkisel yada hayvansal temelli yaglar, evlerin ya da isyerlerinin tret-
tigi kat1 atiklar (Grtin paketleri, ¢cim bicme atiklari, giysiler, mobilyalar, siseler, yemek atiklari, eski
gazete kagitlari gibi), kentsel insaat ya da yikimdan cikan ahsap malzemeler, hayvan yemi yapi-
lamayacak kadar dustik kalitede ya da topraktan hasat etmeye degmeyecek kadar degersiz olan
zirai atiklar (misir ya da tahil kabuklar gibi), kerestecilikten kaynaklanan zirai ya da orman atikla-
11, seker kamisi ve seker pancari, ketencik (camelina) ve hint fisti@i tohumu (jatropha seed), deniz
yosunlari ve algler, tuzlu bataklik ¢imenleri, sentetik olarak da karbon dioksitden olugsmaktadir
(FAA, 2022).

SAF’larin siki belgelendirme kriterlerine uymast, fiziksel ve kimyasal 6zelliklerinin fosil baz-
Ii jet yakitlarina neredeyse tamamen benzer oldugunu kanitlayan kapsamli bir onay stirecinden
gecmelerini gerekmektedir. Bu sayede SAF’lar, mevcut kiresel filoda kullanilabilmekte ve ugak-
larda veya yakit tedarik altyapisinda herhangi bir uyarlama gerektirmemektedir (EASA, t.y. b). Su
anda havacilik yakit standartlarindan sorumlu olan ASTM International®, maksimum karisim ora-
ni %10 ile %50 arasinda degisen yedi farkl tir SAF’1 sertifikalandirmistir (IPCC, 2023, s. 1087 -
1088). Bunlara ek olarak yenilenebilir kaynaklarin petrol rafinerilerinde islenmesi icin iki yontem
daha onaylanmis olup, bu yontemlerdeki kullanim orani %5 ile smnirlandirlmigtir (Tablo 1)
(EASA, t.y. b).

Yurtici havaciliktaki emisyonlarin azaltiimasi Paris Anlasmasi baglaminda ele alinirken, uluslararasi havaciliktaki emisyon-
lar, Uye devletler tarafindan ICAQ’ya Ulusal Eylem Planlari araciligiyla iletilir. Bu planlar, ICAO'nun 37. Meclis Karari A37-
19'da (ICAO, 2014) kabul edilen hedefleri operasyonel hale getirmek amaciyla hazirlanir ve sunlar icermektedir: 1)
2009'dan 2020'ye kadar yillik ortalama %2 yakit verimliligi artigi, 11) 2020'den itibaren karbon-nétr biylime ve 11l) 2050'ye
kadar sektoriin CO, emisyonlarini 2005 seviyelerine gore yari yariya azaltma (IATA, 2021).

4 ASTM International’in (American Society for Testing and Materials) belirlemis oldugu D1655 standarti, her Gretim serisi
icin jet yakiti kalite sartlarinin kiiresel temelini olusturmaktadir. ASTM standarti olusturulurken, orijinal ekipman Ureticile-
ri (OEM'ler), federal kurumlar, yakit tedarikgileri, akademisyenler, yakit (SAF dahil) treticileri, teknoloji saglayicilari, tica-
ret dernekleri vb. paydaslarin mutabakati alinmistir (SkyNRG, t.y.).
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Tablo1: Onaylanmis Uretim Yontemlerine Gére SAF Katkilari

Mak Uriin
. . e Uretim Yénetimi Ismi | Sertifikal: axs. Olgunluk
Uretim Yoéntemi Ismi . ., Krs. L.
(Ing.) Ismi Oram (%) Seviyesi
° (TRL)
Flsch.er.-Tropsch Sentezlenmis Flschgr-Tropsch Synthesised FT - SPK 50 7.8
Parafinik Kerosen Paraffinic Kerosene.
Hidroterapi Edilmis Esterler | Hydroprocessed Esters And HEFA -
Ve Yag Asitleri - Stirdiirtilebi- | Fatty Acids - Synthesised SPK 50 8-9
lir Parafinik Kerosen Paraffinic Kerosene
Hidro Islenmis Fermante | Hydroprocessed Fermented
Sekerlerin  Sentetik  zo-|Sugars To Synthetic Iso -| HFS - SIP 10 7 - 8 yada 5*
Parafinlere Déntusttrtlmesi Paraffins
Fischer-Tropsch Sentezi Ile | Fischer-Tropsch Synthesised
Uretilen Aromatik Bilesikler | Paraffinic Kerosene With | FT - SPK/A 50 6-7
Iceren Parafinik Kerosen Aromatics
« 1. .. |Alcohols To det (Atj) -
Alkol Bazh Yakt - Strdlrtle-| g v.ogised  Paraffinic | ATJ-SPK | 50 7-8
bilir Parafinik Kerosen
Kerosene.
Katalit_ik Hidrotermoliz Sente- | Catalytic Hydrothermolysis | CHJ ya da 50 6
ziyle Uretilen Bir Tiir Kerosen | Synthesised Kerosene. CH - SK
Hidrokarbon - hidro iglenmis igrr;t?:::ed paraglcr)lrlr(i
esterler ve vya@ asitlerinden HC - HEFA
. .. | hydrocarbon- 10 5
sentezlenmis parafinik - SPK
kerosen hydroprocessed esters and
fatty acids
Kat1 yag, sivi yag ve endistri- .
g Fat Oil Grease FOG 5 -
vel yag
Fischer-Tropsch Ek Islemi Fischer-Tropsch FT 5 0

*Lignoseltilozik materyallerden elde edilen sekerler icin 5, geleneksek seker kaynaklarindan
elde edilenler icin ise 7 - 8.

Kaynak: Sustainable Aviation Fuels (EASA, t.y. b).

Her bir SAF'in rin olgunluk seviyesi (TRL), temel fikirler icin 1'den baglar ve
operasyonel ortamda kanitlanmigs durum icin 9'a kadar uzanir. Tek katki segenegi, iki veya daha
fazla SAF'in karistirilmasiyla kullanima uygun 6zelliklere %100 sahip bir yakit elde etmek icin de
kullanilabilir. Bagka bir segenek, mevcut ham maddelerin ve tretim stirecleriyle %100 SAF’in
formtile edilmesi ya da onaylanacak ve gelistirilecek yeni hammadde ve streclerin kullanimiyla
%100 SAF’1n tretilmesidir (EASA, t.y. b).

Katkisiz olarak kullanilacak SAF’lar (6rneg@in hidrojen) mevcut kiiresel filo ile uyumlu ol-
madigindan, ucaklarin yeniden tasarlanmasini ve onaylanmasini, bununla baglantili olarak da
yeni tedarik altyapisinin olusturulmasini gerektirmektedir. Bu baglamda, 100% SAF'in ucak mo-
torlarinda kullanimini kolaylastirmak igin yakit standarti komitelerine bagl ekipler olusturulmus,
bu ekipler onaylanmig yakitlarin 2030 yilina kadar hazir olmasini kendilerine hedef olarak belir-
lemislerdir. Havacilik sektoriinde %100 SAF’larin emisyonlar ve ucak performansi tizerindeki
etkilerine dair arastirmalar ve test ucuslar baslamistir. Ilk sonuclar umut vaad edicidir. Ornegin
Ekim 2021'de tek koridorlu bir ugak olan A319 neo ile %100 SAF ugusu yapilmistir. Test edilen
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SAF’1 elde etmede yemeklik yag ve diger atik yaglar (HEFA) kullanmilmigtir. Mart 2022'de aymi
yakit ile yerde motor test calismalari tamamlanmis, ugus testlerinde ortaya cikan emisyonlar ile
havaalani hava kalitesindeki iyilesme arasinda bag kurulmustur (EASA, t.y. b).

4. SAF PIYASALARI

Fosil temelli ugak yakitinin fiyati yaklasik olarak 600 euro/ton iken, mevcut SAF fiyatlar
konvansiyonel yakitlardan yaklasik olarak 1,5 ila 6 kat daha yiiksek olabilmektedir. Bu genis fiyat
arahiginin olmasinin sebepleri arasinda, SAF’larin endistriyel ve teknolojik olgunluklarinin farkh
seviyeleri ve bazi SAF yontemlerinin tretim maliyetleri konusundaki belirsizlik dizeyi sayilabil-
mektedir. Gelecekte SAF fiyatlarinin nasil gelisecegi, hammaddelerin ve elektrik enerjisi fiyatlari-
nin degisimine, COVID-19 pandemisi gibi belirsizliklere ve diinya genelinde devletlerin karbon
salinimini azaltmak icin biyoenerjiye artan bagimliliklar gibi bircok faktére baglhdir. Yine de uzun
vadede Olcek ekonomileri ve teknolojik ilerlemeler sayesinde, SAF (retim maliyetlerinde bir
azalma trendi beklenmektedir. Piyasa temelli® tedbirlerden ve olasi vergi indirimlerinden kaynak-
lanan ekonomik tesviklerin de fiyat farkini azaltmaya yardimci olmasi beklenmektedir (EASA, t.y.
a).

Talep ve tiretim kapasitesi bakimindan SAF endstrisinin, bugtin hala gelisiminin baglan-
gi¢c asamasinda bulundugu kabul edilmektedir. ReFuelEU Aviation girisimi, AB havaalanlarindan
kalkan tim uguslarda SAF kullaniminin 2030 yilinda ytizde 5'e ulasabilmesi icin, yaklasik olarak
2,3 milyon ton SAF'a ihtiya¢ duyulacagini belirtmektedir. Su anda AB'deki maksimum potansiyel
SAF Uretim kapasitesinin 0,24 milyon ton oldugu, bu blytikligin 2030 yilina kadar kullanilmaya
baglanmasi gereken SAF miktarinin sadece %10'u kadar oldugu goérilmektedir. Yapilan bir ana-
liz, Avrupa'daki mevcut biyoyakit tesislerinin tamamen SAF tiretimine ydnelik olarak tahsis edil-
mesi durumunda, potansiyel kapasitenin yaklagik 2,3 milyon ton olabilecegini gostermektedir.
Soyle ki, 2030 yilinda Avrupa SAF arzinin %60'tan fazlasinin HEFA ve Alcohol-to-det tiirii
SAF’lardan karsilanacagi, bunu ithal edilen ve Power to Liquid ttiri SAF’larin takip edecegi du-
stinilmektedir. Bu nedenle de gerekli besin hammaddelerinin ¢ogunun kullanilmis ev yaglari,
hayvansal yaglar, atik endustriyel yaglar, ortii bitkileri ve diger stirdurtilebilir biyokiitlelerden olu-
sacagl tahmin edilmektedir (EASA, t.y. a).

2022 yilinda SAF tretiminin 240 ila 380 bin ton arasinda gerceklestigi diistintilmektedir.
Bu kadarlik SAF tretimi, toplam ugak yakiti talebinin yalnizca %0,1’i - %0,15'ine yeterli olabil-
mektedir. Geleneksel jet yakitiyla SAF arasinda énemli bir fiyat farki olmasina ragmen, tretilen
her damla SAF satin alinmistir. Sadece 2022 yilinda bu SAF satin alimlar sektére 322 milyon ile
510 milyon USD arasinda ek bir maliyet getirmistir (IATA, 2022, s. 1), (IATA, 2023).

2040 ve 2050'deki SAF arz ve talebini tahmin etmek oldukga zordur. ReFuelEU girisimi,
2040 yilinda AB havaalanlarindan kalkan uguslarda tiiketilen jet yakitinin %32'sinin ve 2050
yilinda %63'iniin SAF olmasi gerektigini bildirmektedir. Onerilen SAF karistirma zorunluluguyla
birlikte, AB'nin toplam havacilik yakit talebinin 2040 yilinda 46 milyon ton, 2050 yilinda ise 45
milyon ton olaca@ tahmin edilmektedir. Bu da 2040 yilinda yaklasik olarak yillik 14,8 milyon ton
SAF'a ve 2050 yilinda ise 28,6 milyon ton SAF'a ihtiyag duyulacagi anlamima gelmektedir.
ReFuelEU girisimi 2030 yilina kadar AB'yve 7 SAF tretim tesisinin daha gerekecegini ve 2050
yilina kadar 104 ek tesisin ilave olarak acilmasi gerekecegini belirtmektedir (EASA, t.y. a).

> Piyasa temelli tedbirler, geleneksel diizenleyici emir — komuta tedbirlerinden ¢ok daha fazla esneklik saglayarak, iklim
degisikligi hedeflerine ulasmaya yardimci olabilecek tedbirlerdir. Bu tedbirler emisyonlari azaltmak igin emisyon Ureticile-
rine farkli segcenekler taniyarak, esneklik saglamaktadir. Havacilik baglaminda 3 ana piyasa temelli tedbir bulunmaktadir:
Yikamlilik konulmasi (vergi ya da harg gibi.), emisyon ticareti yapilmasi ya da emisyon denklestirilmesi (ICAO, 2015).
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Birlesmis Milletler 2050 yilina kadar sera gazi emisyonlarinin yasam donglsini en az
%50 azaltan biyoyakitlarin piyasada yeteri kadar olabilmesi icin, 2020 ile 2050 yillar1 arasinda
yilda 268 adet yeni biyorafinerinin kurulmasi ve bunun igin de yaklasik olarak 22 - 88 milyar
USD’lik sermaye yatiriminin yapilmasi gerektigini belirtmektedir (IPCC, 2023, s. 1088).

SAF piyasalari hakkinda yayinlanan yeni tarihli bir raporda, 2023 yilinda 1,29 milyar do-
lar olan piyasa degerinin 2033 yilinda 131,12 milyar dolara ulasarak 100 katindan daha fazla bir
artis gosterecegi, bu deg@ere ulasabilmek icin de her yil bilesikte %58,78’lik bir bliyiime trendinin
yakalanacag@i iddia edilmektedir. S6z konusu rapora gore ticari havacilik sektorii, SAF talebinde
%78,64’lik bir paya sahiptir. Jet yakiti fiyatlarinin dalgal yapist da bu talebi destekleyen itici glic
olarak, havayolu sirketlerinin daha fazla stirdirilebilir alternatifler aramasina neden olmaktadur.
HEFA - SPK yontemiyle tretilen SAF’larin 2033 yilina kadar piyasaya liderlik yapacagr ve SAF
Uretiminin %32,24’tGnl olusturacad 6ngorilmektedir. Ayrica rapor, %30 - %50 karistirma kapa-
sitesi segmentinin SAF pazarinin hakim gticti olaca@ini, bu kullanimin 2033 yilinda %50,1 paya
sahip olacagim éngdérmektedir. Cografi olarak Kuzey Amerika bolgesi, SAF pazarinin en biyik
paya sahip 6ncisii konumundadir (Pleasant, 2023).

SAF’in hentiz Giretim miktarinin ¢ok az olmasi, tiretim yontem ve araglarinin hentiz olgun-
lasmamig olmasi, ICAO uyesi tlkelerdeki politika yapicilarin SAF tiretimi konusunda saglayacak-
lar1 tesvikleri cok 6nemli bir hale getirmektedir. Politika yapicilari SAF tretimini arttirmak igin
saglayacaklan tesviklerde, su hususlar dikkate almaldirlar (IATA, 2022, s. 2 - 4):

- Politikalar hem kisa hem de uzun vadeli biyoyakit kullanimlarini ele almali, treticiler ve
yatimmcilar icin gerekli glivenceyi saglayarak, mevcut kapasitenin biyoyakita tahsis
edilmesini ve yeni altyapinin gelistirilmesini tesvik etmelidir. Politikalar ayrica iligkili te-
darik zincirlerini aragtirma ve gelistirilmeyi tesvike de yonelik olmalidur.

- SAF dretimini tesvik etme baglaminda, enerji sektoriindeki diger politika énlemleri ve
bunlarin goreceli fiyatlara olan potansiyel etkileri de gz ardi edilmemelidir. Farkli oran-
larda birkac enerji tlirtine destek saglamak, enerji politikasinin énceliklerini yansitmasi
baglaminda ise yarayabilmektedir.

- Yenilenebilir enerjiden daha fazla bir sekilde fosil yakit tiretimine uygulanacak stibvan-
siyonlar, SAF ve diger yenilenebilir enerjilere yonelik verilecek tesviklerin olumlu etkisini
azaltacaktr.

SAF'In strdurilebilirligini arttirmak icin, Uretimin gevresel faydalarini en st diizeye ¢i-
kartmak, slrdirtlebilir Gretim sistemlerinin var olabilece@ini gostermek, distik arazi kullanim
degisikligi gerektiren ve SAF kaynagi olabilecek bitkileri gelistirmek, SAF tedarik zincirinin karbon
yogunlugunu azaltmak, cevresel biitinligi garanti eden saglam standartlari ortaya koyabilmek
ve SAF'In yiiksek karisim seviyelerinde kullanimi icin gerekli onaylari saglamak gerekmektedir.
SAF’1n bolgesel besin kaynagt olma ve yakit tretiminde kullanimini gelistirmek icin tesvikler de
saglanmalidir. Fosil bazli kerosenin yerini alabilmesi igin alternatif havacilik yakitlari, gtivenlikle
ilgili bircok parametre icin ucak yakitlar ile esdeger standartlara sahip olmaldir® (IPCC, 2023, s.
1087 - 1088)

5. SAF KULLANIMINI ARTTIRMAYI HEDEFLEYEN ULUSLARARASI KARARLAR

14 Temmuz 2021 tarihinde Avrupa Komisyonu, net sera gazi emisyonlarint en az %55
oraninda azaltabilmek i¢in Avrupa Birligi'nin iklim, enerji, arazi kullanimi, ulasim ve vergi politi-

® Benzin, jet ve dizel yakitlar cogunlukla birkag yiz farkli hidrokarbon molekiiliiniin karisimindan olusur. Benzindeki molekdl-
ler, 4 karbon atomu iceren molekillerden 12 karbon atomu igeren molekdllere kadar gesitlilik gdsterir. Benzinin atmosfer
basincinda baslangi¢ kaynama noktasi yaklasik 35°C, son kaynama noktasi ise yaklasik 200°C'dir. Jet yakitindaki molekul-
ler, 8 karbon atomu igeren molekdllerden 16 karbon atomu igeren molekiillere kadar degisir. Jet yakitinin atmosfer basin-
cinda baslangi¢ kaynama noktasi yaklasik 125°C, son kaynama noktasi ise yaklasik 290°C'dir. Dizel yakitindaki molekiiller 8
karbon atomu igeren molekiillerden 23 karbon atomu iceren molekiillere kadar degisir. Dizelin atmosfer basincinda bas-
langig kaynama noktasi yaklasik 150°C, son kaynama noktasi ise yaklasik 380°C'dir (EERE, 2020, s. 5).
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kalarini kapsayacak sekilde bir dizi teklif sunmustur. Bu paket, '55'e uygun' paketi olarak da bili-
nen ve SAF’lar icin adil bir rekabet ve dagitim ortami saglamak amaciyla bir diizenleme Onerisi
de icermektedir. Onerilen diizenleme vakit tedarikgilerinin zaman icinde SAF payini artirarak,
havayolu sirketlerinin SAF kullanimini artirmalarini sart kogsmaktadir. Ayrica, havayolu sirketleri-
nin AB havaalanlarindan kalkmadan 6nce glivenli ucus operasyonu igin gereken jet yakitini as-
mamalarini ve boylece havayollar ile havaalanlar arasinda adil bir rekabet ortami saglamayi ve
fazla yakit tagsimanin neden oldugu ek agirliga bagl ilave emisyonlari 6nlemeyi amaglamaktadir
(Soone, 2023).

Kiiresel ve AB diizeyinde SAF kullanimini tegvik etmek ve arttirmak igin bazi politika 6n-
lemleri gelistirilmistir. Ornegin ICAO CORSIA ucak isletmelerine emisyonlari dengelemek yerine,
belirli bir stirdirilebilirlik cercevesine uygun SAF kullanma olanagi tanimaktadir. AB ETS, ucak
isleten firmalara 2018/2001 Yenilenebilir Enerji Direktifi'nin (REDII) stirdirtilebilirlik cercevesiyle
uyumlu olarak, sertifikali biyokiitle bazli SAF kullanimi igin bir tesvik saglamaktadir. Bu sistem
altinda havayollari fosil jet yakiti yerine SAF kullandiginda, herhangi bir emisyon izni teslim et-
mek zorunda kalmaz ve SAF, 'sifir emisyon' olarak kabul edilir. REDDII've gére Uye Devletler,
direktifte belirtilen stirdiirtilebilirlik kriterlerine uyduklar takdirde SAF'1 ulusal yenilenebilir enerji
hedeflerine ulasmada kullanabilirler. Gida dist ve yem bazli olmayan SAF'larin tedarik miktarina
1,211ik 6zel bir carpan uygulanir, bu da enerji iceriklerinin hesaplanmasiyla yenilenebilir enerji
hedeflerine daha fazla katki sagladiklari anlamina gelir (Soone, 2023).

AB Komisyonu, yenilenebilir enerji icin dizenleyici cercevenin ve AB ETS'nin SAF kulla-
niminda yeterli bir artisa yol agmadigini, CORSIA'nin da tek basina havayolu sirketlerinin SAF
kullanimini artirmak igin yeterli bir ekonomik tesvik saglayamayabilecegini tahmin etmektedir. AB
Komisyonu vermis oldugu bir teklifinde, yakit transferine karsi koruma 6nlemlerinin alinmasinin
gerektigini, ¢linkii bu uygulamalarin adil rekabeti zayiflatabilecegini (belirli hava tagimaciligi ya-
pan operatorlerinin kendi operasyon merkezi olan bolgede daha uygun yakit fiyatlarindan yarar-
lanabilmeleri nedeniyle) ve bunun da belirli havaalanlarinin cazibesini etkileyecegini belirtmekte-
dir. Komisyon ayrica, yakit transferi uygulamalarinin azaltiimasinin cevresel olarak énemli fayda-
larinin oldugunu ve Eurocontrol tarafindan yapilan bir calismaya dayanarak da Avrupa'daki
ucuglarin %20'sinin yakit transferi kullanilarak gerceklestirildigini ve ucaklarin daha agir olmasi
nedeniyle karbon emisyonlarini arttirdiklarini belirtmektedir (Soone, 2023).

Rekabetci bir pazar kapsaminda SAF tretim seviyelerinin artmasinin, SAF fiyatlar1 tizerin-
de asagi yonli bir baski olusturaca@i ve fosil bazl jet yakitiyla arasindaki fiyat makasini giderek
kapatarak havayollari icin olusan mali yiki hafifletmesi beklenmektedir. SAF tiretiminde 6nemli
Olcekte bir artis saglamak igin, hiikimetler ve 6nemli sektér oyuncular arasinda is birligi yapilma-
st gerekmektedir. Bu cabalar kiiresel olarak senkronize stratejik politikalara yol acacak ve SAF
kapasitesinin ve tretiminin zamanla genislemesini saglamaya yonelik tesvikler sunarak yatirimlar
kolaylastiracaktir. Boylelikle havacilik, 2050 yilindaki net sifir taahhtidiinii karsilamak icin hazir
hale gelecektir (IATA, 2023).

6. SAF'IN UYGULANABILIRLIGI HAKKINDAKI GORUSLER

SAF’larin uygulanabilir olup olmadiklari, baska bir deyisle SAF’lar1 elde etmenin dogura-
bilecegi cevresel ve ekonomik etkilere dair tartismalar devam etmektedir. Bu baglamda asagida
oncelikle SAF’lar1 destekleyen gorlslere, daha sonra da karsi gortislere yer verilecektir.
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6.1. SAF’lari destekleyen goruigler

SAF'larn  CO, emisyonunu %80'e kadar azaltabilme yetenekleri vardir’. SAF'lar
'stirdiirtilebilir' kabul edilebilir, ¢linkii besin maddeleri gida tretimiyle veya ciktisiyla rekabet et-
mez, su veya arazi temizleme gibi artan kaynak kullanimini gerektirmez ve daha genel anlamda
ormansizlasma, toprak verimliligi veya biyocesitlilik kaybi gibi cevresel sorunlar tahrik etmez.
Fosil yakitlar, daha 6nce hapsolmus olan karbonu yayarak toplam CO, seviyesini arttirirken,
SAF'lar besin maddesi olarak kullanilan biyokitlenin emdigi CO,'yi ortama tekrar sokar (IATA,
ty. b,s. 1)

Biyokiitle bitkileri erozyonu kontrol edebilir, su kalitesini ve miktarini iyilestirebilir. Ayrica,
biyocesitliligi artirabilir ve toprakta karbon depolayarak ciftcilere avantaj ve tilke genelinde cevre-
sel faydalar saglayabilirler. Giibre ve kanalizasyon camuru gibi islak atiklardan SAF tretmek, su
havzalarinda kirlilik baskisini azaltirken, ayni zamanda iklim degisikliginin ana katki maddelerin-
den birisi olan etkili metan gazini1 da atmosferden uzak tutar (EERE, t.y.).

Biyokiitle tiretimi icin tarlada SAF tretimi yapmak, bir yandan bu yeni pazara girdi sagla-
yan tarlalar1 daha verimli hale getirirken, diger yandan da ciftcilerin daha ¢ok gelir elde etmesine
imkan verebilir (EERE, t.y.)

Bircok SAF bileseninde daha az aromatik madde bulunmasinin dogal sonucu, ucak mo-
torlarinda daha temiz bir yanmanin olusmasidir. Bu da havalimanlar etrafinda olusan zararh
bilesik emisyonlarinin azalmasini saglar (EERE, t.y.).

SAF’in yasam dongust degerlendirmesi ve yasam donglsti maliyetini kullanarak yapilan
Uretici-israf analizlerinin sonuclari, siirdirtlebilir havacilik yakitlarinin ugak isletmelerinin gevresel
etkilerini azaltabilecegini ortaya koymaktadir (Barke, 2023).

6.2. SAF’lara Kars1 Gorugler

Biyobazli yakitlar, yetistirilen tarimsal triinler, tarimsal atiklar, belediye kati atiklari, atik
mutfak yaglari ya da endustriyel yaglar, ahsap trtinler ve orman atiklar gibi gesitli tarimsal trtin-
ler kullanilarak tretilebilmektedir. Bu farkh kaynaklarin her biri, farkli yasam dongtisti emisyonlari
ile iligkilendirilebilir, bu nedenle net sifir CO, emisyonuna degil, tiretim ve dagitim stireclerinden
kaynaklanan CO, veya diger sera gazi emisyonlarina sahiplerdir (IPCC, 2023, s. 1088).

Bunun yani sira, biyoyakitlarla iligkili toprak kullanim degisikliginden dogan CO, emis-
yonlari da biyoyakitlarin iklim degisikligi ile miicadele potansiyelinde bir kisitlama olarak karsimi-
za ¢ikmaktadir. Diger sturdurilebilirlik konular arasinda gida-yakit tartismalari, su kaynaklarinin
kullanimi ve biyocesitlilik tizerindeki etkiler yer almaktadir. Ayrica maliyet acisindan etkin tiretim,
hammadde bulunabilirligi ve sertifikasyon maliyetleri de diger énemli negatif faktorler arasinda
sayilmaktadir (IPCC, 2023, s. 1088).

Havacilik icin biyokerosenin geniglemesini sinirlayan sorunlarin en temeli, mevcut fosil
yakit maliyetinin SAF (retim maliyetleriyle karsilastirildiginda ¢ok daha ekonomik kalmasidir
(IPCC, 2023, s. 1088). Yakin gelecekte ticari ucuslarda kullanilan kerosen bazli yakitlara pratik bir
alternatif goztikmemektedir. Jet ucaklari uzun mesafeli uguslar igin yiiksek enerji yogunluguna
sahip yakita ihtiyac duyarlar. Hidrojen gibi yakit secenekleri uzun vadede uygun sonuglar verebi-
lir, ancak bu da yeni ucak tasarimlar ve tedarik altyapisi gerektirmektedir. Kaldi ki hidrojen yakit-
lar1, ucaklardaki CO, emisyonlarini ortadan kaldirmakla birlikte, bu sefer de su buhari emisyonla-
rin1 artirarak iklim degisikligine olumsuz etkide bulunurlar. Esasen hidrojen veya diger alternatif

7 Ipcc biyobazli SAF'larin gesitli senaryolar altinda, yaklasik %2 ila %70 arasinda degisen yasam dénglisii emisyon azaltma-

lari sagladigini tahmin etmektedir (IPCC, 2023, s. 1088).
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yakitlarin genel gevresel etkileri ve cevresel stirdurtlebilirligi kesinlesmis de degildir (IPCC, 1999,
s. 11).

7. THY A.0.DA SAF KULLANIMININ MEYDANA GETIRMESi MUHTEMEL MALi YUKUN
HESAPLANMASI

Yakit maliyetleri THY A.O.’nun en 6énemli gider kalemlerinden birisidir ve 2022 toplam
operasyonel harcamalarin %41'inden fazlasi yakit tiiketimi kaynaklidir. Bu nedenle yakit fiyatla-
rindaki bir artig ve/veya SAF’1n zorunlu kullanimi, direkt maliyetleri etkileyecek bir mahiyettedir.
Ayrica ucaklar tarafindan tiiketilen yakitlar (JetAl ya da Kerosen), THY A.O.'nun karbon salinimi
kaynaginin neredeyse tamamini olusturdugundan, karbon dengeleme ya da azaltim konusunda
ulusal ve uluslararasi kurum ve kuruluslarin diizenlemeleri karsisinda, THY A.O.’nun derhal po-
zisyon almasini da zorunlu hale getirmektedir.

SHGM'nin “Surdurilebilir Havacilik Yakih Talimath (SHT-SAF)” taslagi
03.08.2022'de sektor goruslerine aciimis ve 27.08.2022'ye kadar sekitorden ge-
ri donuslerin yapilmasi i¢in askiya ¢ikarlimishr. Halihazirda s6z konusu taslak
yururluge gir(e)memistir.

S0z konusu taslakta, sivil hava tagimaciligi yapan firmalarnn kullanacaklan SAF
oranlannin, yillara sari olarak arttnimasi planlanmaktadir. Bu baglamda “...
tum ucgak isleticileri uluslararasi Turkiye kalkish uguslarda; a) 2025 ve 2024 yil-
lan icin %1 b) 2027 yili igin %2 ¢) 2028 yili igin %3 ¢) 2029 yih i¢in %4 d) 2030
yiliigin %5 oranlarinda jet yakitina SAF karnigimi kullanmak zorundadir. Yakit
tedarikgisi, ... SAF kullanmak zorunda olan uc¢ak isleticilerine yine ayni mad-
dedeki oranlara gore kanshrnimis jet yakit ikmalini gergeklestirmek zorunda-
dir.” (Md. 9.1, 9.2) denilerek, net hedefler belirlenmistir®°.

8 Taslagin SAF'larla ilgili diger dnemli maddeleri sdyledir: SAF’lar “Siirdirilebilirlik 6lgltlerini saglayan yenilenebilir veya atik
tirevli hammaddeden tretilen ugaklarda herhangi bir donanimsal degisiklik yapilmadan tiketilebilen yakitlar...” (Md.4m)
olarak tanimlanmistir. Ayrica SAF’larin “ICAO CORSIA internet sayfasinda yer alan SAF igin belirlenen giincel standart ve
gereklilikleri saglanmak zorunda” (Md.6.1) oldugu ve Tirkiye’de SAF Uretimi yapabilecek rafinerilerin “... yalnizca Turkiye
sinirlari igerisinde yetisen bir ham madde veya Tirkiye’den toplanan atiklar ile Gretilen SAF satisi” (Md.6.3) yapabilecekle-
ri belirtiimektedir. Ancak Disiik Karbon Havacilik Yakitlari igin bir istisna taninmistir. Bu istisnaya gore “CORSIA’ya uygun
yakitlar kapsaminda yer alan Duguk Karbon Havacilik Yakitlari (LCAF) igin 3 tincl fikradaki sart aranmaz.” (Md.6.4) denil-
mektedir. SAF satisi ve ikmalinin, 6zellesmis alt yapi ihtiyaci sebebiyle her havalimaninda yapilamayacagina dair bir mad-
dede “SAF satigi ve ikmali yalnizca 27.10.2016 tarihli ve 29870 sayili Resmi Gazete’de yayimlanan Havaalani Sertifikasyon
ve isletim Yénetimi (SHY 14-A) kapsaminda sertifikalandirilmis havaalanlarinda yapilir.” (Md.7.2) denilmektedir. SAFlarin
kullaniminin yayginlastirilmaya calisiilmasi gayesi ile hareket edilmekle birlikte, SAF konusunda tedarik sikintisi ile karsi-
lagsma ihtimali de genel kabul géren bir risk olarak gorildiginden SHGM, SAF kullanma zorunlulugunu askiya alma hakki-
ni da yine kendi elinde tutmayi arzulamistir. Séyle ki SHT-SAF taslaginda, “Yakit tedarikgisi ¢esitli nedenlerden dolayi SAF
arz edemedigi durumlarda ugak isleticilerine ve Genel Madurlige bilgi verir. Genel Midirliik uygun buldugu takdirde 9
uncu madde hikimleri Genel Midiirliik tarafindan belirlenen siire igin gegersiz kilinir.” (Md.12.1) denilmektedir.

® Lower Carbon Aviation Fuels (LCAF), yani Dlslik Karbonlu Havacilik Yakitlari, "... CORSIA Siirdirilebilirlik Kriterlerini karsi-
layan fosil bazli bir havacilik yakiti" olarak tanimlanmaktadir. LCAF, SurdUrilebilir Havacilik Yakitlari (SAF) ile birlikte ha-
vacilik sera gazi (GHG) 6mri dongisiu emisyonlarini azaltmaya yardimci olan tamamlayici bir 6nlem olarak hizmet ede-
bilir. LTAG raporu, LCAF'nin uluslararasi havacilik igin ICAO'nun uzun vadeli hedefine (LTAG) olan olasi katkilarini
nicelendirir. Bir LCAF, 89 gCO2e/MJ havacilik yakiti baz gizgisine gére yasam dongusii emisyonlarinda %10 azalma da dahil
olmak Uzere CORSIA Sardurilebilirlik Kriterlerini karsilarsa, CORSIA bunu uygun bir yakit olarak sertifikalandirilabilir.
Ornegin, 80 gCO2e/MJ'de bes milyar litre LCAF, 45 gCO2e/MJ'de yaklasik bir milyar litre SAF'a esdeger GHG emisyon azal-
timi saglayabilir (ICAO, 2023).
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7.1. Genel Olarak THY A.O.

1933 yilinda bayrak tastyict olarak kurulan THY A.O.nun esas faaliyet konusu, yolcu ve
kargo hava tagimacii@ yapmak olup, bagl ortaklik ve istirakleri ile sivil havacilik merkezli farkl
faaliyet konularinda da hizmet vermektedir. Ttirkiye'deki yurtici ve yurtdisi hava yolcularinin yak-
lasik %601 yine bu firma tarafindan tasinmaktadir.

Diinyada en fazla noktaya ucan havayolu firmasi olarak THY A.O., ulusal ve uluslararasi
otoritelerin belirledigi sekilde stirdiirtilebilirlik faaliyetlerini devam ettirdigi gibi, uluslararasi ihtiyari
diizenlemelere de kendi insiyatifi ile katilmayi tercih ederek, 6rnek davraniglar sergilemektedir.
2022 yilinda World Finance tarafindan verilen “stirdurtlebilirlik 6dili” de iklim degisikligi kap-
saminda yapmis oldugu emisyon azaltim projeleri ve ar-ge projelerine destek gibi parametreler
baz alinarak THY A.O.’ya verilmistir.

2022 sonu itibari ile ortalama yaglari 8,7 yil olan 394 ugaktan olusan filosunu strekli ola-
rak yenileyerek daha az igletim maliyetli ve yakit verimli ucaklar biinyesine katmaya devam eden
THY A.O., kamuoyuna yapilan agiklama ve raporlamalarinda da stirdirtlebilirlik konusunda
diizenli paylasimlar yapmaktadir.

Tablo 2: THY Filo Bilgisi

2018 2019 2020 | 2021 | 2022
Genis Govde 92 97 104 104 110
Dar Govde 218 230 234 246 263
Kargo 22 23 25 20 21
Toplam 332 350 363 370 394
Filo Ortalama Yast 8,2 8,3 84 8,5 8,7

Kaynak: THY Yatiimc lliskileri Faaliyet Raporlari

7.2. THY A.O.’da SAF ile ilgili olarak alinan kararlar ve beklentiler

THY A.O. "2050'yve kadar Karbon Notr" olma taahhtidiint vermistir. Bu baglamda su alt
bilesenlerin kullanilacagini beyan etmistir: Filoya dahil edilecek yeni nesil ucaklarla karbon emis-
yonlarini %15-25 arasinda azaltmak, yeni ve farkli hatlarda SAF kullanimini genigletmek ya da
SAF kullanim frekanslarint artirmak, binalarda kullanilan enerjinin en az %5'ini yenilenebilir enerji
kaynaklarindan saglar hale gelmek, faaliyetlerinden kaynaklanan emisyonlari cesitli telafi projele-
riyle dengelemek, 2033 vilina kadar gerceklestirilecek operasyonel iyilestirmelerle 2023'e gore
yakit verimliligini %5 artirmak (THY A.O., 2023a, s. 21).

THY A.O. 2022 yili itibariyla SAF’1 ilk olarak Istanbul Havaliman: - Paris Charles De
Gaulle ile Istanbul Havaliman: - Arlanda Havaliman: hattinda kullanmaya baslamistir. Paris, Os-
lo, Goteborg, Kopenhag, Londra, Briiksel, Arlanda ve Lyon hatlarinda haftada bir gtin olacak
sekilde planlanmis olan bu yakitin kullaniminin, sonraki stireclerde yayginlastiriimasi planlanmak-

tadir. Bunlara ek olarak SAF, Istanbul Havalimani'na déniis seferlerinde Lyon, Marsilya, Oslo,
Strazburg ve Toulouse hatlarinda kullanilmaktadir (THY A.O., 2023b, s. 60).

THY A.O. 2022 yilinda Global SAF Deklarasyonu’nu imzalamis ve Karbon Saydamlik
Projesi Iklim Degisikligi Programi’'na (CDP) katilm saglamustir. Bogazici Universitesi ile birlikte,
TUBITAK tarafindan desteklenen “Mikroalg Tabanl Siirdirtlebilir Biyo-Jet Yakit: Projesi” kap-
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saminda mikroalglerden, hidro islem gérmiis yag asitleri ve hidrotermal sivilagtirma yontemlerini
kullanarak sentetik biyo-kerosenin pilot Uretiminin yapilmasini hedeflemislerdir (THY A.O.,
2023b, s. 14 - 55).

7.3. SAF kullaniminin getirecegi mali yiik

THY A.O.’nun kamuoyuyla paylastigi mali tablolar incelendiginde, 2021 ve 2022 yilla-
rinda akaryakita ne kadar bedel 6dedigi gortilebilmektedir. Bu degerlerin ortalama ucak yakiti
fiyatina bolinmesi ile de kullanilan toplam akaryakit miktarina ulagsabilmek miimkiindir. Benzer
sekilde THY A.O.’nun yurtici ve yurtdisi ayriminda trafik verileri de kamuya aciktir. Firmanin
hizmet Uretirken kullandigi yakitlarin ne kadarinin yurtici ya da yurtdisi uguslar icin kullanildigi
bilgisi ayrica verilmediginden, yurticindeki ve yurtdisindaki “Uculan Km” bilgisi baz alinarak, ti-
ketilen akaryakit miktarlar1 da bu ayrim tzerinden orantilanmistir. Orantilama sonrasinda bulu-
nan deger gidis — donts (RT) oldugundan, sonuc tekrar ikiye boliinerek tek yon (OW) harcanan
yakit degeri bulunmustur. Ortaya cikan tek yon deger, SHT — SAF taslak talimatinda belirtilen
zorunlu SAF kullanim oranlarinin uygulanacaklart matrahi olusturmaktadir (Tablo: 3).

Tablo 3: THY A.O.’nun Kullandigi Akaryakit Miktarlarinin Hesaplanmast

2021 Yih 2022 Yih

Yurtici | Yurtdis1 | Toplam | Yurtici | Yurtdis1 | Toplam
Uculan Km ('000) 102.488 | 601.150 | 703.638 |116.605| 838.102 | 954.708
Uculan Yurtici Km %’si
(Yurtici/Yurtdis) 14,57% | 85,43% | 100,00% | 12,21% | 87,79% | 100,00%
Kullanilan Akaryakit Miktari
Yurtici / Yurtdist (RT) (Ton) 605.655 | 3.551.208 | 4.156.863 | 690.228 | 4.962.744 | 5.652.972
Kullanilan Akaryakit Miktari
Yurtici / Yurtdisgt (OW)|302.827|1.775.604 |2.078.432 | 345.114 | 2.481.372 | 2.826.486
(Ton)

THY A.O.’nun bazi Avrupa tilkelerinde kismen basglatilan (Isvec, Fransa, Norvec gibi) zo-
runlu SAF kullanimindan hentiz hi¢ etkilenmedigi, baska bir deyisle 2021 ve 2022 yillar iginde
hi¢ SAF kullanmadigi 6nkabuliiyle, asagidaki SAF kullanimi mali yiik hesaplamalar1 yapilmistir.

7.3.1.2021 ve 2022 Verileriyle SAF Mali Yukiinin Hesaplanmasi

THY A.O.’nun 2021 ve 2022 yillarinda kullandigi ortalama konvansiyonel yakit fiyatlart
sirasiyla 663 USD ve 1.144 USD’dir. Buna mukabil SAF’1n fiyati, konvansiyonel yakittan 2.528
USD daha fazladir. Bagka bir deyisle SAF’ in THY A.O. igin fiyati 2021 ve 2022 yillarinda sirasiyla
3.191 USD ve 3.672 USD olarak gerceklesmistir (THY A.O., 2023a).

Asagidaki tabloda (Tablo: 4) SHGM tarafindan yayinlanmis olan SHT-SAF talimat taslag
baz alinarak, 2021 ve 2022 yillarinda SAF kullaniminin baglamig olmasi durumunda takip eden
yillarda ne kadarlik bir SAF (bedel ve miktar) kullanimi ile karsi karsiya kalinabilecegi statik olarak
hesaplanmistr.
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Tablo 4: THY A.O.’nun SAF kullanmasi Durumunda Karsilasacagi Mali Yuikiin Hesaplanmasi
lo1 SAF Krs,%2 SAF Krs.|%3 SAF Krs.|%4 SAF Krs. %5 SAF Krs.

Birim Fiyat | USD/Ton 3.191 3.191 3.191 3.191 3.191

Kullanilacak
SAF Ton 17.756 35.512 53.268 71.024 88.780

Kullanilacak
SAF Bedeli
(a) USD/Ton | 56.659.524 | 113.319.047 | 169.978.571 | 226.638.095 | 283.297.618

Konvansiyo-
nel Yakittan
Tasarruf (b) | USD/Ton|11.772.255 | 23.544.509 | 35.316.764 | 47.089.018 | 58.861.273

SAF Kul-
lanmanin

Net Maliyeti
(a-b) USD/Ton | 44.887.269 | 89.774.538 | 134.661.807 | 179.549.076 | 224.436.346

2021

Birim Fiyat USD 3.672 3.672 3.672 3.672 3.672

Kullanilacak
SAF Ton 24.814 49.627 74.441 99.255 124.069

Kullanilacak
SAF Bedeli
(a) USD/Ton | 91.115.980 | 182.231.960 | 273.347.940 | 364.463.919 | 455.579.899

Konvansiyo-
nel Yakittan
Tasarruf (b) | USD/Ton | 28.386.896 | 56.773.791 | 85.160.687 | 113.547.583 | 141.934.478

SAF Kul-
lanmanin

Net Maliyeti
(a-b) USD/Ton | 62.729.084 | 125.458.168 | 188.187.252 | 250.916.337 | 313.645.421

2022

THY A.O.’nun 2021 ve 2022 yil sonu “Esas Faaliyet Kar1” sirasiyla 1.414 Milyon USD ve
2.779 Milyon USD’dir. Yine ayni tablolarda THY A.O.'nun en ytiksek giderleri arasinda 10. ola-

rak yer alan “Kisa Donemli Ucak Kiralama Giderleri” tutarinin 2021 ve 2022 yil sonunda sirasiyla
190 Milyon USD ve 140 Milyon USD olduklar goérilmektedir (THY A.O., 2022).

Tablo 4’e gore 2021 yili yakit kullanim miktari icin kullanilmasi gereken SAF miktarinin
karsiigr olarak en az 44.887.269 USD, en fazla 224.436.346 USD ve ortalama olarak da
134.661.807 USD’lik bir ek maliyet ile karsilasilacaktir. Bu bedeller 2021 esas faaliyet karinin
sirasiyla %3,17’si, %15,87’si ve %9,52’sine denk gelmektedir. Ayni hesaplamanin 2022 yili yakit
kullanim miktari i¢in yapilmasi durumunda, SAF miktarinin karsihid olarak en az 62.729.084
USD, en fazla 313.645.421 USD ve ortalama olarak da 188.187.252 USD’lik bir ek maliyet ile
karsilasilacaktir. Bu bedeller 2022 esas faaliyet karinin sirasiyla %2,30'una, %11,51’'ine ve
%6,90’'ma denk gelmektedir. Hesaplanan SAF bedelleri, THY A.O.’nun gider buiyikligu skala-
sinda 11. sirada yer alacak gibi gbziikmektedir.

7.3.2. 2026 - 2030 Projeksiyonlariyla SAF Mali Yiikiiniin Hesaplanmasi

THY A.O. 2026 ile 2030 yillar1 arasindaki toplam SAF ihtiyacini iki farkli senaryo icin top-
lamda 490.300 ve 600.600 ton, ortalama olarak da 545.450 ton olarak hesaplamaktadir. Bu
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ihtiyaclarin finansal etkisi, bir tonluk konvansiyonel jet yakitinin maliyetine ek olarak 2.528
USD’lik bir bedel tizerinden hesaplandiginda, potansiyel finansal etkisinin minimumda
1.239.478.400 USD, maksimumda 1.518.316.800 USD ve ortalama olarak da 1.378.897.600
USD olmasinin beklendigi belirtilmektedir (THY A.O., 20234, s. 9).

THY A.O.’nun web sayfasinda ver alan Yatirime liskileri bolimiindeki, “Butikten Zirve-
ye” calismasinda, 2003 - 2023 yillan arasinda firmanin ortalama yillik btiytime hizinin %12,2
oldugu, 2023 — 2033 yillar1 arasinda da ortalama yillik bliyime hizinin %7,4 olacag@ belirtiimek-
tedir (THY A.O., 2023c, s. 2).

THY A.O.’nun 2021 ve 2022 yillarinda kullandig@i akaryakitin yurtdisi tek yon (OW) ugus-
lara tahsis edildigi miktar, boliim 7.3.’de sirasiyla 1.775.604 ton ve 2.481.372 ton olarak tahmin
edilmisti. Bolim 7.3.1.’de de 2021 ve 2022 yillarinda SHT - SAF talimat taslaginin uygulanmaya
baglamasi durumunda, ne kadarlik bir SAF miktarinin kullanilacagi tahmin edilmis, 2021 ve 2022
basglangig yillar igin sirasiyla 17.756 ton ve 24.814 ton olarak s6z konusu degerlere ulasilmisti.

THY A.O.’nun belirtmis oldugu 2026 — 2030 yillar1 arasindaki SAF ihtiyacinin minimum
490.300 ton - maksimum 600.600 ton (ort. 545.450 ton), bunlarin karsihigi olarak da minimum
1.239.478.400 USD - maksimum 1.518.316.800 USD (ort. 1.378.897.600 USD) degerlerinin
teyidini saglayabilmek igin, oncelikle eskalasyon oranlari bulunmus (Tablo: 5), daha sonra da
THY A.O.’nun 2021 - 2022 yillar icin ihtiyac duyacagi kabul edilen akaryakit miktarlari (17.756
ton ve 24.814 ton), “Butikten Zirveye” calismasinda belirtilen oranlarla (%12,2 ve %7,4) eskale
edilerek 2025 - 2030 donemi icin SAF kullanim miktar ve bedellerine ulagilmistir (Tablo: 6).

Tablo 5: 2021 — 2030 Yillar icin Firma Eskalasyon Oranlari

Yil Endeks | Endeks Artig Orani Yil Endeks | Endeks Artis Orani
2021 89,13 12,20% 2026 139,00 7,40%
2022 100,00 12,20% 2027 149,29 7,40%
2023 112,20 12,20% 2028 160,33 7,40%
2024 120,50 7,40% 2029 172,20 7,40%
2025 129,42 7,40% 2030 184,94 7,40%

Tablo 6: Firma Eskalasyon Oranlarinin Temel Yil SAF Degerlerine Uygulanmasi

2025 | 2026 | 2027 | 2028 2029 2030

Endekslenen SAF Miktari 25.783 | 27.691 | 29.740 | 31.941 | 34.318 | 36.857
§ SHT-SAF % kullanim orani 1 1 2 3 4 5
E SHT-SAF % kullanim miktar1 (Ton) 25.783 | 27.691 | 59.481 | 95.824 | 137.271 | 184.286
r:%] SHT-SAF % kullanim tutar: (000.000

USD) 65,2 70 150,37 | 242,24 | 347,02 | 465,88

39.784,

§ Endekslenen SAF Miktari 32.114 | 34.491 | 37.043 24 42.744 | 45.907
2 SHT-SAF % kullanim orani 1 1 2 3 4 5
E SHT-SAF % kullanim miktari (Ton) 32.114 | 34.491 | 74.086 | 119.353 | 170.977 | 229.536
a SHT-SAF % kullanim tutar1 (USD) 81,18 | 87,19 | 187,29 | 301,72 | 432,23 | 580,27
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Tablo 6’dan da gortilebilecegi gibi, 2021 yili SAF miktari baz alindiginda, 2026 — 2030
arasinda toplam 504.553 ton ve 1.275.510.000 USD’lik, 2022 yili SAF miktar1 baz alindiginda
2026 - 2030 arasinda toplam 628.443 ton ve 1.588.700.000 USD’lik SAF kullanilacagi 6ng6-
rilmektedir. 2021 ve 2022 baz vyillarinin ortalamasi alindiginda ise 566.498 ton ve
1.432.105.000 USD’lik SAF kullanilacagi 6ngoriilmektedir. Ayni zaman dilimi icin THY A.O.’nun
bekledigi degerler ortalama 545.450 ton ve 1.378.897.600 USD’dir.

SHT- SAF talimat taslaginda SAF’in kullanilacagi zaman arali@ olarak 2026 — 2030 do-
nemi degil de 2025 — 2030 dénemi belirlendiginden, Tablo 6’da ayni hesaplama bu sefer 2025 —
2030 yillan icin yapildiginda, 2021 yili SAF miktar1 baz alindiginda toplam 530.336 ton ve
1.340.690.354 USD ve 2022 yili SAF miktar1 baz alindiginda da toplam 660.557 ton ve
1.669.887.714 USD’lik SAF kullanilacagi 6ngoriilebilmektedir. 2021 ve 2022 baz yillarinin orta-
lamast alindiginda ise 595.446,5 ton ve 1.505.289.034 USD’lik SAF kullanilacagi 6ngorilmekte-
dir. Bulunan bu ortalama degerler THY A.O.’nun hesapladigi ortalama risk degerlerinden
49.996,5 ton ve 126.391.434 USD daha fazladir.

Yukaridaki hesaplama sadece tek yon (OW) yurtdist ucuslar icin yapilmis olmakla birlikte,
ozellikle AB tlkelerinin bazilarinda baglayan SAF kullanim zorunlulugunun daha fazla genisleme-
yecedi ve RefuelEU Havacilik Inisiyatifinin AB genelinde 2030 yilina kadar SAF kullanim orani-
nin %5 seviyesine ulagmasi icin yaptigi ve ucuslarda cift tarafli olarak SAF kullanimina yol agacak
gelismelerin sonug vermeyecegi kabuli ile yapilmistir (EASA, t.y. a). Ayrica THY A.O.’nun ugus-
larinin %50 — 55’inin CORSIA tilkelerine yapilmasinin ve CORSIA programinin 2027 - 2035
dénemi icinde zorunlu olmasinin (THY A.O., 2023a) etkisinin ortaya cikartacagi emisyon azaltma
baskisinin da SAF kullanim oranlarina hig etki etmeyecegi kabul edilmistir.

SONUG

Karbon emisyonu sorununda 6zellikle fosil yakitlarin kullanimiyla olusan CO, emisyonlari,
iklim degisikligi ve kiiresel 1sinma gibi 6nemli cevresel sorunlarin siddetini arttirmakta, sivil hava-
cilik sektort de karbon emisyonlarinin azaltilmasi ve stirdiirtlebilirlik konusunda kendi ajandasini
olusturmaya gayret etmektedir. Bu baglamda en 6ne c¢ikan kurum, havacilikta karbon emisyonla-
rin1 azaltmak icin kiresel yakit verimliligi ve cari tesvik konularinda calismalar yiirtiten ICAQO ile
AB’dir. Turkive’de de SHGM sivil havacilikta stirdirtlebilirlik ve karbon emisyonunu azaltma
calismalarinda aktif olarak rol almaktadur.

ICAO’nun belirlemis oldugu 2050 net sifir emisyon hedefine ulagabilmek icin hangi arac-
larin kullanilabilecegi konusunda IATA'nin yapmis oldugu bir de@erlendirmede, hedefe ulagsma
katkisinin bliytik kisminin (%65) SAF lardan gelmesinin beklendigi belirtilmektedir.

SAF lar fosil bazli jet yakitlarina alternatif olarak strdtirtlebilir, geleneksel olmayan bir ya-
kittir. SAF’lar biyokiitlelerden tretilebilecegi gibi, sentetik olarak da tretilebilmektedir. SAF’larin
siki belgelendirme kriterlerine uymasi, fiziksel ve kimyasal 6zelliklerinin fosil bazli jet yakitlarina
neredeyse tamamen benzer oldugunu kanitlayan kapsamli bir onay slirecinden gecmesi gerek-
mektedir. Havacilik yakit standartlarindan sorumlu olan ASTM International yedi farkl tiir stird G-
riilebilir havacilik yakitini sertifikalandirmustir. 1ki farkli yéntem de test asamasindadir. Havacilik
sektortinde %100 SAF’larin emisyonlar ve ugak performansi izerindeki etkilerine dair arastirma-
lar ve test ucuslari ise hala devam etmektedir.

Fosil temelli ugak yakitinin fiyati yaklasik olarak 600 eur/ton iken, mevcut SAF fiyatlari
konvansiyonel yakitlardan yaklasik olarak 1,5 ile 6 kat daha yiiksek olabilmektedir. Arz ve talep
kapasitesi bakimindan SAF endustrisinin, bugtin hala gelisiminin baslangic asamasinda bulundu-
gu kabul edilmektedir. 2022 yilindaki SAF uretimi, toplam ucak yakit1 talebinin yalnizca %0,1’i -
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%0,15'ine yetecek kadardir. SAF pazar1 hakkinda yayinlanan yeni tarihli bir raporda, 2023 yilin-
da 1,29 milyar dolar olan piyasa degerinin 2033 yilinda 131,12 milyar dolara ulasarak 100 ka-
tindan daha fazla bir artig gosterecegi, bu degere ulasabilmek igin de her yil bilesikte %58,78’lik
bir bliytime trendinin yakalanacagi iddia edilmektedir. HEFA-SPK ydntemiyle tiretilen SAF’larin
2033 yilina kadar liderlik yapacagi ve SAF tiretiminin %32,24’tinli olusturacagi 6ngorilmektedir.

Sivil hava tasimaciligr sektortinde faaliyet gosteren firmalar icin ucak yakiti en 6énemli gi-
der kalemini olusturmaktadir. Bu minvalde Ttrkiye’'nin bayrak tasiyicisi olan ve Ttrkiye'deki yol-
cularin yaklasik %60’ 1 tasiyan THY A.O.’nun operasyonel harcamalarinin yaklasik %41’i, yakit
giderlerinden olugsmaktadir. Bu kadar buiytk bir agirliga sahip gider kaleminde meydana gelecek
fiyat dalgalanmalari, dogal olarak finansal raporlar icin 6nem atfetmektedir. Ulusal ve uluslararasi
kurum ve kuruluslar ile bazi devletlerin tekil olarak aldiklar kararlar, THY A.O.’nun SAF kullani-
mini etkilemektedir.

THY A.O. "2050've kadar Karbon Notr" olma taahhtidiinii vermis ve bu hedefe ulasabil-
mek icin kullanacagi enstrimanlari arasinda, yeni ve farkli hatlarda SAF kullanimini genisletmeyi
ya da SAF kullanim frekanslarini artirmayi da belirtmistir. THY A.O. ayrica, AB tyesi bazi devlet-
lerin zorunlu SAF kullanimi sartlarini yerine getirdigini, Karbon Saydamlik Projesi Iklim Degisiklii
Programi’na katildigini, Turkiye’de yerlesik bir tiniversite ile de SAF konusunda ar-ge yaptigini
beyan etmistir.

Calismamizda, THY A.O.’nun SAF kullanmasi sebebiyle maruz kalacagi ek maliyetin ne
olacaginin anlagilmasi hedeflenmektedir. Bu baglamda 6ncelikle 2021 ve 2022 yillarindaki yakit
tiiketim degerleri kullanilarak oncelikle statik bir analiz yapilmis, daha sonra da 2025/2026 -
2030 yillarinda ortaya ¢ikmasi muhtemel SAF giderleri, yine THY A.O. tarafindan beyan edilen
degiskenler dikkate alinarak dinamik bir analizle bulunmaya calisilmistir. Tim maliyet hesaplama-
larinda SAF’1n konvansiyonel yakittan 2.528 USD daha fazla olan cari fiyati esas alinmistir. Her
iki bakis acist da SHGM tarafindan halihazirda taslak olarak tutulan SHT-SAF talimatinin uygu-
lanmasi durumunda ortaya cikacak ek SAF maliyetinin ne olacag@ tizerinedir.

THY A.O.nun 2021 ve 2022 yillarindaki yakit tiiketimleri statik maliyet hesabina konu
edildiginde, 2021 yih yakit kullanim miktari icin kullanilmasi gereken SAF miktar1 karsiliginin en
az 44.887.269 USD, en fazla 224.436.346 USD ve ortalama olarak da 134.661.807 USD oldugu
gortlmektedir. Ayni hesaplamanin 2022 yili yakit kullanim miktari i¢in yapilmasi durumunda ise
SAF kullanim maliyeti en az 62.729.084 USD, en fazla 313.645.421 USD ve ortalama olarak da
188.187.252 USD olmaktadir.

THY A.O.’nun ilgili web sayfasinda belirtmis oldugu 2026 — 2030 yillar1 arasindaki SAF
ihtiyacinin minimum 490.300 ton - maksimum 600.600 ton (ort. 545.450 ton), bunlarin karsiligt
olarak da minimum 1.239.478.400 USD - maksimum 1.518.316.800 USD (ort. 1.378.897.600
USD) degerlerinin teyidini saglayabilmek icin, bu sefer dinamik bir analiz yapilmasi ihtiyaci dog-
mus, 2021 ve 2022 yillar1 baz alinarak bulunan SAF miktarinin 2025/2026 — 2030 dénemine
tasinmasi konusunda yine THY A.O. nun web sayfasindaki ilgili degerler kullanilmistir.

2021 yih SAF miktan baz alindiginda, 2026 — 2030 arasinda toplam 504.553 ton ve
1.275.510.000 USD’lik, 2022 yili SAF miktar1 baz alindiginda 2026 — 2030 arasinda toplam
628.443 ton ve 1.588.700.000 USD’lik SAF kullanilacag ongorilmektedir. 2021 ve 2022 baz
yillarinin ortalamasi alindiginda ise 566.498 ton ve 1.432.105.000 USD’lik SAF kullanilacagi
ongorilmektedir. Ayni zaman dilimi igin THY A.O.’nun bekledigi SAF degerlerinin ortalamasi
545.450 ton ve 1.378.897.600 USD’dir.

SHT- SAF talimat taslaginda SAF’in kullanilacagi zaman araligi olarak 2026 — 2030 do-
nemi degil de 2025 - 2030 doénemi belirlendiginden, 2025 — 2030 yillari icin ayni analiz tekrar
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edilmis ve bu sefer 2021 baz yil igin toplam 530.336 ton ve 1.340.690.354 USD ile 2022 baz yili
icin toplam 660.557 ton ve 1.669.887.714 USD’lik SAF kullanilacagi 6ngortist yapilmistir. 2021
ve 2022 baz yillarinin ortalamasi alindiginda, 595.446,5 ton ve 1.505.289.034 USD’lik SAF kul-

lanilacagi sonucuna ulagilmaktadir. Bulunan bu degerler, THY A.O.’nun hesapladigi ortalama
risk deg@erlerinden 49.996,5 ton ve 126.391.434 USD daha fazladir.

Tarafimizca yapilan tim maliyet calismalarn tek yon (OW) yurtdisi ucuslar icin yapilmis
oldugundan, uluslararasi kurum ve kuruluglarin ya da devletlerin miinferit olarak alacaklar1 yeni
kararlar ile SAF kullanim miktarinin daha da artacagini pesinen éngérmek miimkin olup, THY
A.O. tarafindan yapilacak tahminlerde bu hususlara da niceliksel olarak yer verilmesinin, yatirim-
a iligkileri baglaminda daha seffaf bir bakis acisi saglayacag@i diistinilmektedir.
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ABSTRACT

Research Problem

Public companies can take back their payments in
circulation for various reasons. Payment repurchase (PGA)
began to be implemented in Turkey in 2009 and this
opportunity was offered to a limited number of companies.
With the TTK continuing to be in force, the restrictions have
been lifted and all the obstacles to making additional PGAs
have been eliminated, and it has now begun to be used
more widely. Due to the general economic conditions in
Turkey, companies may start to initiate a PGA program due
to low valuation (Ditmarr, 2000, p. 334; Bartov, Krinsky &
Lee, 1998, p. 90) and they may support their prices and
prevent them from going downwards. It is also used because
dividend transactions to partners are carried out indirectly
with less taxation. With the downward movements that
occurred in the capital markets after the PGA pandemic
announcement, which is increasingly used widely, it is
possible that some public groups can manipulate some of
the sentiment performance to contribute to healthy price
formation by maintaining that the payments are much lower
than ensuring that they are shown. PGA programs, which
continued intermittently before the pandemic, were
launched by 7 different companies with impairment
launches within 10 days after the declaration of the
pandemic. It is aimed to monitor the movements in the
returns of these events.

Research Questions

PGA programs in Turkey in 2018, 2019, 2020, 2021 and
2022 were 20, 11, 18, 22 and 13, respectively, and a total
transaction volume of 9 billion TL was reached. Macguigan
et al. (2009) stated in their study that the total value of PGA
programs held in the USA in 2006 reached $437 billion. It is
thought that these PGA numbers and volumes will increase
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with the release of the PGA index in Turkey on 15.08.2023.
Depreciation in value stands out as the reason given by the
companies that issued the PGA declaration after the
pandemic declaration. For this reason, it is aimed to provide

ideas to investors and managers by measuring the reactions
of the Turkish market to PGAs.

Literature Review and Originality

When we look at the literature, in studies conducted in
Turkey, Pirgaip & Karacaer (2015) examined the returns
after PGA to determine why PGA was used and what the
effects/signals were in the Turkish market in its infancy.
Tasdemir & Alsu (2019) investigated the effects/signals of
PGAs made by companies in the manufacturing sector in
Turkey on returns. In these two studies, they used a market
model to measure returns with event study methodology
and a logistic regression model to select PGA determinants.
In their results, they found that investors viewed PGA
companies positively in the short term. Drousia et al. (2016)
calculated the CAR using the event study method by
including the companies that held PGA between 2000 and
2010 in the analysis. It investigates the signaling effect of the
stock market on PGA announcements, the factors affecting
the size of this effect and the factors that push companies to
make PGA, as well as the choice between dividend
distribution and PGA by companies. As a result, they found
that investors' reaction to the first programs was higher than
to the later programs, they identified the characteristics of
the companies that announced the dividend changes of the
companies that decided to launch PGA, and the low
valuation signal was supported in the regression results.
Hatakeda & Isagawa (2004). In their study in Japan, they
included companies that held PGA between 1995 and 1998
and used event study methodology and market model. The
market reaction and the effects of PGA companies on
returns were examined and they concluded that these effects
had a positive impact on PGA companies. In addition, while
high depreciation in shares encourages companies to make
PGA, companies with less depreciation postpone this
situation. When we look at the literature, while the studies in
Turkey are signal-oriented, in this study, impairment comes
to the fore. The fact that this effect has increased especially
during the pandemic period and the date of the first
transaction is also included in the analysis adds additional
importance to the study.
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Methodology

Within the scope of this study, the share repurchases (PGA)
that took place before and during the pandemic period and
the price movements in the company's shares before and
after the PGA were examined. For this purpose, the
programs published by all public companies reached
through the Public Disclosure Platform (KAP) between
January 1, 2018 and August 1, 2022 for PGA were
included. The study followed event study methodology and
used raw and market model-based cumulative returns to
measure returns in various event windows. Multiple linear
regression analysis was conducted to understand the
reasons that push companies to make PGA and the
subsequent effects on returns. In the returns calculated by
taking the decision date as a whole, 67 companies, 88
PGAs, 36 companies, 40 PGAs on the pre-pandemic
decision date, and 39 companies, 48 PGAs on the post-
pandemic decision date were included in the transaction. In
the returns calculated on the same sample in terms of the
first transaction date, 72 PGAs of 63 companies were
processed throughout the first transaction date, 35 PGAs of
32 companies before the pandemic and 37 PGAs of 35
companies after the pandemic.

Findings and Conclusion

As a result of this study, it is seen that the value of many
companies was negatively affected before the pandemic
process PGA. When we look at the (-21,-1) window, CAR is
significant at 1% level with a -15.1% return, -15.7% return
before the pandemic at 1% level, and -14.7% return after
the pandemic at 5% level, according to the decision date.
has exhibited. In the literature, in studies conducted in
Turkey, Pirgaip & Karacaer (2015) returns -2.36%,
Tasdemir & Alsu (2019) returns -7.99%, Liao et al. (2014)
obtained a return of -7.63% in their study in Taiwan, and
Seifert & Stehle (2005) obtained a return of -6.43% in their
study in Germany. In the post-PGA (1.63) window, the
decision date CAR showed significance at the 1% level with
a return of 28.2% and after the pandemic showed a return
of 39.5%, showing significance at the 1% level. Based on
the first transaction date, in the overall CAR (-21,-1)
window, it is at 1% level with a return of -13.9%, before the
pandemic it is at 1% level with a return of -14.6%, and after
the pandemic it is at 10% level with a return of -13.2%.
showed significance. Looking at the (1.63) window,
significance was achieved at the 1% level with CAR showing
a return of 26.6%, and at the 1% level with a return of
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33.6% after the pandemic. Throughout the study, no
significance was observed in pre-pandemic returns in the
(1.63) window. A positive increase in value was observed
between the price of companies performing PGA activities
before collecting their shares and the price after collecting
their shares. In addition, as a result of multiple linear
regression, companies performing PGA showed a
significance level of 1% in the pandemic variable (1.63)
window and a negative 1% level in the initial buyback (-21,-
1) window. As a result, when we look at the pandemic
variable, we can conclude that the majority of companies
were undervalued due to disruptions in their activities
during the pandemic period. Looking at the first buyback
variable, the value of the companies that made the first
buyback is lower compared to the companies that made the
buyback before, that is, the prices of the companies that
started the program before reach saturation in their first
buyback, therefore they obtain higher returns than the
companies that started two or more programs after the
buyback. As a result, PGA returns made by companies
begin to decline as of the -21st day before the event day
and continue until the event day. After the PGA, returns
enter an increasing trend until the 63rd day. Based on these
results, companies'’ PGA performance generally vyields
positive results for investors and managers. Companies
making PGA instead of distributing dividends ensures that
the equity capital remains within the company and the
prices increase further, and creates a support point on the
price.

Keywords: Pandemic, Share Buyback, Valuation, Raw
Return, Market Model, Multiple Linear Regression.
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ABSTRACT

RESEARCH PROBLEM. The aim of this study is to
empirically investigate the short- and long-term effects
of climate policy uncertainty (CPU) on NASDAQ stock
market prices (P) 1987.04-2023.04.

RESEARCH QUESTIONS.

There are deficiencies in the creation of tables that clearly
show the impact of climate change on financial markets. To
address this shortcoming, policy makers need to be better
informed about climate policy uncertainty and climate risk
but how? How do CPU and/or the NASDAQ stock market
relate to each other? Is there any relationship between two
variables?

ORIGINALITY/VALUE. It has attracted attention in recent
years that climate change has the power to directly affect
investors and institutions operating in financial sectors. This
awareness continues to be kept on the agenda with the
efforts of researchers and media organizations. For this
reason, whether the CPU index prepared for America affects
the NASDAQ stock market operating in America constitutes
the originality of the research. In the study, the relationship
analyzed using Engle — Granger Cointegration Test approach
and Dynamic Least Squares (DOLS) was used to investigate
the cointegration between the stock market prices and CPU.

LITERATURE REVIEW. He & Zhang (2022) studied the
effect of the CPU and value-weighted industry portfolios in
U.S., via R2. They found that the CPU an important
indicator in estimating the stock market returns of
companies. Using the same method, Lv & li (2023) analyzed
the effects of the CPU on 10 sector stock market returns in
China and result showed that CPU has a significant
predictive power for the volatility of 6 sectors. Also CPU is
more effect during low volatility periods for 8 sectors. Lastly
CPU has strong predictability for 4 sectors during
coronavirus crisis.

Liu et al. (2022) analyzed that using Time-varying Granger
causality and Frequency-domain Granger causality
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relationship between gas future market and CPU in United
Sates. According to Time-varying Granger causality there
was a weak causality from CPU to gas future market in
September 2012.09; 2013.02; 2019.11-12; 2020.05;
2021.03. And also according to Frequency-domain Granger
causality CPU was important factor for gas future market in
long term. Guo et al. (2022) found that the time-varying
effect of CPU on energy prices from positive to negative over
time is significant, and financial speculation has the opposite
effects on oil and gas prices. Lasisi et al. (2022) studied that
relationship between CPU and S&P 500 using GARCH -
MIDAS According to results stock market volatility
significantly responds to CPU. Using the same method Chen
et al. (2023) analyzed relationship between Shanghai
Composite Index and CPU. He found that CPU has a
significant effect on stock price volatility. Bouri et al. (2022)
researched effects of CPU on S&P 500 brown and green
energy stock markets via quantile regression. According to
baseline results, CPU is more than effective in green energy
stock to Brown energy market. Especially CPU had positive
and pioneer power in crisis period. Akinlo & Apanisile
(2023) investigated relationship between Nigeria stock mar-
ket and COZ emission using Granger causality analysis. They
found that a positive shock in the stock market had an
insignificant but increased affect on CO2 emissions. On the
contrary, it had been agrued that negative shocks had a
significant share in carbon emissions. Xu et al. (2023)
investigated how the U.S. CPU’s and China CPU’s affected
Shanghai Composite Index, NASDAQ Composite Index,
Shenzhen Composite Index and S&P 500 returns. According
to baseline results, high CPU stock market returns in China
had reduced and increased volatility. In the U.S. on the other
hand, CPU stock market returns decreased in the short term,
and CPU stock market returns increase in the long term.

METHODOLOGY In the study, NASDAQ, which
constitutes one of the largest trading volumes in America,
was discussed. Data regarding the NASDAQ stock market
was obtained from the investing.com database. Data on
climate  policy  uncertainty was  obtained from
www.policyuncertainty.com. The date on which the data
begins to be processed varies. For this reason, it was
determined as 1984.04 - 2023.04 in order to ensure that
both data sets provide more reliable results and are reliable.

And also in the study, the possible causal relationship
between the NASDAQ P and the CPU was examined within
the framework of causality analysis. First, the logarithm of
the series was taken, and then the stationarity levels of the
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series were determined by unit root analysis. After
determining the stationarity of the series, Engle — Granger
Cointegration Test and DOLS were applied.

FINDINGS. In the study, whether the series of NASDAQ
prices and CPU index contain unit root was analyzed using
ADF and PP unit root tests. It has been analyzed that all
prices and CPU do not contain unit roots in the first periodic
differences of the series via ADF and PP. After it was found
that the series were stationary at the 1st periodic difference,
Engle — Granger Cointegration Test was applied. According
to the test results, it was determined that there was a
cointegrated relationship between P and CPU. The DOLS
method was applied to obtain information about the
direction of the relationship, and as a result, positive
causality from CPU to price was detected in the long term.

RESULTS AND CONCLUSIONS. According to the data
obtained as a result of the analysis, it is inevitable that there
is a relationship between CPU and P. However, due to some
limitations in the study, it was noted that the relationship
between variables had a long-term effect but was not
effective in the short term. The CPU index is an index
calculated only in the USA and has gained popularity in
recent years. Therefore, the data set is limited. In addition,
the large trading volume of the NASDAQ stock market
provides diversity to the investor profile. For this reason, it is
inevitable to conclude that the relationship between two
variables affects each other in the long term. It is thought that
with the increase in uncertainty, which is the reason for the
positive interaction between the variables, investors are
turning to financing instruments for this area.

Keywords: Climate Policy Uncertainty, NASDAQ), stock
market prices, Engle — Granger Cointegration Test,
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ABSTRACT

RESEARCH PROBLEM. There is an urgent need to
control global warming to achieve a sustainable future. A
steady increase in CO2 emissions levels, one of the main
factors of global warming, is due to high energy
consumption globally. This prevents global warming from
being taken under control, making it difficult to achieve
sustainability goals. On the other hand, cryptocurrency
production, which has received increasing attention in recent
years, requires high energy due to its production structure.
Bitcoin production consumes more energy compared to
other cryptocurrencies. Despite the existence of
cryptocurrencies, such as Ethereum, which are faster and
have lower energy consumption in currency production,
Bitcoin still holds a significant position in the cryptocurrency
market, playing a major role in the environmental impact of
cryptocurrencies. Therefore, examining the environmental
and climate consequences of excessive energy use in Bitcoin
production is necessary. In this context, the study aims to
determine the relationship between Bitcoin energy
consumption and Carbon Emission (CO2).

RESEARCH QUESTIONS. What is the potential impact
of the energy consumed in producing cryptocurrencies on
carbon emissions? From what sources do the energy used
for producing cryptocurrencies come, and what are the
environmental impacts of these sources? How does the
energy consumption of cryptocurrency mining impact efforts
to transition to sustainable energy sources? Does the
relationship between cryptocurrency mining and energy
consumption differ from country to country? Does the
energy consumption of cryptocurrency mining pose an
obstacle to achieving sustainability goals, and if so, how can
policy recommendations be developed?

ORIGINALITY/VALUE. Empirical determination of the
potential environmental impacts of cryptocurrencies is a
neglected issue. This study aims to further expand the
literature by empirically determining the effects of electricity
consumption in producing Bitcoin on COZ2.

LITERATURE REVIEW. Very few studies exist on the
relationship between Bitcoin energy consumption and COZ2
emission in the literature. Among the few studies conducted,
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Jiang et al. (2020) concluded in their study for China that
BTC energy consumption will increase to 296.59 TWh in
2024, leading to 130.50 million metric tons of carbon
emissions. Erdogan et al. (2022) found that cryptocurrency
demands lead to environmental degradation. Di Febo et al.
(2021) concluded that the spread of BTC, one of the
cryptocurrencies, strongly impacts the carbon market.
Othman and Dob (2022) concluded that the carbon
footprint of mining cryptocurrency miners has solid
environmental impacts. Therefore, this shows that this area
needs more research.

METHODOLOGY. The study analyzed the relationship
between Bitcoin energy consumption and CO2 emissions
using the threshold regression model for 2017:02-2023:05.

FINDINGS. According to the study, Bitcoin energy
consumption has a positive and statistically significant effect
on CO2 emissions while energy consumption is below the
threshold value. On the other hand, if cryptocurrency energy
consumption is above the threshold value where it is
relatively higher, cryptocurrency energy consumption has a
positive and statistically significant impact on economic
growth. However, this positive effect is lower than the
positive effect below the threshold value.

RESULTS AND CONCLUSIONS. As the findings
obtained in the study show, Bitcoin energy consumption
creates increasing effects on CO2 emissions. Therefore, the
results reveal that Bitcoin energy consumption has adverse
environmental and climate effects. The necessity of certain
policy practices to reduce these negative consequences
emerges. In this context, it is necessary to implement policies
that enable production with alternative energy sources,
considering cryptocurrency production's environmental and
climate impact.

Keywords: Energy Consumption, Sustainability, Bitcoin,
Blockchain Technology, Cryptocurrencies.
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ABSTRACT

RESEARCH PROBLEM. Despite its economic significance,
the interactions between world energy prices and stock market
indexes under macroeconomic  constraints  remain
inadequately understood, particularly within a small open
economy framework whose economic activity relies on energy
imports. This research investigates the intricate relationships
among these variables and the impact of world energy price
fluctuations on the stock market indexes in Turkiye as a small
open economy experiencing upward inflation pressure and a
highly volatile exchange rate.

RESEARCH QUESTIONS. How do fluctuations in world
energy prices impact stock market indexes in a small open
economy, considering the influence of macroeconomic

constraints?

RESEARCH QUESTIONS. To what extent does the causal
relationship between fluctuations in world energy prices and
stock market indexes in a small open economy vary under
different macroeconomic constraints, and how can these
relationships play a role in more accurate short-term
forecasting?

ORIGINALITY/VALUE. Exploring how the interplay
between energy prices and stock market behaviour -under the
macroeconomic constraints- affects a country with specific
economic vulnerabilities (high inflationary environment,
highly fluctuating exchange rate, and high import dependence
on energy for its production) could provide insights into how
such economies navigate external shocks and manage
economic risks.

Our research delves into the intricate connections between a
volatile exchange rate, a high inflation rate, and the potential
effects of world energy price fluctuations. It involves how
exchange rate movements and inflation dynamics respond to
energy price shocks and how these, in turn, influence the
stock market.

rate and high inflation
how accurately

Given the wvolatile exchange

environment, our research examines
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forecasting stock market indexes becomes in such conditions.
Can causal relationships between energy prices and the stock
market enhance short-term predictions, and how do exchange
rate and inflation factors impact the forecasting accuracy?

In summary, the originality of our research lies in its
exploration of the intricate interactions between energy prices,
stock market indexes, and macroeconomic constraints in a
country with a high reliance on energy imports, volatile
exchange rates, and high inflation.

The findings could provide valuable insights for policymakers,
investors, and researchers interested in understanding how
these interrelated factors impact economic stability, market
behaviour, and risk management strategies.

LITERATURE REVIEW. The intricate interplay among
world energy prices, stock market indexes, and
macroeconomic constraints has gained prominence within
economic research.

Prior studies such as the work by Hamilton (1983), Sadorsky
(1999), and Killian and Park (2009) have dissected the
multifaceted relationships between energy prices and stock
market dynamics, spotlighting the susceptibility of markets to
external energy shocks and emphasizing the need to consider
contextual factors.

Hamilton (1983) analysed the influence of oil price
fluctuations on the U.S. stock market, demonstrating a
significant relationship between these two variables.

Similarly, Sadorsky (1999) extended this inquiry to a broader
set of international stock markets, confirming the global
impact of energy price movements on financial markets.

Killian and Park (2009) conducted an influential study
investigating the causal relationship between oil prices and
stock market returns. They introduced a novel approach to
disentangle the various channels through which energy prices
affect the economy and stock markets.

However, a gap remains in integrating these aspects within
import-dependent economies facing exchange rate volatility
and high inflation, highlighting the novelty and significance of
this study.

METHODOLOGY. The methodology employed in this
study consists of three key components: Vector Autoregression
(VAR) analysis, Granger causality testing, and forecasting
using VAR. To examine the dynamic interactions among
world energy prices, stock market indexes, and
macroeconomic constraints, we constructed a VAR model.
Our model captures the simultaneous relationships among
these variables, enabling the identification of both short-term
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and long-term dependencies.

FINDINGS. Our results imply that all variables are I(1) (only
gas prices-I(0)) and are not cointegrated. So, we benefit from
the VAR model after appropriate lag selection. According to
Schwarz criteria, we select three lags for our variables.

Then, our Granger causality results imply that changes in the
oil prices, gas prices and coal prices are Granger cause of the
change in the BIST100 index. Our results for sub-BIST
indexes (BIST30 and BISTELECTRICITY) also support our
results from the BIST100 index.

According to our impulse response analysis, a shock in the
BIST100, oil, gas and coal prices all have decreasing effects
on the BIST100 index under the macroeconomic constraints
described above. We observe a similar pattern in the sub-
indexes BIST30 and BISTELECTRICITY.

The forecast results imply our model captures the dynamic
behaviour of the changes in BIST100, oil price, coal price and
gas price (in level) under the macroeconomic constraints
based on the VAR specifications. We have similar static and
dynamic forecast results for sub-indexes of BIST.

RESULTS AND CONCLUSIONS. This paper investigates
the relationship between the world energy prices and stock
market indexes from the perspective of Turkiye as a small
open economy where its production structure is highly
dependent on energy imports and has a high inflationary
environment and highly volatile exchange rates. Our results
imply that changes in oil price, gas price and coal prices have
significant roles in the forecast of Turkish stock market
indexes. Since these energy sources have substantial
macroeconomic and microeconomic effects on the Turkish
economy, policymakers may use them to forecast the stock
market indexes.

Keywords: Qil Prices, Gas Prices, Coal Prices, Exchange
Rate, Stock Market Indices, Vector Autoregression, Granger
Causality, Forecasting
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ABSTRACT

RESEARCH PROBLEM. In recent years, climate change
and global warming have been recognized by researchers as
the greatest threat facing the world. The increase in
production, since the industrial revolution, has increased
economic  growth  worldwide, = while  deteriorating
environmental quality. In this context, the relationship between
policy rate and carbon emissions was investigated in the study.

RESEARCH QUESTIONS. In the study, is the policy
interest rate effective on carbon emissions in the period 1987-
2018 in Turkey? The answer to the question is sought.

ORIGINALITY/VALUE. Financial and economic activities
are closely related to climate change and global warming,
which are largely affected by human activities. Therefore, this
study is thought to be important in building the bridge between
environmental and financial relations. In addition, this study is
important because it is one of the first studies to examine the
relationship between policy interest and carbon emissions for
Turkiye.

LITERATURE REVIEW. In the economic literature, studies
examining the relationship between policy interest rate and
carbon emissions are limited. One of the important studies
conducted in this context is the study of Ni and Ruan (2023).
Ni and Ruan (2023) examined the relationship between
negative interest rates and carbon emissions for 45 countries
for the period 2007-2019. According to study findings,
negative interest rates reduce carbon emissions. Another
important study conducted in this context is Chishti et al.
(2021)'s work. Chishti et al. (2021), in their study for BRICS
economies, examined the impact of monetary and fiscal
policies on carbon emissions for the period 1985-2014
through ARDL bound test, OLS and PMG. Accordingly, the
study findings show that expansionary fiscal and monetary
policies increase carbon emissions, but contractionary fiscal
and monetary policies improve environmental quality by
reducing CO2. Qingquan et al. (2020) examined the
relationship between monetary policy and carbon emissions
for Asian economies for the period 1990-2014 with the help of
Pedroni and Kao co-integration tests, panel fully modified
(PFM-LS), and panel dynamic least squares (PD-LS)
techniques. Accordingly, as a result of the study, they found a
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long-term  significant  positive  relationship  between
expansionary monetary policy and CO2 for Asian economies,
while they found a negative relationship between
contractionary monetary policy and CO2.

METHODOLOGY. In the study examining the relationship
between policy interest rate and carbon emissions, Pesaran et
al. The ARDL bounds testing approach developed by 2001
was used. ARDL bounds test has some advantages over other
cointegration tests. For example, in the ARDL bounds test, the
stationarity levels of the variables do not need to be the same.
In other words, the analysis can be applied regardless of
whether the variables are 1(0) or I(1). Another advantage is
that it gives reliable results even in small samples. For these
reasons, the ARDL bounds test was used in the study.

FINDINGS. In the study examining the relationship between
policy interest rate and carbon emissions, carbon emissions are
represented by (CO2 emission intensity/metric tons per capita).
In addition, the policy interest rate is represented by (policy
representing monetary policy interesting rate (%)), inflation
(TUFE - annual (%)) and GDP by (economic growth rate (%)).
The results of the study show that the relationship between the
policy interest rate and carbon emissions is positive, and the
coefficient is statistically significant.

RESULTS AND CONCLUSIONS. The relationship
between monetary policy and carbon emissions is one of the
relatively newly discussed topics in the economic literature.
Previous studies mostly focused on the theoretical framework
of traditional monetary policy. Interest rates can generally
affect the national exchange rate, net exports, the country's
GDP and therefore carbon emissions through wvarious
channels. In this context, the study found that the relationship
between policy interest rate and carbon emissions in Turkey is
positive.

Keywords: Carbon emissions, Policy interest rate, Economic
growth, ARDL bounds test
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ABSTRACT

RESEARCH PROBLEM. It is assumed that the Creative
Economy has emerged as a means of using creativity for
making changes in contemporary life — economic, social,
ecological - in order to generate economic growth and achieve
sustainable development. Indeed, there are plenty of studies
dedicated to the critical role of the Creative Economy in
promoting sustainable development. However, little research
has focused on the relationship of the Creative Economy with
New Economics for Sustainable Development. The present
study is designed to fill this gap.

RESEARCH QUESTIONS. What relationship does exist
between the Creative Economy and New Economics for
Sustainable Development?

ORIGINALITY/VALUE. The paper provides evidence of
how creative activities, which are the basis for the Creative
Economy, can be used to achieve objectives of New
Economics for Sustainable Development.

LITERATURE REVIEW. The contribution of the Creative
Economy to sustainable development is deeply analyzed
mainly by international organizations, e.g. the United Nations
Educational, Scientific and Cultural Organization (UNESCO),
governments and policymakers, e.g. the British Council. A
primary role in promoting the Creative Economy at
international level is played by the United Nations Conference
on Trade and Development (UNCTAD), which introduced it to
the world economic and development agenda at the Eleventh
Session of the United Nations Ministerial Conference on Trade
and Development (UNCTAD XI) in Sao Paulo, Brazil in 2004.
According to the UNCTAD, the Creative Economy can foster
job creation, income generation, export earnings as well as
promote cultural diversity, social inclusion and human
development. Among the other existing studies, findings of J.
Howkins, G. Harper, J. Fazlagi¢ and R. Skikiewicz can be
mentioned.

METHODOLOGY. This paper has been funded from
different sources of information, including research practices
that negotiate the intersection of creativity, entrepreneurship,
economics and sustainability. Considering the fact that the idea
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of Creative Economy is quite new, the theoretical background
of this concept is still far from perfect and is in a state of
constant development and improvement. The very definition
of Creative Economy heterogeneous in different parts of the
world, which complicate its in-depth analysis. Apart from the
Creative Economy, the paper reveals a broad range of New
Economics for Sustainable Development concepts, including
Green Economy, Blue Economy, Circular Economy, Care
Economy, Purple Economy, Attention Economy, Social &
Solidarity Economy, Frugal Innovation Economy, which
involve the implementation of economic activities from the
perspective of economic dimension as well as social and
environmental dimensions. This research pushes forward on
how creative activities can be used to address the lack of
inclusivity in the economy.

FINDINGS. The term “Creative Economy” was introduced
by Peter Coy, economics editor of Bloomberg Businessweek,
in 2000. Creative Economy is a concept which covers creative
activities in different sectors, e.g. designing smartphone
applications. Many of these activities have strong cultural roots,
e.g. traditional arts and crafts. In other words, the term is used
to describe creativity throughout a whole economy.

Today, the Creative Economy complements so-called New
Economics for Sustainable Development (NESD) as the NESD
concepts are multi-dimensional. The nexus between the
Creative Economy and New Economics for Sustainable
Development can be considered from a different perspective:

1. According to the UN, Creative Economy is also one of the
NESD concepits. In this case, all Economics are interconnected
and influence each other. For instance, digital natives in the
Creative Economy can affect changes in consumption
behaviors towards Frugal Innovations which are focused on
efficiency of a new product. The attention is paid to core
functions, reduction in cost and complexity, a “need-to-have”
product instead of a “nice-to-have” product. Within an
Attention Economy perspective, streaming and other platforms
are a source of market access for creators across the globe that
can accelerate the growth of the Creative Economy. Green
Economy as a people-centric model seeks to allow all
individuals to increase their wellbeing in economic terms as
well as in terms of human, social and cultural capital which is
promoted by the Creative Economy.

2. Creative Economy creates benefits through spillovers to the
New Economics. Activities and ideas generated within the
Creative Economy has a significant impact on the New
Economics through the flow of concepts, skills, knowledge and
different types of capital. For example, creative solutions can
be used for better design of products / materials and keeping
them in use for longer within a Circular Economy. Creative
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products, e.g. video games, music, movies, etc., may also
compete for users’ attention that is the basis for the Attention
Economy since human attention is viewed as both a scarce
resource and a currency (customers pay for a product with
their attention). There is a great impact of the Creative
Economy on a Blue Economy which is related to the
sustainable use and conservation of aquatic resources which
are fundamental in preserving culture, supplying cultural
services — museums, theatres, etc. and for the development of
tourism.

RESULTS AND CONCLUSIONS. The nexus between the
Creative Economy and New Economics for Sustainable
Development can have combined effects, which can be seen
through the improvement of such creative assets as human
capital (knowledge, skills, expertise) and technology (e.g.
renewable energy technologies). These improvements can
respectively be used to meet the needs of New Economics for
Sustainable Development, e.g. the deployment of renewable
energy technologies for sustainable growth can accelerate
processes for spreading innovation and other technology
applications in the manner that the Creative Economies
proposes.

Keywords: Creative Economy, Sustainable Development,
New Economics for Sustainable Development.
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ABSTRACT

RESEARCH PROBLEM. This research investigates the
relationship between inflation and exchange rates in BRICS-T
countries during the period from 1996 to 2021.

RESEARCH QUESTIONS. Regarding the nexus between
inflation and exchange rates, to what extent is there cross-
sectional dependency and heterogeneity among BRICS-T
countries during the period spanning from 1996 to 20217 Is there
a cointegration nexus between inflation and exchange rates in
BRICS-T nations over the period spanning from 1996 to 2021,
and if so, what are the causal dynamics between these variables?

ORIGINALITY/VALUE. The potential additions of this paper to
the existing literature can be summarized as i) providing up-to-
date investigation concerning the nexus between exchange rate
and inflation in the BRICS-T group. ii) this study pioneer in
utilizing Pesaran's (2015) CD test for cross-sectional dependence
in series, Swamy S test for homogeneity, Pesaran (2007) CIPS
test for stationary, Gengenbach et al., (2016) test for
cointegration and Dumitrescu and Hurlin (2012) panel causality
test.

METHODOLOGY. This paper investigated the nexus between
Inflation, consumer prices (annual %), and Official exchange rate
(LCU per US$, period average) in BRICS-T countries during the
period from 1996 to 2021. The utilized data was sourced from
the World Development Indicators (World Bank). Prior to
selecting the appropriate cointegration tests (either first or second
generation), it's essential to ascertain the cross-sectional
dependency of the series. The Pesaran (2015) CD test was
utilized in this paper to ascertain any cross-sectional dependency
issues within the constructed model. Moreover, the Swamy S test
was employed to gauge the homogeneity of the model. It's worth
noting that models incorporating non-stationary series can spawn
unreliable regression results. Hence, it's crucial to ascertain the
stationarity levels of the series to nominate the apt estimators for
investigation. For series where a cross-sectional dependency was
noticed, their stationarity was estimated utilizing the second-
generation panel unit root test namely, the Pesaran (2007) cross-
section augmented CIPS panel unit root method. Utilizing
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Gengenbach et al's (2016) second-generation panel
cointegration test, the cointegration nexus between the variables
was estimated. This test is distinguished by its capability to
accommodate heterogeneity, unbalanced panels, and distinct lag
lengths across sections (Tatoglu, 2017:207). Ultimately, the
causality nexus between the variables was estimated utilizing
Dumitrescu and Hurlin's (2012) panel causality test.

FINDINGS. We identified cross-sectional dependency among
the sections, marked by evident panel heterogeneity and
stationary series at the 1(0) level. A long-term cointegration nexus
between inflation and exchange rates was discerned utilizing the
second-generation Gengenbach et al. (2016) panel cointegration
test, corroborated by a bilateral causality relationship evident by
employing the Dumitrescu and Hurlin (2012) Panel Causality
Test.

RESULTS AND CONCLUSIONS. The results bring to light
the intricate nexus between these variables, underscoring the
need for policymakers to consider the intertwined effects when
charting policies.

Keywords: Inflation, Exchange Rate, BRICS-T.
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ABSTRACT

RESEARCH PROBLEM. With the emergence and
rapid development of crypto assets based on
blockchain and distributed ledger technology, the
interest of national monetary authorities and
international financial institutions in this field has
begun to increase. The fact that central banks in many
countries have put the issue of digital currencies into
effect has been the beginning of a new era for the
national and international monetary and financial
system. This process wil bring about the
transformation of central banks and monetary policies
and will have important repercussions in terms of
monetary and financial stability. The current monetary
order, in which central banks are the sole authority for
the issuance of physical money and commercial banks
take part in this process by creating bank money, has
begun to transform. In this period when the private
sector demands to take part in the money creation
process again, central banks do not want to give up
their monopoly position on monetary issue. Moreover,
the uncontrolled trading of private digital currencies in
the system without any regulation may have
devastating effects on the monetary and financial
system and the economy as a whole. In this direction,
central banks started to take steps to keep the system
under control and prevent instabilities by issuing
digital money, and in this process, Central Bank
Digital Currency (CBDC) came to the fore. These
currencies will serve as complementary functions to
existing fiat currencies in the short term. In the long
term, it may be possible to completely replace these
currencies. This transformation in the form of money
will have significant effects on the real and financial
sectors of the economy. Due to the fact that the
subject is new and there are few application examples,
sufficient studies have not yet been conducted on the
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effects of CBDC.

RESEARCH QUESTIONS. Central banks'
intentions and initiatives to issue digital money have
brought about some expectations as well as concerns.
Studies on the effects of CBDC, especially on
monetary policy and financial stability, are still in the
development stage. While CBDC issuance may
increase the effectiveness of monetary policies, it may
also cause some problems. A similar situation also
applies to financial stability. The direction and size of
these effects are directly related to the size and
development of money and capital markets in the
financial system of the relevant country. The relevant
literature generally proceeds within the framework of
the following questions:

e Should central banks issue digital currency
units?

e If a CBDC is to be issued, how should its
design and implementation be?

e What will be the impacts of CBDC on general
economic activities, macroeconomic
indicators, the financial system (especially the
banking system), international monetary and
financial relations, central banking, monetary
policy, and financial stability?

CBDC is expected to function as a balance mechanism
in a monetary system where private currencies begin
to be traded through crypto assets and stablecoins. On
the other hand, the introduction of CBDC will have
significant impacts on financial intermediation. First of
all, the process has the potential to directly affect
money supply, money demand and bank deposits. In
this context, the aim of the study was determined to
examine the motivations of central banks to issue
digital money, the design of CBDC, its potential effects
on monetary policy and the stability of the financial
system in the light of existing literature and practices.

ORIGINALITY/VALUE. Studies addressing the
motivations for the issuance of central bank digital
currencies, their designs, and their effects on monetary
policy and the stability of the financial system are not
sufficient. The fact that the subject is still new, the lack
of application examples and the lack of sufficient data
constitute an obstacle for studies on this subject. This
study is expected to contribute to the literature by
addressing the issue from an integrative perspective.
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LITERATURE REVIEW. There is a growing
literature on the subject. In the current literature,
which predominantly features conceptual and
theoretical content (especially how to design), the
examination of the effects of digital currencies
(especially CBDC) on the system has begun to come
to the fore. As examples of implementation increase
and observations in the field multiply, sufficient space
will open up for quantitative research containing
suggestions for policy makers.

The results of some studies on the subject are as
follows. Bordon and Levin (2017) emphasized in their
study that CBDC can serve as a costless medium of
exchange, safe store of value and a stable unit of
account. Al and Akyazi (2019) concluded that CBDC
can be used as a monetary policy tool if it has interest
and can increase the effectiveness of monetary policy,
but it may negatively affect financial stability due to
the uncertainties it will create. Kuclikkirali and Afsar
(2022) evaluated in their study that the optimum
Digital Turkish Lira, which the financial sector
contributed to the design of it, would positively affect
the efficiency and security of the financial system. The
study by Andolfatto (2020) revealed that the
introduction of CBDC does not have a detrimental
effect on bank lending activity and may even serve to
encourage it in some cases. They also concluded that
a properly designed CBDC is unlikely to threaten
financial stability. Pichler, Summer and Weber (2020)
created a scenario for the Eurosystem in which CBDC
is assumed to replace banknotes used only by
households. In this study, they concluded that the
balance sheets of commercial banks and the central
bank will be almost not affected, and their impact on
banks' financial intermediation and therefore on the
macroeconomy will be small. Kumhof and Noone
(2021) found that the introduction of CBDC may not
lead to a decrease in bank financing and a contraction
in loans to the private sector. In the study conducted
by Mishchenko and Naumenkova (2021), it was
determined that the use of CBDC will contribute to a
significant transformation in monetary, fiscal and
macroprudential policy mechanisms and will intensify
the monetary transmission mechanism channels. In
the study conducted by Mishchenko and Naumenkova
(2021), it was determined that the use of CBDC will
contribute to a significant transformation in monetary,
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fiscal and macroprudential policy mechanisms and will
intensify the monetary transmission mechanism
channels. It has been stated that CBDC will create a
much higher level of stability in terms of the national
currency, ensuring the transparency of transactions
and the reliability of money, as the central bank will be
the guarantor of monetary security. Barrdear and
Kumhof (2022) found that the implementation of
CBDC would stimulate economic activity and increase
bank lending. Chen and Siklos (2022) emphasized
that CBDC is not expected to lead to higher inflation,
but may pose a risk to financial stability. In the model
developed by Keister and Monnet (2022), it was
concluded that a well-designed CBDC could reduce
financial fragility rather than increase it.

In the existing literature, there is a need to detail the
effects of CBDC, especially on monetary policies,
monetary transmission and financial stability. In this
regard, the benefits and drawbacks of introducing
digital central bank currency have recently begun to
be analyzed. This study is expected to contribute to
the literature by addressing the issue in terms of
monetary policies and financial stability.

METHODOLOGY. Due to the scarcity and very
recent nature of applications related to the subject, it
can be said that empirical studies on the effects of
CBDC mostly focus potential effects under theoretical
frameworks and different scenarios. Moreover, the
absence of a platform where experiences of countries
that have issued CBDC (areas where they are
successful  or  unsuccessful, aspects needing
improvement, etc.) are shared, limits the flow of
information to central banks of countries that are still
in the research or design stage or have moved to pilot
implementation. In this context, assessments were
made based on the relevant literature and examples of
applications within the framework of qualitative
research method in the study.

FINDINGS. Although the topic is on the agenda of
almost all central banks, it is observed that the
countries that are predominantly in the design, pilot,
and implementation stages are developing countries.
While some developed and developing countries have
moved to the design phase, leading developed
countries (USA, UK, Canada, Switzerland, Eurozone)
are still in the research or pilot stage. In the near
future, it seems difficult to have a single standard mo-



An Assessment of the Potential Effects of Central Bank Digital Currency on Monetary Policies and 95

JEL Classification: E42, E52,
E58

Financial Stability

del regarding the design of CBDC, which is expected
to replace current fiat currencies in the short term.
Taking into account such design differences and
especially the potential impacts on monetary policy
and financial stability, many countries are acting
cautiously regarding the issuance of CBDC and
continuing the research process.

RESULTS AND CONCLUSIONS. CBDC has the
potential to transform all aspects of the monetary and
financial system. If transitions to CBDC occur on a
large scale and rapidly, banks may experience distress
due to rapid withdrawals of deposits. Compatibility
between the technological features of CBDCs and
digital networks is vital for the stability of the monetary
system. In this context, central banks and regulatory
authorities should develop long-term and consistent
policies regarding the structure and design of financial
intermediation. It is evaluated that CBDC can
strengthen the monetary transmission mechanism as
well as ensuring that monetary policy is carried out
more effectively and transparently. On the other hand,
as payments become faster and/or cheaper with
CBDC, there will be an increase in efficiency in
transactions. The extent to which CBDCs will affect
the balance sheets of central banks is emerging as an
important question that needs to be answered. It
seems difficult to speak of clear relationships regarding
the effects on the central bank balance sheet. One of
the most important negative effects that CBDCs may
have on financial stability is the risk of
"disintermediation". Generally, it is considered that
CBDCs could reduce (or even in the long term
eliminate) bank deposits and bank intermediation
activities. The transition from bank deposits to CBDC
will have significant effects on banks' credit activities;
this will affect the stability of the financial system. If the
disintermediation process accelerates with CBDC, the
increase in funding costs in at least the short and
medium term could lead to tighter financial conditions;
this situation could suppress efficiency, reducing
investments and production. If CBDC does not yield
interest, the transition from traditional financial
instruments (and deposits) to CBDC will be relatively
weak.

Keywords: Central Bank Digital Currency (CBDC),
CBDC Designs, Monetary Policy, Financial Stability
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ABSTRACT

RESEARCH PROBLEM. This study extensively examines
the causal relationships between electronic waste recycling
rates and economic growth in selected European countries.
Focusing on the critical issue of electronic waste management
and environmental sustainability, this research seeks to
investigate the questions surrounding how electronic waste
recycling can impact economic growth

RESEARCH QUESTIONS. [s there a causal relationship
between electronic waste recycling rates and economic growth
in the chosen European countries? Do cross-sectional
dependencies exist among the panel of countries? Are there
heterogeneities in the slope coefficients of the model? What
are the implications of the findings for environmental
sustainability and economic growth?

ORIGINALITY/VALUE. This study contributes to the
literature by examining the causal relationship between
electronic waste recycling rates and economic growth in a pa-
nel of European countries. It also explores the presence of
cross-sectional dependencies and heterogeneity in slope
coefficients, providing insights into the nuanced dynamics of
this relationship

LITERATURE REVIEW. The Environmental Kuznets
Curve Hypothesis (EKC) is a widely used theoretical
framework for exploring the relationship between economic
development parameters and environmental degradation
parameters. It posits that, initially, economic growth
exacerbates environmental degradation, but as income levels
rise, environmental quality improves. Asumadu and Vladimir
(2019) demonstrated the prevalence of this hypothesis in their
study, analyzing 2341 EKC-related publications from 1993 to
2018. The EKC is an extension of Kuznets' (1955) inverted U-
shaped curve, which described the relationship between
economic growth and income inequality. Grossman and
Krueger (1991) adapted this model to the environment,
leading to the development of the EKC, which suggests that
environmental degradation initially worsens but later improves
as income surpasses a turning point. Recent studies have
incorporated additional factors and variables, recognizing that
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income alone does not fully explain environmental
degradation. While most EKC studies focus on pollutants like
sulfur dioxide, others examine more general environmental
indicators and include factors like trade openness,
technological development, and globalization. Additionally,
waste-related studies have investigated the waste-EKC
relationship, with some finding an inverted U-shaped pattern.
Notably, e-waste studies are relatively limited but reveal
important insights into the complex relationship between e-
waste and economic growth. Overall, these studies emphasize
the significance of considering contextual variations when
examining the intricate relationship between economic growth
and the environment, providing valuable insights for
policymakers aiming to achieve environmental sustainability
alongside economic development.

METHODOLOGY. To create a balanced panel data, data
from 10 European countries with accessible data were
selected as the sample. The study period spans from 2005 to
2019 and includes the following countries: Austria, Belgium,
Denmark, Finland, France, Germany, Netherlands, Norway,
Spain, and Sweden. The recycling rate of electronic waste
(RCY), expressed as a percentage of total waste, was used as
the indicator for electronic waste recycling, while the per
capita GDP (constant 2015 USD) served as the economic
development (Y) indicator. Both variables were subjected to
logarithmic transformation to simplify the interpretation
process and facilitate elasticity-based explanations. The
research aims to investigate the causality between electronic
waste recycling rates and economic growth in the selected
European countries. The research methodology involves the
application of four commonly used cross-sectional
dependency tests (LM, CD,y, CD, and LM,y4) to detect the
presence of cross-sectional dependencies. Additionally, Delta
tests developed by Pesaran and Yamagata (2008) are utilized
to determine the heterogeneity of slope parameters. Finally,
the study employs a causality test developed by Kénya (2006)
that considers both cross-sectional dependencies and
heterogeneity in slope parameters.

FINDINGS. The empirical findings reveal the presence of
cross-sectional dependency among the 10 countries in the pa-
nel. The results of the heterogeneity tests (Delta tests) indicate
strong evidence of heterogeneity in slope coefficients for both
equations. The bootstrap panel causality test by Kénya (2006)
suggests causality from RCY to Y in Belgium and from Y to
RCY in Belgium, the Netherlands, and Norway.

RESULTS AND CONCLUSIONS. Based on the findings,
it is concluded that electronic waste recycling rates have a



98

GELISIM-UWE 2023

7th International Conference on Economics and Finance Future Economic Order

positive impact on economic growth in Belgium, indicating a
positive relationship between environmental sustainability and
economic growth. Additionally, the detection of causality
between growth and electronic waste recycling rates in
Belgium, the Netherlands, and Norway underscores the
importance of environmental policies in influencing the
economy. These results can serve as a valuable reference
point in environmental policymaking and achieving
sustainable development goals, and further research and
analysis can enhance our understanding of the complex
relationship between environmental sustainability and
economic growth.

Keywords: Electronic Waste Recycling, Economic Growth,
Causality, Panel Data, Cross-Sectional Dependency,
Heterogeneity, Environmental Sustainability, European
Countries.
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ABSTRACT

RESEARCH PROBLEM. The article studies the problems
of preparing tax policy in the context of economic growth

RESEARCH QUESTIONS. What are the features of tax
policy in Azerbaijan and how does this policy affect
economic growth?

ORIGINALITY/VALUE. Tax incentives applied in
Azerbaijan were grouped in terms of channels of influence
on economic growth and analyzed.

LITERATURE REVIEW. There are different approaches
to studying the impact of tax policy on economic growth.
Different macroeconomic conditions and levels of
development dictate specific policies to support growth.

METHODOLOGY. Comparative analysis, systematic
approach and logical generalization.

FINDINGS. It has been revealed that there are gaps in
compliance with theoretical principles of regulation when
applying supportive tax incentives and insufficient use of
transparent mechanisms for analyzing and assessing the
results of tax incentives used to support economic growth.

RESULTS AND CONCLUSIONS. Recommendations
are enhancing tax administration and information base in
parallel with developing tax incentives in direction of
stimulating tradable sector.

Keywords: indirect and direct taxes, tax incentives,
monitoring, economic growth.

In the IS-LM model developed by John Hicks and Alvin Hansen based on Keynes' theory in the
40s of the 20th century, both taxes and government expenditures were considered as factors
affecting supply (Blanchard, 2017). Taxes applied to capital and income affect the production
decisions of entrepreneurs and the volume of aggregate supply, and indirect taxes affect the
prices of production factors and final consumer products, causing changes in aggregate demand.
Thus, taxes allow the economic system to move to a new equilibrium point.

But how should taxes be for this dynamic to bring economic growth? Should taxes on
consumption (VAT, excises, etc.) take precedence in providing government revenue, or income
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and profit taxes that affect supply? Which tax concessions are more efficient and effective in
terms of their impact on economic growth? What should be done to ensure the efficiency and
effectiveness of tax regulation?

Numerous studies can be found in the economic literature to answer the mentioned questions.
While there are similar responses in these studies, we can also see contrasting opinions. Even the
differences are often explained by the fact that the influence channels of tax policy on economic
growth have a different nature in different countries.

In this context, the analysis of the impact of the tax policy on economic growth in Azerbaijan,
which differs from other countries due to the structure of the economy, institutional factors, rich
oil and gas resources, tax legislation and administration, is distinguished by its special relevance.

The purpose of this article is to prepare recommendations for the improvement of tax regulation
based on the analysis of tax policy measures affecting the factors of economic growth in
Azerbaijan, as well as the fiscal consequences of this policy.

Literature review

Arnold and co-authors (2011) in their study based on data from 21 OECD (Organization for
Economic Co-operation and Development) countries prove that the tax revenue of the budget
has a statistically significant negative effect on GDP per capita (Gross Domestic Product) in the
long run. At the same time, according to their empirical calculations, the transition from direct
taxes to indirect taxes has a positive effect on GDP per capita.

Baiardi and colleagues (2017) reviewed the results of this study and found that in the long run,
the effect of taxes on economic growth remains negative, but the relationship between a decrease
of weight of direct taxes and increase of weight of indirect taxes in the tax revenues and
economic growth is not confirmed for either the long or short run. One of the other interesting
results of this study is the determination of the negative impact of the transition from personal
income taxes to property taxes on economic growth in the short term. The reason why the
impact of taxes and its individual types on economic growth differs in short and long-term
periods still remains as an actual research direction (Baiardi et al., 2017).

Another study (Acosta-Ormaechea and Yoo, 2012) included high-, middle-, and low-income
countries in the sample and examined the impact of tax types on economic growth in these
countries both overall and by income group. The overall results of the study were as followings:

- income tax and social security payments have a more negative impact on economic growth
than profit tax;

- transition from income tax to property tax has a positive effect on economic growth;

- a decrease in income taxes (income, profit and social security payments) against the
background of an increase in indirect taxes (VAT) has a stronger positive effect on
economic growth.

Barro and Wheaton (2019) investigated how the applied tax policy affects the choice of
organizational-legal form of enterprises and found that reductions in income tax and dividend
taxes have a significant positive effect on the number of enterprises that prefer the corporate
management style and on business productivity.

Chetty and co-authors (2007) studied the effect of awareness of the price impact of taxes on
consumer behavior and found that consumers do not make much effort to optimize the price
distortions caused by taxes. Behavioral corrections begin only when this effect is significant and
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buyers are aware of this effect. The mentioned results are important in the preparation of
regulatory measures through indirect taxes.

In another study, the implementation of tax reforms in the countries of the European Union was
approached from the perspective of the influence of the political situation, and it was determined
that governments tend to carry out tax reforms in better periods of the economy, not in periods
of crisis, and to direct the reforms to narrow goals instead of general goals (for example, general
economic growth, etc.). they are One of the important results of this study is that tax reforms are
usually initiated by political factors rather than macroeconomic variables (Castanheira, et al,
2012).

Description of tax reforms carried out in Azerbaijan

Tax policy supporting economic growth can be approached from several aspects. In both
exogenous and endogenous growth theories, capital (physical and human) and labor are
considered as the main factors, and the growth of their total productivity (total factor
productivity) is determined by the level of technological development and innovation. Tax policy
is considered to be a regulatory tool that has a wider scope in supporting economic growth by
influencing all three growth factors directly or indirectly.

In the Tax Code of the Republic of Azerbaijan, one can see a large number of tax incentives for
supporting physical and human capital.

The following are examples of transactions that support capital growth in the economy and are
exempt from VAT (Tax Code, Article 164):

- exemption of the amounts paid to the budget for privatization;

- exemption of transactions on financial securities;

- exemption of the import of equipment and facilities related to the activities of industrial and
technology parks, as well as residents of these parks (for a period of 10 years);

- VAT is not applied to the sale of founders' shares or shares in enterprises;

- exemption during the import of fixed assets under a leasing contract;

- exemption of VAT (within 7 years) during the purchase of technical and technological
equipment for that activity from foreign countries by entrepreneurs who have received an
investment promotion document;

- exemption of the import and sale of factors necessary for the development of the
agricultural sector (seeds, seedlings, breeding animals, fertilizers, some equipment and
machines, etc.);

- exemption from VAT of leasing of agricultural machinery, production, import and sale of
their spare parts;
- exemption of the value of the technical and technological equipment and facilities imported
by the SME (small and medium business) cluster company to ensure production activity;
- exemption of the import of fixed assets included in the lists approved by state authorities;
These benefits allow entrepreneurs to save financial resources for capital investments (up to 18%

tax rate). In the Tax Code of Azerbaijan, serious tax concessions are provided for direct taxes that
support capital and collection:

1. The part of the profit of industrial and technology parks directed to the construction and
maintenance of infrastructure is exempted from profit tax. This strengthens the motivation of the
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operators to develop the infrastructure of the industrial and technology parks and prepares the
ground for the creation of more favorable conditions for the residents of the parks.

2. Non-taxation of the income and profit, property and land value obtained from this activity by
the residents of industrial and technology parks for 10 years, by ensuring that more financial
resources remain at the disposal of residents operating in these parks, both to increase the
profitability of the activity and to provide more financial resources at the disposal of
entrepreneurs. allows to stay and reduce the need for additional financial resources.

3. Non-deduction of profit tax from agricultural sector enterprises.

Exemption of paid educational services from VAT (Tax Code, 164.1.13), tax exemption on the
profits of educational institutions (Tax Code, 106.1.7) and scholarships given to persons
receiving higher education (Tax Code, 102.1.14.6) have the functions of stimulating education
for the training of qualified personnel.

The mentioned supporting tax concessions are results of the tax policy conducted in Azerbaijan
during the last 3-4 years. Evaluating the impact of those concessions on economic growth in
Azerbaijan, especially on the development of the non-oil sector, requires the existence of a
necessary information base. At the moment, statistics on concessions cannot be found in the
public databases of the relevant state bodies of Azerbaijan (State Statistics Committee, Ministry of
Economy and the State Tax Agency, Small and Medium Business Development Agency, Free
Economic Zones Development Agency, etc.).

In our opinion, it is necessary to create an information base on the mentioned tax reforms:
e the number of taxpayers using the tax concessions (by year);
e tax amounts not paid to the budget in the form of concessions (by years);
o the dynamics of the financial results of the activity of payers who use the concessions;

e the dynamics of investments and the volume of capital of payers who use the
concessions;

o the dynamics of the labor resources of the payers who use the concessions;

e dynamics and geography of import and export operations of payers who use the
concessions

The availability of accurate and reliable data on the mentioned indicators would allow for
econometric and econometric evaluations on the time frames (long or short periods) of the real
results of tax incentives and the impact on economic growth. The unavailability of such
information leads to an increase in limitations in assessing the impact of the tax policy on
economic growth in our country and may result in a violation of the "feedback" mechanism in the
regulation. In the circumstances where the detailed information we have mentioned is not
available, the analysis of the results of the tax policy conducted in the country can be carried out
on the basis of general indicators.

Graph 1 shows the dynamics of budget revenues, budget tax revenues and GDP (in current
prices). Over the past 23 years, nominal GDP has increased by 28 times, budget revenues by 43
times, and tax revenues by 38 times, which can be considered as a great achievement. However,
the formation of this growth mainly due to the increase in oil production and oil prices in the
country's oil and gas sector suggests that the role of tax policy in the mentioned growth is not so
great:
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Chart 1. Budget revenues, tax revenues and nominal GDP (mln AZN)
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Another picture visible from graph No. 1 may suggest that Wagner's law (as economic growth
increases, budget revenues increase and this, in turn, allows budget expenditures to increase) is
justified in Azerbaijan. However, econometric models should be used to prove this opinion with
more convincing arguments.

In order to take into consideration the effects of inflation and other factors in the mentioned
growth rates (as used in many research models), let's look at the dynamics of the share of relative
drivers - budget and tax revenues in GDP (Chart 2).

Chart 2. Share of total budget revenue and tax revenue in GDP (%)
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The fact that the highest levels of the share of budget revenues in GDP coincided with 2013-
2015 and 2020, the most acute period of the pandemic, gives grounds for putting forward a
number of considerations. In 2013, one of the highest levels of transfers from SOFAZ to the state
budget was recorded - 11.5 billion AZN. It is this indicator that made the share of budget
revenues in GDP reach 33.5% in that year. In 2014-2017, the decrease in transfers from SOFAZ
(9.3 billion AZN in 2014, 6.5 billion AZN in 2017) was accompanied by a decrease in budget
revenues. The next peak of the share of budget revenues in GDP (34%) coincides with the year
of the pandemic - 2020, and this increase is again connected with the record transfer from
SOFAZ - 12.2 billion AZN. If we consider that the share of oil sector enterprises in the tax
revenues of the budget is quite large, then we can say that the share of the oil factor in the budget
revenues of Azerbaijan is still decisive.

Chart No. 3 shows the dynamics of the share of the non-oil sector in GDP in Azerbaijan. As can
be seen, the dominance of the non-oil sector coincides with the periods before the oil boom
(2000-2005) and the periods when oil prices fell sharply (until 2004, 2015 and 2020).

Chart 3. Share of non-oil GDP in GDP (%)
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The data shows that the growth dynamics of the non-oil sector in Azerbaijan has not yet reached
the desired level.



Analysis of the tax policy impact on economic growth in Azerbaijan 105

Chart4. Dynamics of taxes and customs duties (mln AZN)
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As can be seen from the graph, the tax revenues of the budget have shown a growth trend in the
last 23 years with some exceptions (the crisis years of 2009 and 2020). In 2022, a sharp increase
in tax revenues was observed compared to 2021. This growth was manifested both in the volume
of direct taxes (2.2 times) and indirect taxes. In the noted increase, the influence of the rapid
inflationary processes that occurred during the post-pandemic period is not small. The strong
inflationary waves occurring in the world have had a serious impact on the amount of taxes and
duties levied on imports by affecting the value of foreign goods. This inflationary process directly
affects the increase of taxes. At the same time, a slight increase in oil prices in 2022 also had its
effect. On the other hand, the increase in Azerbaijan's natural gas export also played a certain
role in the increase of direct taxes. Further improvement of tax administration and reduction of
tax evasion also affect the growth of tax revenues.

Conclusion and Recommendations

The conducted research shows that the regulatory goals of the tax policy conducted in the
country have not yet been achieved at the required level, and the superior position of the non-oil
sector in the country's economic growth and provision of budget revenues has not been ensured.
At the same time, most of the increased budget expenses are covered by the SOFAZ transfers for
more than 15 years, while the share of tax revenues in the budget exceeded 60% only in 2022.
We can attribute the following causes to such a situation related to tax policy:

e existence of gaps in compliance with the theoretical principles of the regulation during the
application of supporting tax benefits;

o insufficient use of transparent mechanisms for analyzing and evaluating the results of tax
incentives applied to support economic growth.
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Azerbaijan's budget revenues are more sensitive to inflows from the oil sector than from the non-
oil sector. Therefore, it is proposed to give more space to tax incentives that can create incentives
for the development of the non-oil sector, and to create a digital database that reflects the
indicators of the application and results of incentives.

Changes made in the Tax Code of Azerbaijan in recent years provide stronger incentives for the
development of the country's non-oil sector than in previous years. But the issue of the adequacy
of these incentives to take into account the real interests of entrepreneurs and to direct them to
the production of tradable (importable and exportable) goods is not clear.

There is a need to organize monitoring of the use of the mentioned incentives and to create an
appropriate information base in this field. The information base to be prepared will play an
important role in solving issues such as reducing the asymmetry (between entrepreneurs and
state bodies) in regulatory decision-making, strengthening coordination in regulation, evaluating
the efficiency and effectiveness of the adopted decisions.

Tax incentives may lose their importance and impact when opportunities for tax avoidance are
easy. Therefore, it is recommended that supporting measures in tax policy be carried out in
parallel with the process of strengthening tax administration and limiting tax evasion as much as
possible.
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ABSTRACT

RESEARCH PROBLEM: The historical, political, and
economic importance of the Zangezur Corridor for
the Turkic states is analyzed in the context of the
potential opening of new trade routes, international
politics, and the strengthening of the trade influence
of this corridor.

RESEARCH QUESTIONS:

1. What were the political and strategic motivations behind
the policy of distancing the Turkic states from each other during
the USSR?

2. How will the reopening of the Zangezur Corridor, which
was given to Armenia during the USSR period to prevent bilateral
relations between Azerbaijan and Tturkiye, affect the geopolitical
situation in the region?

3. What are the consequences of the closure of transport
links between Azerbaijan and Nakhchivan during the USSR
period in the past and present?

4. What are the regional and global negative consequences
of the closure of the Zangezur Corridor? How will the opening of
this corridor, which provides the shortest and least cost-effective
land transport between China, Central Asia, Turkiye, and
Europe, affect the regional economy?

ORIGINALITY/VALUE: This study deals with a historically
essential but insufficiently analyzed geopolitical issue.
Within the scope of the study, it analyses the policies of
isolating the Turkic states during the USSR period and the
effects of these policies on the communication and transport
routes in the South Caucasus region and makes a
comprehensive assessment. In addition, the study explores
the current implications of the opening of the Zangezur
Corridor, especially its importance for land transport
between China, Central Asia, Turkiye, and Europe. The
study provides new perspectives on the historical and
contemporary implications of the above events. It offers
valuable views to researchers, policymakers, and interested
parties in the region's geopolitics.
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LITERATURE REVIEW: This study reviewed historical,
social, political, and economic scientific studies. In parallel,
the declaration signed between Azerbaijan and Armenia,
which ended the Second Karabakh War with the mediation
of the Russian Federation, was examined. In addition, the
wishes based on the joint will on the Zangezur Corridor in
the 2040 Vision Document of the Turkic World, which is
the road map of the Organisation of Turkic States, and the
Samarkand Declaration of the Organisation of Turkic States
were taken into consideration.

METHODOLOGY: This study examines the importance of
the Zangezur Corridor from historical, political, and
economic perspectives and the effects of the alienation
policies of the Turkic states during the USSR period. The
basic methodology of the research began with a
comprehensive review of the existing literature. Historical
documents, academic articles, books, and other written
sources were analyzed at this stage. In addition, qualitative
and quantitative data were also used to understand better
the USSR-era policies and the impact of the Zangezur
Corridor today. This multi-methodological approach
combines historical and contemporary data to provide a
deeper assessment of the significance of the Zangezur
Corridor and the effects of USSR-era policies. This
approach has enabled the study to provide a detailed
evaluation.

FINDINGS. The following findings were identified in this
study:

1. The USSR’s policies of alienating the Turkic states from
each other aimed to weaken the relations between Tirkiye,
Azerbaijan, and other Turkic states. In particular, the Zangezur
Corridor's closure harmed the Turkic states' communication and
transport.

2. During the USSR period, the establishment of Armenia on
the territory of Azerbaijan and the transfer of strategic regions to
Armenia were part of the policy aimed at cutting the land trans-
port between Turkiye and Azerbaijan. This initiative made it
difficult for the Turkic states to connect.

3. The interruption of land transport between Azerbaijan and
Nakhchivan resulted from Armenia’s occupation of part of
Azerbaijan's territory during the USSR period. This situation has
limited Azerbaijan’s access to Nakhchivan and forced the country
to reach Nakhchivan via a third country (Iran).

4. The opening of the Zangezur Corridor will make it
possible to restore the shortest and most economical land trans-
port between China, Central Asia, Ttrkiye, and Europe. This will
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have a significant impact by increasing the economic and trade
potential of the region. It will also create a new geostrategic
situation in the region.

RESULTS AND CONCLUSIONS. The results obtained
in this study:

1. The 44-day second Karabakh war, which ended with
Azerbaijan's victory, created a new geopolitical situation in the
South Caucasus. Having liberated its territories under Armenian
occupation, Azerbaijan has fully established its sovereignty and
has become a key country in the region regarding energy and
transport lines.

2. The Zangezur Corridor will significantly affect Azerbaijan,
Turkive, and the region. While the synergy that the opening of
this corridor will create will positively impact the trade between
countries on the one hand, on the other hand, it will create a
multiplier effect on business in the region.

3. The traces of the policies distancing the Turkic states from
each other during the USSR period will be erased with the
opening of the Zangezur Corridor. This corridor will also
contribute to developing socio-economic and political relations
between the region's countries. The beginning of the Zangezur
Corridor will create a new opportunity for the region's stability.

4. The Zangezur Corridor will provide a direct land link
between Azerbaijan and the Nakhchivan Autonomous Republic,
as well as a land link between Turkiye and the Turkic states.

5. The opening of the Zangezur Corridor will make it
possible to restore the shortest and most economical land
transportation between China, Central Asia, Turkiye, and
Europe. This will increase the economic and trade potential of
the region and create a new logistics area on the Eurasian
continent. It will also contribute to creating a new geostrategic
balance at the regional and global levels.

Keywords: Azerbaijan, Zangezur, Middle Corridor, Turkic
World, Karabakh, Eurasia.
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OZET

ARASTIRMA PROBLEMi: Zengezur Koridorunun
Turk devletleri icin tarihsel, siyasi ve ekonomik agi-
dan 6nemi; 6zellikle yeni ticaret yollarinin agilma po-
tansiyeli, uluslararasi siyaset ve bu koridorun ticareti
etkisini gliglendirme baglaminda incelenmektedir.

ARASTIRMA SORULARI:

1. SSCB déneminde Tirk devletlerini birbirinden uzaklas-
tirma politikalarinin arkasinda yer alan siyasi ve stratejik motivas-
yonlar nelerdi?

2. SSCB doneminde Azerbaycan ile Turkiye arasindaki ikili
iligkilerin engellenmesi amaciyla Ermenistan’a verilen Zengezur
Koridorunun yeniden acgilmasi bolgenin jeopolitik durumu nasil
etkileyecektir?

3. SSCB doéneminde Azerbaycan ile Nahcivan arasindaki
ulagim hatlarinin kapanmasi gecmiste ve gliniimiizde dogurdugu
sonugclar nelerdir?

4. Zengezur Koridorunun kapatilmasindan dolay: ortaya ¢i-
kan bolgesel ve kiresel olumsuzluklar nelerdir? Cin, Orta Asya,
Turkive ve Avrupa arasindaki en kisa ve en az maliyet- etkin kara
ulagimini saglayan bu koridorun agilmasi bolgesel ekonomiyi
nasil etkileyecektir?

ORJINALIK/DEGER: Bu calisma, tarihsel acidan énemli olan
ancak yeterince incelenmemis jeopolitik nitelikli bir konuyu
ele almaktadir. Calisma kapsaminda, SSCB déneminde
Turk devletlerini izole etme politikalarin1 ve bu politikalarin
Gliney Kafkasya bolgesindeki iletisim ve ulasim yollarina
etkilerini incelemekte ve kapsamli bir degerlendirme yap-
maktadir. Ayrica, bu calisma Zengezur Koridorunun agilma-
sinin glinimuizdeki etkilerini, 6zellikle Cin, Orta Asya, Tur-
kiye ve Avrupa arasindaki kara ulagimi agisindan ne kadar
o6nemli oldugunu aragtirmaktadir. Calisma yukarida acikla-
nan olaylarin tarihsel ve glincel etkileri konusunda yeni ba-
kis acilar sunmakta ve bolgenin jeopolitigi ile ilgilenen aras-
tirmacilara, politika yapicilara ve ilgili taraflara degerli pers-
pektifler sunmaktadir.
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LITERATUR INCELENMESI: Bu calismada konu ile ilgili ta-
rihsel, sosyal, siyasal ve iktisadi cercevede yapilan bilimsel
calismalar taranmustir. Ayrica Rusya Federasyonu arabulu-
culuguyla Ikinci Karabag Savasini sonlandiran Azerbaycan
ile Ermenistan arasinda imzalanan deklarasyon incelenmis-
tir. Bununla birlikte Ttirk Devletleri Tegkilatinin yol haritasi
olan Turk Diinyasi 2040 Vizyon Belgesinde ve Tiirk Devlet-
leri Teskilatinin Semerkant Bildirisinde Zengezur Koridoru
ile ilgili yer alan ortak iradeye dayanan temenniler dikkate
alinmustir.

METODOLOJI: Bu calisma, tarihsel, sivasi ve ekonomik aci-
lardan Zengezur Koridorunun 6énemini ve SSCB dénemin-
deki Turk devletlerinin yabancilastirima politikalarinin etki-
lerini incelemek amaciyla yapilan bir ¢calismadir. Arastirma-
nin temel metodolojisi, mevcut literattiriin kapsaml bir der-
lemesiyle baglamistir. Bu asamada, tarihi belgeler, akade-
mik makaleler, kitaplar ve diger yazili kaynaklar taranmistir.
Ayrica, SSCB donemi politikalarinin ve Zengezur Koridoru-
nun ginimiizdeki etkilerinin daha iyi anlasilmasi icin nitel
ve nicel veriler de kullanilmigtir. Bu ¢oklu metodoloji yakla-
simi, tarihsel ve glincel verileri bir araya getirerek Zengezur
Koridorunun énemini ve SSCB dénemi politikalarinin etki-
lerini daha derinlemesine deg@erlendirmeyi amaclamaktadir.
Bu yaklagim, calismanin ayrintili bir degerlendirme sunma-
sint saglamustir.

BULGULAR: Bu ¢alismada asagidaki bulgular tespit edilmistir:

1. SSCB'nin Tirk devletlerini birbirine yabancilastirma poli-
tikalar1, Turkiye ile Azerbaycan ve diger Turk Devletleri arasindaki
iliskileri zayiflatma amacini tasimaktaydi. Ozellikle Zengezur Kori-
dorunun kapatimasi, Tirk devletlerinin iletisim ve ulasimini
olumsuz etkilemistir.

2. SSCB doneminde Ermenistan'in Azerbaycan topraklarin-
da kurulmasi ve stratejik bolgelerin Ermenistan'a devredilmesi,
Turkiye ile Azerbaycan arasindaki kara ulasimini kesmeye yonelik
politikanin bir parcasiydi. Bu girisim Tuirk devletlerinin birbirleriy-
le olan baglantisini zorlagtirmigtir.

3. Azerbaycan ile Nahciwvan arasindaki kara ulagiminin ke-
silmesi, SSCB déneminde Ermenistan'in Azerbaycan topraklari-
nin bir kismini isgal etmesi sonucunda gerceklesmistir. Bu durum,
glinimuizde Azerbaycan'in Nahgivan'a ulasimint kisitlamis ve l-
keyi tictincii bir tilke (Iran) tizerinden ulasmaya mecbur birakmis-
tir.

4. Zangezur Koridoru'nun agilmasi, Cin, Orta Asya, Turkiye
ve Avrupa arasindaki en kisa ve ekonomik kara ulagiminin yeni-
den saglanmasini mimkiin kilacaktir. Bu, bélgenin ekonomik ve
ticaret potansiyelini artirarak 6nemli bir etki yaratacaktir. Ayni
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zamanda Bolgede yeni bir jeostratejik durum yaratacaktir.
SONUC: Bu ¢alismada elde edilen sonuclar:

1. 44 glin stren ikinci Karabag savasinin Azerbaycan’in zafe-
riyle sonuclanmasi Giliney Kafkasya’da yeni bir jeopolitik durum
yaratmistir. Ermeni isgali altindaki topraklarini kurtaran Azerbay-
can hem egemenligini tamamen tesis etmis hem de enerji ve ula-
sim hatlan itibaryla bolgenin kilit tilkesi haline gelmistir.

2. Zengezur Koridoru, sadece Azerbaycan ve Turkiye icin
degil, tim bolge icin 6nemli sonuglar doguracaktir. Bu koridorun
acilmasinin olusturaca@i sinerji bir taraftan tlkeler arasi ticareti
olumlu yonde etkilerken, diger taraftan bolgede ticaret tizerinde
carpan etkisi yaratacaktir.

3. SSCB doéneminde Tirk devletlerini birbirinden uzaklag-
trma politikalarinin izleri Zengezur Koridorunun agilmasiyla sili-
necektir. Bu koridor ayni1 zamanda bolge tilkeleri arasinda sosyo-
ekonomik ve politik iligkilerin gelismesine de katki saglayacaktir.
Zengezur Koridorunun acilmasiyla bélgesinin istikran icin yeni bir
imkan dogacaktir.

4. Zengezur Koridoru, hem Azerbaycan ile Nahgivan Ozerk
Cumhuriyeti arasinda dogrudan karasal baglant1 saglayacak, hem
de Turkiye ile Turk devletleri arasinda karasal baglant1 saglaya-
caktir.

5. Zengezur Koridorunun acilmasi, Cin, Orta Asya, Tirkiye
ve Avrupa arasindaki en kisa ve ekonomik kara ulagiminin yeni-
den saglanmasini miimkin kilacaktir. Bu da hem boélgenin eko-
nomik ve ticaret potansiyelini artiracak hem de Avrasya kitasinda
yeni bir lojistik alan olusturacaktir. Ayni zamanda bolgesel ve
kiiresel dlizeyde yeni bir jeostratejik denge olusmasina katki sag-
layacaktir.

Keywords: Azerbaycan, Zengezur, Orta Koridor, Tiirk Dinyast,
Karabag, Avrasya.
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ABSTRACT

RESEARCH PROBLEM. Health tourism, which appears as a
new sector today, is actually a sector that exists but needs to be
disciplined. In this sector, the human and human health factor is
the focal point at the intersection of science and technology. The
main basis of this study is the idea of what the health and tourism
elements of the health tourism sector, which concerns human
health, will contribute to the country's economy together and
what kind of contribution the newly formed health tourism market
will make to the country's economy. Health tourism constitutes a
developing economic and non-economic sector that adds new
value.

RESEARCH QUESTIONS. The contribution of health tourism
to the economy was investigated within the framework of the
research question of the study: 'In which areas does health
tourism provide economic and non-economic benefits to the
country's economy?'

ORIGINALITY/VALUE. An attempt has been made to examine
health tourism as a sector with its economic and non-economic
benefits to the economy. The originality of this study is important
in terms of examining how health tourism adds new economic
and non-economic values, as it is a newly developing sector.

LITERATURE REVIEW. 'An Alternative Tourism in Turkey'
published in Aydin (2012); In the article titled 'Health Tourism',
what needs to be done for the development of health tourism is
explained. Kordeve (2016) explained the contribution of health
tourism to the economy in her article titled 'A General Overview
of Health Tourism and Turkey's Place in Health Tourism'. With
their article titled The Current Situation of Health Tourism in
Turkey and Its Contributions to the Country Economy', published
in 2019, Dogan and Aslan (2019) conducted a study to shed light
on initiatives that will move this situation forward by examining
the elements, opportunities and potential power of health tourism
in Turkey.
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In the article titled 'A Research on Health Tourism in Igdir
Province' published in Kiint and Siktas (2021), a field research
was conducted on the benefits of health tourism to Igdir province.
Ozer and Songur (2022) gave information about health tourism in
the article titled 'Turkey's Place and Economic Dimension in
World Health Tourism' published in 2022 and examined the
importance of Turkey's health tourism in world health tourism.

METHODOLOGY. In this study, the inductive method was
applied as a result of literature review. It was planned to evaluate
the data in an objective approach with the inductive method used
as the methodology of the study, with the help of the data
obtained from the literature review about the sector.

FINDINGS. Health tourism has many economic and non-
economic gains for the country's economy. These achievements
are as follows;

Health tourism is a field of the tourism industry. Health tourism is
an economic sector in which many people, institutions and even
countries can work together. Provides disposable funds for health.
A new health tourism market has emerged. It provides new
employment areas and determines the nature of employment. It
has high added value in economic terms. It has the effect of
closing the current account deficit and increasing foreign
purchasing power. It provides a strong country image in the
international arena and provides significant prestige between
countries, gives importance to technology and science, provides a
consecutive work cycle and provides cooperation with other
intermediary or auxiliary institutions and organizations. It is an
important promotion and advertising tool for health tourism and
both domestic and foreign tourism of countries, and it serves as
an ambassador for the promotion of culture not only in the field
of health but also as a tourist attraction. It provides intercultural
sociocultural interaction. Health tourism, which is carried out in
four seasons, expands the structure, size and trade volume of
tourism. It adds dynamism to the country's market and markets
and increases competition. It strengthens international and
national cultural communication and interaction and has helped
establish friendships. With health tourism, terms such as best ser-
vice, best doctor, best hospital have emerged in health services.
Focusing and specializing with health tourism is also an important
issue. The importance given to quality in health services has
increased. Health tourism is a new area for innovation and
entrepreneurship. It has contributed to the development of sectors
such as construction and food. It also contributed to the redesign
of cities and the solution of urbanization problems. A new



116

GELISIM-UWE 2023

7th International Conference on Economics and Finance Future Economic Order

JEL Classification:
11,111, 115

management strategy in the field of health tourism should be
created for the country, its strengths and weaknesses should be
determined, and threats and opportunities should be evaluated.
Health policies have contributed to the reorganization of the
country's health policies. Importance has been given to opening
health tourism units in health services and there is a need for
experts in this field. It is thought that health tourism will lead the
way in establishing healthy cities. It is also thought that the
construction of healthy areas, spaces, healthy buildings and cities
should be taken into consideration over time, and will constitute
the subjects of health tourism in terms of protecting natural
resources such as air, water and soil.

RESULTS AND CONCLUSIONS. Health tourism constitutes
an important economic resource for countries. In addition to the
economic contributions of health tourism to the country's
economy such as national income, foreign exchange source,
income source, investment source and development of
employment source, it has non-economic gains such as
interaction of cultures, image and quality. The health sector
should be considered as a whole, together with economic and
non-economic gains.

Keywords: Economy, Tourism, Health tourism
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diversify Azerbaijan's economy away from hydrocarbons, with a
focus on key sectors and policy recommendations including
foreign investment, SME integration into global value chains,
and addressing COVID-19 disruptions.

RESEARCH QUESTIONS. How can oil-dependent
countries like Azerbaijan effectively diversify their economies,
emphasizing sectors and policies, including foreign investment,

SME integration into global value chains, and addressing
COVID-19 impacts?

ORIGINALITY/VALUE. The originality and value of this
research stem from its targeted analysis of diversification
strategies for Azerbaijan, providing evidence-based policy
recommendations with a particular focus on foreign investment,
SME integration, and COVID-19's impact on economic
diversification.

LITERATURE REVIEW. The literature review provides an
overview of existing research on economic diversification in oil-
producing countries and identifies gaps that this study aims to
address.

METHODOLOGY. Desk research technique has been used
for this article

FINDINGS. The article reveals the importance of economic
diversification, SME integration, and supply chain adaptation for
Azerbaijan's growth and acknowledges strategic advantages for
businesses in a changing global landscape.

RESULTS AND CONCLUSIONS. prioritizing economic
diversification, supporting SME integration into global value
chains, and investing in supply chain resilience while capitalizing
on the strategic advantages of businesses in the evolving global
landscape.

Keywords: Diversification, small and medium enterprises,
strategic management, management, strategy, uncertainty
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1. Introduction

Azerbaijan's economy, like many other oil-producing nations, has historically been
heavily reliant on hydrocarbon exports. However, the global economic landscape and the
emergence of new challenges, such as the COVID-19 pandemic, have highlighted the urgent
need for economic diversification. This article delves into the importance of diversification,
identifies key sectors with potential, and outlines policy implications to accelerate the
diversification process in Azerbaijan.

Economic diversification is a critical concept and strategy that plays a pivotal role in the
sustainable growth and stability of a nation's economy. It refers to the process of shifting from a
heavy reliance on a single industry or sector to developing a broader range of economic
activities. The primary goal of economic diversification is to reduce vulnerability to external
shocks and create a more resilient and dynamic economy. This topic holds immense significance
for both developed and developing countries and has far-reaching impacts on various aspects of
society.

Reducing dependency on a single sector: Many countries have historically relied heavily
on a particular industry, such as oil extraction, agriculture, or manufacturing. While these sectors
may bring in significant revenue, they also expose the economy to fluctuations in global demand,
commodity prices, and other external factors. By diversifying the economy, countries can reduce
their dependence on one sector and create a more balanced and stable economic foundation.

Mitigating economic risks: A diversified economy is better equipped to withstand
economic shocks and downturns. If one sector faces a downturn, other industries can continue to
contribute to economic growth, acting as a buffer against potential crises. During times of global
economic instability, nations with diversified economies are more likely to weather the storm
compared to those heavily reliant on a single sector.

Stimulating innovation and entrepreneurship: Economic diversification often encourages
innovation and entrepreneurship. As countries explore new sectors and industries, they create
opportunities for the development of new technologies, products, and services. This, in turn,
fosters a culture of creativity and risk-taking, leading to further economic growth and job creation.

Enhancing employment opportunities: A diverse economy offers a broader range of
employment opportunities for the workforce. As new industries emerge, they require skilled
workers from different backgrounds, thereby reducing unemployment and underemployment
rates. Economic diversification can also help distribute economic benefits more evenly across
various regions within a country.

Boosting trade and foreign investment: Diversified economies tend to be more attractive
to foreign investors. Investors often seek stable and predictable business environments, and a
diversified economy signals lower risk compared to an economy heavily reliant on a single sector.
This can lead to increased foreign direct investment and expanded trade opportunities.

Ensuring long-term sustainability: Industries can experience cyclical downturns or limited
lifespans due to changing market trends, technological advancements, or environmental
concerns. By diversifying the economy, nations can ensure long-term sustainability, reducing the
risk of relying on finite resources or industries with a limited growth trajectory.

Improving infrastructure and human capital: Economic diversification necessitates the
development of a strong infrastructure and a skilled workforce. As countries diversify their
economies, they invest in sectors like education, research, and technology, which ultimately
contributes to the overall development of human capital and infrastructure.
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Reducing income inequality: In economies dominated by a single sector, income
distribution tends to be concentrated among a few individuals or companies. Economic
diversification can lead to a more equitable distribution of wealth and opportunities, reducing
income inequality and improving the overall standard of living for the population.

The significance of economic diversification: Economic diversification is the process of
reducing reliance on a single sector and expanding economic activities across various industries.
Diversification aims to create a more resilient and sustainable economy, capable of withstanding
external shocks and fostering long-term growth. For Azerbaijan, a country endowed with
abundant natural resources and human capital, economic diversification presents an opportunity
to unlock untapped potential.

2. Diversification Efforts in the Azerbaijani Economy

The Azerbaijani economy has experienced significant growth in recent years. However,
the negative impacts of the COVID-19 pandemic and the decline in global oil prices, which serve
as a major source of foreign income for the country, necessitate the adoption of entirely new
strategies and mechanisms to diversify the country's economic structure. The primary goal is to
reduce the country's reliance on oil revenues and promote the development of its non-oil sectors.
In late 2016, following a double devaluation of the national currency, the government initiated
measures to diversify the economy. They identified 11 key areas for comprehensive economic
development and established strategic roadmaps for these sectors, optimizing the utilization of
available resources within the country. On December 6, 2016, a document titled "Strategic
Roadmaps for the National Economy and Key Economic Sectors" was officially adopted and
approved.

It's worth noting that Azerbaijan possesses ample natural and economic resources that
can be harnessed to diversify the national economy. Expanding activities related to oil and gas
processing can significantly boost the production of non-oil goods. Competitive industries like
chemistry, petrochemistry, metallurgy, textiles, food production, and the agro-industrial complex
have traditionally played a significant role. Consequently, Azerbaijan is establishing a modern
and high-tech production infrastructure to foster the development of these industries. This
includes the creation of technoparks, industrial parks, high-tech parks, industrial districts, agro-
industrial parks, and the establishment of the first free economic zone. The government is making
substantial investments in enhancing the material and technical foundation and infrastructure
capacity of non-oil sectors within the country's economy. As an example, in Sumgait, over 23
companies have registered in the chemical industrial park, collectively investing $3.2 billion in the
establishment and growth of competitive industrial enterprises involved in various stages of the
production cycle. These enterprises produce competitive and export-oriented products such as
polypropylene, linear polyethylene, nitrogen fertilizers, various plastic products,
electromechanical equipment, electrical cables, solar panels, glass, electronic products, and more.
The production and export potential of these sectors continue to grow annually. In summary,
Azerbaijan is actively laying the groundwork for an innovative shift in the country's economic
development by fostering the growth of competitive industrial enterprises in non-oil sectors.

3. Challenges and Opportunities for Economic Diversification

Drawing upon data from international economic organizations, this study identifies several
sectors that hold promise for supporting economic diversification in Azerbaijan. These include
agriculture, tourism, information technology, renewable energy, and manufacturing industries.
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Each sector is assessed based on its growth potential, competitiveness, and alignment with the
country's resources and capabilities.

Challenges and constraints: Despite the potential for diversification, Azerbaijan faces
various challenges and constraints that impede progress. Limited infrastructure, inadequate
access to finance, and bureaucracy are among the barriers hindering the growth of non-oil
sectors. Addressing these challenges is vital to fostering an enabling environment for
diversification.

Policy recommendations: To facilitate economic diversification, policymakers must
implement targeted reforms and policies. The article emphasizes the significance of foreign
investment in supporting SMEs' integration into GVCs. By leveraging global supply chains,
Azerbaijan can enhance the competitiveness of its industries and gain access to larger markets.

The Impact of the COVID-19 pandemic: The COVID-19 pandemic exposed
vulnerabilities in global supply chains and disrupted economies worldwide. The article discusses
how the pandemic necessitates prompt action to minimize the fallout in Azerbaijan. Ensuring
resilience in supply chains and promoting a dynamic business environment becomes imperative
in the post-pandemic era.

Unlocking Azerbaijan's potential: Azerbaijan possesses a wealth of resources, including a young
and educated workforce, favorable geographical location, and diverse landscapes. By diversifying
its economy, the country can harness these assets to create sustainable growth and prosperity for
its citizens.

4. Conclusion

Economic diversification stands as a pivotal and critical step for Azerbaijan's future
growth, prosperity, and overall resilience. The pressing need to reduce the country's heavy
reliance on oil exports and the dynamic shifts in the global economic landscape underscore the
urgency to embrace diversification. By identifying potential sectors with promising growth
prospects and adopting evidence-based policy recommendations, Azerbaijan can confidently
accelerate its economic diversification journey, paving the way towards a more sustainable and
robust economic future. The identification of key sectors such as agriculture, tourism, information
technology, renewable energy, and manufacturing industries offers a roadmap towards economic
transformation. These sectors not only hold the potential to contribute significantly to the
country's GDP but also provide opportunities for job creation and skill development, thus
benefiting the workforce and enhancing overall socio-economic conditions.

Furthermore, attracting foreign investment plays a crucial role in supporting the
integration of small and medium-sized enterprises (SMEs) into global value chains (GVCs). By
leveraging international connections, Azerbaijan's industries can gain access to larger markets,
enhance their competitiveness, and diversify their revenue streams. This integration into GVCs
will not only drive economic growth but also enhance the country's resilience to external shocks
and market fluctuations. The impact of the COVID-19 pandemic has brought to light the
significance of supply chain resilience and the need for adaptation. As the world reevaluates its
global supply chains, Azerbaijan must embrace a proactive stance in building robust domestic
production capacities and diversifying its trade partnerships. By doing so, the country can
mitigate the effects of future disruptions and strengthen its position in the international trade are-
na. Realizing Azerbaijan's potential through economic diversification requires a comprehensive
and multi-dimensional approach. Investing in education, skills development, and research and
development will cultivate a dynamic and innovative workforce that can meet the demands of
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emerging industries. However, economic diversification is not merely a strategic move for
Azerbaijan; it is a transformative vision for sustainable growth, enhanced competitiveness, and a
better quality of life for its citizens. With steadfast political will, commitment to reforms, and a
cohesive effort from all stakeholders, Azerbaijan can unlock its vast potential and steer towards a
future defined by a diversified and resilient economy. Embracing the spirit of innovation,
adaptation, and collaboration, Azerbaijan stands poised to secure its place as a thriving and
prosperous nation in the ever-evolving global economic paradigm. As the world continues to
embrace new realities, Azerbaijan's journey towards economic diversification will not only shape
its own future but also inspire a roadmap for other nations seeking to achieve lasting economic
prosperity and resilience.

The strategy of any organization serves as the bridge connecting its long-term objectives
and plans with the chosen behavioral approaches to attain them. Large enterprises, particularly
those with substantial resources including financial capabilities, extensive workforce, and multiple
departments, gain a notable competitive edge by leveraging strategic planning and adept change
management. Conversely, small businesses possess distinct advantages in this regard, including
agility, adaptability, and efficiency, which enable them to effectively employ strategic planning for
business growth. Effective strategic planning and management can be a crucial and potent means
for numerous small businesses to secure a competitive advantage. The outcomes of research,
coupled with the uncertain global conditions precipitated by the COVID-19 pandemic over the
past three years, underscore the special demands placed on the strategic management of
international operations for small and medium-sized enterprises. These enterprises must consider
not only the unknown but also future events that may impact their activities. Consequently, the
strategies developed should be geared toward ensuring future economic growth and sustainable
enterprise development. In essence, small and medium-sized enterprises have three potential
avenues to pursue: expediting digitization, digitalizing sales functions, and seeking digital partners
to enter the market. The decision to adopt one of these three digital transformation options
depends on factors such as the current level of digital readiness, the organization's culture of
learning, and its history of implementing digital technologies. It's important to emphasize that the
journey towards a digital future, although sharing common strategies, is highly individualized for
each business.
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LITERATURE REVIEW. The neo-classical growth model put
forward by Solow (1956) argues that taxation does not affect
growth in the long run (Kbritcioglu, 1998:8). Continuing, Lucas
(1988) states that economic growth will slow down in the case of an
increase in income tax; Romer (1990), on the importance of tax
policies on growth; and Easterly and Rebelo (1993), on the other
hand, conducted studies on the negative effects of deviations in
local tax revenue on consumption and investment (Cigdem and
Altaylar, 2021:23).

METHODOLOGY. The study uses three different methods to test
the association between economic growth and taxes. First the study
included the correlation, second the study analyses the data with
step-wise regression and finally the study uses the system-based
ordinary least square method.

FINDINGS. Taxes have negative or insignificant impact on gross
domestic product in Azerbaijan.
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RESULTS AND CONCLUSIONS. Arranging tax policies in a
way that will increase economic growth, not making concessions on
fiscal discipline, ensuring economic growth, and making tax
revenues more qualified and stable without disturbing other
macroeconomic balances are also presented as a policy proposal.

JEL Classification: H10, H20, H30 Keywords: Tax Revenues, Economic Growth, Time Series
Analysis, Maki Cointegration Test

Introduction

After regaining its independence from the Soviet Union in 1991, the development of the oil and
gas production industry has been recognised as a catalyst for Azerbaijan's future economic
growth. Over the last decade, Azerbaijan's economic growth has been primarily related to natural
resources. However, recently, the Azerbaijani government has taken measures to diversify the
economy. The reason for this is that the economic dependence on oil and gas has caused
problems such as the loss of competitiveness and the decrease in the share of entrepreneurial
sectors in total output. Non-oil economic growth is critical, as oil production is expected to
decline gradually after 2015, and the non-oil budget deficit has already risen to 20% of GDP.
Azerbaijan's current strategy for future economic stability is based on the development of non-oil
trading sectors. Therefore, recent employment growth is higher in the non-oil sectors of the
economy than in the oil sector. Policymakers in Azerbaijan are looking for the best way to deal
with this problem. They concluded that expanding the Azerbaijani export basket should be
considered the primary goal of the Azerbaijani government. According to the State Statistics
Committee of the Republic of Azerbaijan, 93 percent of individual entrepreneurs in Azerbaijan
are mainly engaged in retail trade and transportation. Only a small percentage of individual
entrepreneurs are engaged in commercial activity in the industrial sector. One proposed
explanation for this is the effect of repressive taxes. Higher tax rates may reduce employment and
growth, encouraging individuals to substitute leisure for work. Recent developments in the legal
framework and financial infrastructure are expected to attract a larger proportion of the
population to entrepreneurship; however, this requires raising awareness among potential
entrepreneurs about positive changes in the legal and financial systems. It is of great importance
that fiscal policy achieve the goal of economic growth, both in developed and developing
countries. In order for the fiscal policy to reach its economic growth target, it is necessary to
ensure a positive increase in gross domestic product through the implementation of incentive
policies that will increase production, investment, savings, and employment. In this context,
public expenditure policies and public revenue policies, which are among the fiscal policy
instruments, are implemented in order to ensure economic growth. Public revenues consist of tax
revenues, non-tax revenues, and borrowing revenues. Tax revenues are well known to be the
most important source of income among public revenues. Today, taxes are the most important
public revenue policy tool used to achieve fiscal policy goals (Akinci, 2019). The effects of tax
revenues on economic growth can sometimes be positive or negative, and the nature and depth
of this effect are determined by many variables. Tax types, tax rates, the state of the economy,
and the level of economic development of the country are some of these variables. When we
look at the results obtained from theoretical and empirical studies in general, some of the studies
investigating the relationship between tax structure and growth show that the relationship
between taxes and growth is positive, and some are negative. In addition, there are studies that
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have obtained the finding that there is no relationship between these two variables (Atabey ve
Simgek, 2022: 223).

This research examines public revenues, notably tax revenues, on economic growth. The
regression approach was used to investigate the link between Azerbaijan's tax collections and
economic development from 1991 to 2021.

1. Effects of Tax Revenues on Economic Growth

Taxes, which are one of the instruments of fiscal policy and have the highest share in public
revenues, can directly or indirectly affect many macroeconomic variables such as income
distribution, inflation, employment, foreign trade, price stability, savings, and investment.
Therefore, tax policies, which are one of the most important variables for economic growth and
for this growth to be sustainable, should be chosen in accordance with macroeconomic
components (Polat ve Yilmaz, 2022:45).

The size of public revenues, both as an absolute amount and as a ratio to GDP, significantly
affects the production capacity of the economy, economic activity, and therefore the welfare level
of society. By withdrawing a part of the national income from the economy as public revenues,
the state provides financing for public goods and services on the one hand and makes use of
public revenues as a fiscal policy tool on the other (Oztiirk, 2016: 16). Today, tax revenues are
the leading financial instruments used to achieve fiscal policy goals. Tax is the economic value
that the state or public institutions that have received taxation authority from the state based on
their sovereign power are forced to extract from taxpayers free of charge according to the rules
specified in the laws (Ulusoy, 2016: 50). Taxes, which have the highest share in public revenues,
are a tool of fiscal policy, and the objectives to be achieved include ensuring economic growth
and development, economic stability, and a fair distribution of resources and income (Altay,
2015: 146). In an economy that maintains its existence through economic growth, which is one
of the objectives of fiscal policy, it is expressed that the level of employment, natural resources,
technological innovation, and other factors will increase and expand in a way that will provide a
higher real income per capita compared to the previous year. With tax policy, the increase and
expansion of economic growth can be achieved and supported to a certain extent (Ttirgay, 2011:
326). One of the most important applications of today's economies is a tax policy that regulates
resource distribution in order to ensure the effective participation of production factors in the
production process at the level of technology and expand production capacity or potential
production opportunities, and encourages initiatives in this direction (Akdogan, 2016: 494).
There are various approaches to the effects of tax policies on economic growth. Growth models
based on the Keynesian view argue that public expenditures are the dynamics of economic
growth rather than tax policies, while the Neo-Classical growth model argues that tax policies
have no effect on economic growth in the long run. The endogenous growth model, on the other
hand, argued that tax policies could have an impact on economic growth rates in the long run,
and the supply-side economics approach, on the other hand, addressed the issue of taxation in
terms of supply and stated that tax policies and economic growth could be affected (Tokatlioglu
ve Selen, 2017: 302). In order to ensure economic growth, tax policy can intervene in the
economy in various ways. With tax policies, policy makers can apply various incentives to
develop the workforce potential in terms of quality and quantity, to encourage savings and
investments to increase capital accumulation, and to provide technological development(Susam,
2016: 232). In general, tax policies can affect economic growth in five ways (Tokatlioglu ve Se-
len, 2017: 306):
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e Taxes on income may affect investment rates.

o It can affect the labor supply.

e [t can affect productivity with policies related to research and development.
o It can ensure that resources are directed to sectors with low productivity.

o It can disrupt the effective functioning of human capital.

2. General Framework of Azerbaijan Tax System

The historical development of taxes in Azerbaijan dates back to ancient times. However, when
the modern tax system is mentioned, the tax system of the Republic of Azerbaijan, whose history
is not very old, is understood. In the early 1990s, the Azerbaijani tax system, although not
independent, was established and implemented by the Ministry of Finance. The modern tax
system of the Azerbaijan Republic began to take shape after the declaration of state
independence, namely at the end of 1991 and the beginning of 1992. The formation and future
development of the market economic system in the Republic of Azerbaijan, as the basic condition
for political and economic independence, has led to the need for radical reforms in the tax
system as well as in other areas (Salayev, 2019). This formation process is divided into three
stages in the fiscal literature: In the first stage, covering the years 1991-1992, an independent tax
service institution began to form in the Republic of Azerbaijan with the adoption of laws on taxes
on income and expenses. Following the country's economic independence, Azerbaijan's
President issued Decree No. 369 on October 14, 1991, establishing the Azerbaijan Republic, the
Azerbaijan State Tax Inspectorate, the Nakhchivan Autonomous Republic, and district and city
tax inspectorates. Various tax laws have been approved and implemented in the Republic of
Azerbaijan for the implementation and collection of various types of taxes since 1991, and these
laws remained in force for nine years until January 1, 2001. In December 1991, the "Value
Added Tax" and "Non-Exclusive Consumption Tax" laws were adopted in Azerbaijan. The Law
of the Republic of Azerbaijan "On the State Tax Service" was adopted on June 21, 1992, to
determine the duties, rights, and responsibilities of the state tax system, the organisation of the
tax system, and the legal status and social protection of employees of the state tax system. With
the adoption of the laws "On Profit and Different Income Taxes of Legal Entities" and "Income
Tax of Real Persons" in June 1992, an independent tax service body has been established in
Azerbaijan since the middle of 1992. In the second stage, covering the years 1993-1996, laws on
a number of new tax types were enacted in accordance with the realities of the market economy,
and their legal framework was established. The existence of some gaps in the tax legislation
developed in 1992-1993, the inability to fully adapt the legal and regulatory processes to modern
conditions, and the frequent changes in laws and decrees created some obstacles in the socio-
economic development of the country, as well as the development of entrepreneurship and the
implementation of the budget. This showed that there was a great need for a single legislative act
in the country. In the third stage, covering the years 1996 and 2000, studies were carried out to
improve the laws adopted in the previous stage, depending on the qualitative changes in society
and the economy, and at the same time, changes and regulations were included in the
legislation. In December 1996, laws on "mining tax" and "taxes to the State Road Fund" were
adopted, and instructions and regulations regarding the implementation of tax laws were
developed. A "Tax Law" was adopted by the National Assembly on 11 July 2000. The formation
of tax policy in the Republic of Azerbaijan and the collection of taxes for the budget with the help
of the tax system have improved, especially after the adoption of the "Tax Code" (Veliyev, 2006;
Novruzov & Abrahimov, 2012). One of the most important elements of the Azerbaijani tax
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system is the creation of a favourable business environment, the focus of business on economic
development and compliance with the economic interests of not only the state, but also
entrepreneurs and citizens (Salayev, 2019). Table 1 shows the shares of tax revenues within the
Azerbaijani tax system. When taxes are examined, it is seen that the highest tax share belongs to
"Value Added Tax (VAT)". In second place, the tax income with the highest share belongs to
"Profit of Legal Persons," that is, "Corporate Tax." The taxes that have the least share in tax
revenues are "land tax" and "property tax."

Table 1: Tax Revenues within the Azerbaijan Tax System

Profit Taxes related
Personal | (income) tax Value- to foreign

Total income of legal | Land | Property | added Mining | economic Other
Year | income tax entities tax tax tax Excise |tax activity taxes
1995 | 316,90 22,80 86,30 0,80 0,90 30,60 17,70 |0,01 8,90 62,90
1996 | 402,60 41,30 122,00 1,00 |0,90 93,90 41,30 |8,30 22,50 40,30
1997 | 513,00 62,60 87,70 450 2,80 11790 |45,30 |66,30 |67,70 10,60
1998 | 465,50 82,40 65,70 5,00 |4,70 143,80 |19,20 |34,90 |58,60 7,30
1999 | 559,50 90,10 73,40 8,50 9,80 158,10 |22,90 |35,90 |63,50 5,50
2000 | 714,60 94,00 125,90 6,70 |11,80 190,80 |22,40 |50,40 |63,40 9,00
2001 | 784,80 94,70 117,60 10,40 | 12,40 253,30 [110,90|47,50 |[59,90 7,30
2002 | 910,20 109,70 147,80 8,80 20,00 334,90 |86,70 |50,00 |75,20 2,40
2003 |1220,90 |150,40 178,30 11,30 | 26,60 409,70 |67,00 |56,70 |92,70 12,80
2004 | 1509,50 | 221,60 223,40 14,10 | 32,20 452,70 |72,40 (97,80 |101,50 16,50
2005 | 2055,21 |317,43 355,39 15,27 | 40,44 599,88 |140,98|53,54 |205,18 28,10
2006 | 3868,77 |407,30 1360,52 18,55 | 55,79 737,85 |187,37|100,17 139,34 40,90
2007 | 6006,60 | 588,59 2457,75 27,09 | 72,30 1179,16 |402,88 | 123,16 | 293,20 68,59
2008 | 10762,67 | 627,19 2862,33 30,63 [112,89 |1910,87 |486,87 (147,70 (449,71 96,80
2009 | 10325,94 | 581,87 1329,19 26,24 66,17 2012,77 |485,15|121,90 418,13 86,79
2010 | 11403,00 | 590,20 1429,90 35,30 [ 101,80 |2082,50 |514,90|130,10 [291,80 90,30
2011 | 15700,70 | 715,70 2134,00 35,30 [103,90 |2222,70 |480,20|129,80 |433,10 140,60
2012|17281,50 | 813,00 2252,00 30,60 [ 105,10 |2366,90 |531,50 125,80 |592,50 157,60
2013 | 19496,30 | 859,70 2374,80 33,10 [ 125,10 |2710,00 |593,30|121,50 |675,20 161,50
2014 | 18400,60 | 980,30 2302,70 35,40 [ 141,30 |3119,60 |797,30|116,20 |684,70 192,70
2015 17498,00 | 982,50 2211,10 48,70 | 148,20 |3454,70 |647,80|116,10 |934,50 247,70
2016 | 17505,70 | 1145,70 |1983,20 50,30 |174,70 |3623,50 |625,10|110,30 |861,20 457,00
2017 | 16516,70 | 1040,30 |2285,90 50,40 | 178,60 |3668,60 |612,60|111,10 |903,00 505,70
2018 | 22508,90 | 995,90 2499,70 50,60 | 182,20 |4287,60 |728,60|137,40 |1143,70 561,60
2019 | 24398,50 | 952,10 2546,00 50,00 | 212,60 |5185,10 |854,70|133,80 |1343,20 477,50
2020 | 26075,40 | 1151,00 |2351,70 40,80 | 186,80 |{4818,30 |898,20 130,20 |1160,60 413,80

Source: https://www.stat.gov.az

State taxes are taxes that are determined in the Tax Code and must be paid in the territory of the
Republic of Azerbaijan. Autonomous Republic taxes are taxes determined by the laws of the
Nakhchivan Autonomous Republic in accordance with the Tax Code Law in the Nakhchivan




ANALYZING THE INFLUENCE OF TAX REVENUE ON AZERBAIJAN'S ECONOMIC GROWTH 129

Autonomous Republic and paid in the Nakhchivan Autonomous Republic (Tax Mecelle-
si/taxes.gov.az, 2022). Local taxes (municipal taxes) are the taxes determined by this law and the
relevant law, applied in line with the decisions of the municipalities, and paid on the lands of the
municipalities. Other payments required by municipalities are determined by the relevant law.
State taxes a re included in Article 6 of the tax law. State taxes according to this law:

e Personal income tax,

o Profit tax on legal entities (but not on municipal enterprises and organizations);
o Value-added tax,

e Tax on negotiating

¢ Land taxation of legal persons and individuals in the circumstances specified in Article
206.18 of this Law;

¢ Road tax;
e Mining tax;
e [t is a simplified tax.

Autonomous Republic taxes will include listed state taxes determined by Article 6 of the
Nakhchivan Autonomous Republic's tax code. Local taxes (municipal taxes) are determined by
Article 8 of the tax law as follows: 1. Land tax of individuals in cases stipulated in Articles 206.1-
19 and 206.310 of the relevant law; 2. property tax of individuals in the case stipulated in Article
198.111 of this law; 3. mining tax on building materials of local importance; 4. income tax of
enterprises and organisations belonging to the municipality. The rules for the calculation and
payment of local taxes, the rights and responsibilities of taxpayers and tax authorities of
municipalities, the forms and methods of tax control, the liability for violations of tax legislation,
and the rules for objecting to the actions (or inaction) of municipal tax authorities and their
authorities are determined by the relevant legislation. The rates of local taxes (municipal taxes)
are determined within the limits determined by the tax legislation. According to tax legislation,
municipalities are authorised to fully or partially exempt certain categories of taxpayers from local
taxes and to reduce the tax rate in their region. With the 5th article of the tax law, forms of
taxation, Tax amounts are withheld in the following ways:

o Direct source (withholding tax before income or profit);
e By declaration (withholding tax after income or profit);

o By nofification (for payment of tax by the taxpayer on the basis of the payment
notification

e Ubmitted by the tax authority or municipality for the amount calculated on the basis of
the value and area of the taxation object).

Each state's tax system has its own peculiarities. Of course, Azerbaijan's tax system has its own
characteristics. These features are:

e The Azerbaijan Tax System is not based on individual legal regulations. Based on a legal
basis, the Azerbaijan Tax System covers all financial relations related to the redistribution
of a part of the gross domestic product.

e Unified rules are established on the basis of a single mechanism for the calculation and
payment of taxes, regardless of the organisational and legal form of economic assets.

e Tax payments are monitored by tax authorities.

e [t imposes the same requirements on taxpayers, determines the number of taxes and tax
rates, regulates the mechanism of tax benefits and their issuance, ensures the same
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conditions for income generation, and ensures a fair distribution of tax burden among
different categories of taxpayers without interfering with the use of funds remaining after
taxes. It also takes into account the experiences of foreign countries and ensures their
participation in the international integration process (Nebiyev, 2011).

3. Literature review

The effect of taxes on economic growth is one of the most debated topics in economics, with
various approaches offered in the literature. Although studies on the effect of tax revenues on
economic growth have been conducted for many years, Solow was one of the first to work in its
modern form. The neo-classical growth model put forward by Solow (1956) argues that taxation
does not affect growth in the long run (Kbritcioglu, 1998:8). Continuing, Lucas (1988) states that
economic growth will slow down in the case of an increase in income tax; Romer (1990), on the
importance of tax policies on growth; and Easterly and Rebelo (1993), on the other hand,
conducted studies on the negative effects of deviations in local tax revenue on consumption and
investment (Cigdem and Altaylar, 2021:23). Durkaya and Ceylan (2006) examined the
relationship between tax revenues and economic growth in Turkey between 1980 and 2004 with
the Engel-Granger cointegration test. According to the findings, a long-term relationship was
determined between total tax revenues and economic growth. Mucuk and Alptekin (2008)
examined the effect of tax revenues on economic growth in Turkey between 1975 and 2006 with
the Johansen cointegration test and Granger causality analysis. According to the test results, a
long-term relationship was determined between tax revenues and economic growth, and a causal
relationship was established from indirect taxes to economic growth. Gocger et al. (2010)
examined the relationship between tax revenues and economic growth in Turkey between 1924
and 2009 using the ARDL cointegration method. According to the findings, a long-term
relationship has been established between tax revenues and economic growth, and it has been
determined that tax revenues have a positive effect on economic growth. Hope et al. (2011)
examined the effects of tax revenues and borrowing on economic growth in Turkey between
1990 and 2009 by using Johansen cointegration and the least squares method. According to
Johansen's cointegration analysis, no long-term relationship could be found between tax
revenues and economic growth. Erdogan et al. (2013) examined the relationship between tax
revenues and economic growth in Turkey in the period 1998:Q1-2011:Q4 with cointegration
and causality tests. In the study, which deals with tax revenues under two headings, indirect taxes
and direct taxes, a long-term relationship was determined between indirect taxes and economic
growth, but a long-term relationship could not be determined between direct taxes and economic
growth. Terzi and Yurtkuran (2016) examined the relationship between direct and indirect tax
revenues and economic growth in Turkey between 1980 and 2013 using TY/U-VAR causality
methods. According to the results of the VAR analysis, bidirectional causality has been
determined: from direct tax revenues to economic growth negatively and from economic growth
to direct tax revenues positively. A causal relationship between indirect tax revenues and
economic growth could not be determined. Using the Granger causality test method, dikut
zpenge (2017) investigated the effect of public expenditures and tax revenues on economic
growth in Turkey between 1980 and 2015. According to the results of the research, it has been
determined that tax revenues have a negative effect on economic growth, while public
expenditures have a positive effect on economic growth. In their study, Demir and Sever (2017)
examined the effect of tax revenues on economic growth in 11 OECD countries between 1980
and 2014 using panel data analysis. As a result of the analysis, it has been determined that the
increase in tax revenues has a negative effect on economic growth. In their study, Sandalci and
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Sandalci (2017) examined the effect of tax revenues on economic growth in 32 selected OECD
countries between 1990 and 2014 using the panel data analysis method. According to the
findings, it has been determined that the effect of total tax revenues on economic growth is
negative. Eren et al. (2018) examined the relationship between tax revenues and economic
development in Turkey between 1975 and 2013 using Hacker and Hatemi causality test and
Breitung and Caldelon frequency domain causality test methods. In the study, in which real
national income per capita was used as development data, a one-way causal relationship from
tax revenues to economic development was determined. Dam and Ertekin (2018) examined the
relationship between tax revenues and economic growth in Turkey in the period of 2005:Q1-
2016:Q2 using the ARDL method. According to the test results, a long-term relationship was
determined between tax revenues and economic growth. Son (2022) examined the relationship
between annual tax revenue and economic growth for the period 1995-2019 for 10 OECD
countries. According to the analysis findings, while a 1% increase in tax revenues reduces
economic growth by 0.77% according to FMOLS, a 1% increase in tax revenues reduces
economic growth by 1.13% according to DOLS. Karas (2022) investigated the cointegration
relationship between income, expenditures, and taxes on wealth, tax burden, and growth in G-7
countries for the period 1990-2018 with the LM Bootstrap cointegration test and the causality
relationship between these variables with the Konya Panel causality test. As a result of the
analysis, it was found that tax burden and economic growth were not cointegrated. Results have
been obtained showing that the taxes collected on income in Japan, Canada, and England;
collected on expenditures in France, Italy, Japan, and England; and collected on wealth in
Canada, Germany, and the USA positively affect the growth figures. Hill et al. (2022)
investigated the short-run effect of changes in GDP on tax revenues and the long-run relationship
between nominal GDP and tax revenues using panel data analysis as well as time series analysis,
using data for the economies of 25 developing countries in Asia and the Pacific over the 1998-
2020 period. As a result of the study, in which ARDL and ECM methods were used, it was
determined that tax revenue increases decreased by one-tenth after the COVID-19 pandemic
caused changes in GDP. In addition, as a result of the study, it is estimated that there is a loss in
tax revenues of 0.5% of the GDP in 2019 due to the pandemic.

4. Analysis of The Effect of Tax Revenues on Economic Growth

4.1. Econometric Method

The study is based on the testing the impact of taxes on economic growth. For this purpose, the
study incorporated data for 31 years from 1991 to 2021. Frequencies are based on annual
observations from Azerbaijan economy. Study incorporated one dependent variable which is
annual GDP in US Dollar, one independent variable which is total taxes and following ten
controlling / supporting variables based on different categories of taxes. The details related to the
variables is below:

Y1 = Gross Domestic Product
X1 = Total Income Tax

X2 = Personal Income Tax

X3 = Income tax of legal entities
X4 = Land Tax

X5 = Property Tax

X6 = Value Added Tax
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X7 = Excise Duty

X8 = Mining Tax

X9 = Taxes Related to Foreign Economic Activity
X10 = Other Taxes

X11 = Other Income

In this study our main model is based on gross domestic product and total taxes. And we also
included the remaining all controlling variables. In this study, we develop the following model:

Y1t=t+1X1t+t (1)

Where; Y1t is dependent variable, X1t is independent variable, t is intercept, 1 is regressor
coefficient and t is error term. Equation (1) will be regressed with ordinary least square method
under system-based regression. Before doing final regression in OLS setting, the study did some
pre-requisites tests like unit root test, normality test, correlation analysis and step-wise regression
to finalize the variables. After performing all pre-requisites, the study will perform the following
system-based analysis (Zaheer, Kashif & Waseem-Ur-Rehman, 2017):

Y1t=tl tn +t1 tn X1t X11t +t1 tn ............ (2)

Ordinary least square regression OLS in system-based settings in EViews was used to regress the
equation (2). Variables included in the final model will be based on quality of the data. If the data
will satisfy the pre-requisites of the ordinary least square than the study will include only these
variables for further analysis.

4.2. Empirical Results

The first analysis which the study uses to confirm the quality of the data with the help of
Augmented Dicky Fuller Test which will be discussed in this section. Our all dependent and
independent variables’ unit root test analysis are given below:

Table 2: Unit Root Test

Variable t-statistic p-value Stationary Level

Y1 -3.632317 0.0112  1* Difference
X1 -3.633202 0.0130 2 Difference
X2 -5.773555 0.0001  1* Difference
X3 -4.977907 0.0004 1* Difference
X4 -4.549823 0.0011 1* Difference
X5 -4.823576 0.0006  1* Difference
X6 NA NA Non-Stationary Variable at Levels
X7 -7.028233 0.0000 2 Difference
X8 -7.081815 0.0000 1* Difference
X9 NA NA Non-Stationary Variable at Levels
X10 -3.252037 0.0270  1* Difference

X11 NA NA Non-Stationary Variable at Levels
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The dependent variable, Gross Domestic Product is stationary at first difference therefore, the
study took the first difference of dependent variable. Our independent variable Total taxes X1
has unit root at level and at first difference but the data was stationary at second difference as p-
value is near to zero. As per the results of Augmented Dicky-Fuller test of unit root for X2 indicate
that the variable is stationary at first difference therefore the difference was used for this variable.
The data of X3 was also used by taking first difference because at level this variable has unit root.
Similarly, the variables X4 and X5 has unit root at level but were no unit root at first difference.
The variable from X2 to X5 were used after taking first difference but there is no level of
stationary for X6 was found therefore, the variable X6 has been excluded for further analysis.
The variables X8 and X10 are stationary at first difference and variable X7 is stationary at second
difference. Variables X9 and X11 are not stationary at any level of difference. With the help of
Augmented Dicky-Fuller test the study excluded X6, X9 and X11 from further analysis to avoid
biased results. After excluding the variables and transforming the data as per unit root test, the
uses further tested the normality of the data series.

Individual Sample Based Descriptive Statistics

To test the normality of the data series, the study performed the descriptive analysis. The
normality is another assumption for ordinary least square. To confirm the normal distribution of
the data, Jarque-Bera statistics were considered. As per the normality results the variable X7 data
were not normally distributed therefore, the study excluded this variable. Data of X7 has negative
observations, the logarithm of this data was not possible to convert them into the normality. To
satisfy the normality assumption, the study excluded X7 from father analysis.

Table 3: Descriptive statistics

AY1 A%X1 AX2 AX3 AX4 AX5 AZX7 AXS8 AX10
Mean 1.53E+09 34.64690 67.29400 166.7727 2.586333 11.96867 11.56621 7.836333 23.40533
Median 1.07E+09 32.17700 26.98350 54.89265 0.325000 5.064500 12.99200 2.262500 5.999000
Maximum  1.58E+10 13799.05 768.0660 1653.210 48.36000 120.9780 278.9700 90.48000 422.4780
Minimum  -2.22E+10-9256.200-684.0080-1226.509-15.64000 -43.86000-292.8150-46.58716-142.9700
Std. Dev. 7.72E+09 4562.640 254.1091 482.8421 9.871910 30.39392 123.7388 25.04804 96.40873
Skewness  -0.917703 1.271088 0.391304 0.560994 3.293151 1.705539 0.119459 1.098469 2.592331
Kurtosis 4.969149 6.584867 6.292889 6.425878 16.97576 7.507962 3.549412 5.754555 11.77722

Jarque-Bera 9.057833 23.33767 14.31949 16.24437 298.3767 39.94648 0.433714 15.51763 129.9004
Probability  0.010792 0.000009 0.000777 0.000297 0.000000 0.000000 0.805045 0.000427 0.000000

Normal Dist. Yes Yes Yes Yes Yes Yes No Yes Yes
Observations 30 29 30 30 30 30 29 30 30
Correlation

The study also included the correlation results before performing regression. The total taxes have
negative relationship with gross domestic product but as per correlation analysis the relationship
is weakly explained in Azerbaijan context. Moreover, the variable X2 personal income taxes were
also having negative moderate relationship with gross domestic product. The income from legal
entities is positively associated with gross domestic product but the relationship was weak. Land
and property taxes are negatively related with gross domestic product and mining and other
taxes are also negatively related. Majority of the tax’s variables are negatively associated in
Azerbaijan context.
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Table 4: Correlation analysis
AZX1 AX2 AX3 AX4 AX5 AX8 AX10
AY1-0.04153-0.46690.05901 -0.4828-0.3745-0.2755-0.4944

Step-wise Least Square Regression

After explaining the data with the help of correlation, the study uses the step-wise least square
regression to confirm the model. The step-wise regression develops the model by adjusting the
issue of multicollinearity. The very important remedy to eliminate the multicollinearity from the
model is to add or remove the variables. Below results are based on step-wise least square
regression.

Table 5: Stepwise Least Squares Regression Output

Variable Coefficient Std. Error  t-Statistic Prob.*
C 256E+09 1.14E+09 2.239164 0.0356
D2X1 -207155.9 299457.7  -0.691770 0.4963
DX4 -5.10E+08 1.92E+08 -2.657813 0.0144
DX3 10496145 3048882. 3.442621 0.0023
DX2 -6865072. 4767766. -1.439893 0.1640
DX8 -53100690 62353863 -0.851602 0.4036
DX10 -11230985 14455632 -0.776928 0.4455
R-squared 0.587696 Mean dependentvar ~ 1.87E+09

Adjusted R-squared 0.475250 S.D. dependent var 7.62E+09
S.E. of regression 5.52E+09 Akaike info criterion 47.90884

Sum squared resid ~ 6.71E+20 Schwarz criterion 48.23888
Log likelihood -687.6782 Hannan-Quinn criter.  48.01220
F-statistic 5.226456 Durbin-Watson stat 1.394001
Prob(F-statistic) 0.001771

Selection Summary

Added DX4
Added DX3
Added DX2
Added DX8
Added DX10

*Note: p-values and subsequent tests do not account for stepwise selection.

The step-wise method include all controlling variables one by one to build the strong the model.
In the final least square model, the study includes Y1 dependent with X1 independent following
X2, X3, X4, X5, X8 and X10 as controlling variables. Now if we talk about the results of the step-
wise regression, the dependent variable X1 was insignificantly related with gross domestic
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product in Azerbaijan context. Our variables X3 and X4 are significant only with gross domestic
product. The model can explain 58.76 percent of population results and step-wise least square
model was jointly significant as F-statistics was 5.22 with p-value very low. As per the results of
step-wise regression and correlation analysis the taxes did not play any vital role in developing
the economic growth in Azerbaijan context.

System Based Ordinary Least Square Regression

After performing the step-wise regression, the study did the analysis by using system-based
matrices form regression model which was analyzed by ordinary least square method. The results
of this system-based model are as below:

Table 6: System-Based Ordinary Least Squares Regression Output

Coefficient Std. Error t-Statistic Prob.

C(1) 1.87E+09 1.44E+091.298414 0.1957
C(11) -69403.56 321324.8 -0.2159920.8292
C(2) 2.46E+09 1.32E+091.858342 0.0646
C(12) -13829299 5112577. -2.7049560.0074
C(3) 1.33E+09 1.52E+090.879341 0.3803
C(13) 1164415. 3013783. 0.386363 0.6996
C(4) 2.45E+09 1.32E+091.857910 0.0647
C(14) -3.58E+08 1.31E+08-2.7216010.0071
C(5) 2.58E+09 1.45E+091.775632 0.0774
C(15) -87566546 45062305 -1.943233 0.0534
C(8) 2.14E+09 1.46E+091.468183 0.1437
C(18) -77935783 56357489 -1.3828820.1683
C(10) 2.43E+09 1.30E+091.873664 0.0625
C(20) -38472910 13273156 -2.8985500.0042

Determinant residual covariance 8 0E+131

Equation: (DY1-C(1)-C(11)*D2X1)-(0)

Observations: 29

S.E. of regression 7.76E4+09  Sum squared resid 1.62E+21
Durbin-Watson stat 1.266442
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Equation: (DY1-C(2)-C(12)*DX2)-(0)

Observations: 30

S.E. of regression 7.00E4+09  Sum squared resid 1.37E+21
Durbin-Watson stat 1.386940

Equation: (DY1-C(3)-C(13)*DX3)-(0)

Observations: 30

S.E. of regression 7.84E4+09  Sum squared resid 1.72E+21
Durbin-Watson stat 1.215922

Equation: (DY1-C(4)-C(14)*DX4)-(0)

Observations: 30

S.E. of regression 6.99E+09  Sum squared resid 1.37E+21
Durbin-Watson stat 1.598161

Equation: (DY1-C(5)-C(15)*DX5)-(0)

Observations: 30

S.E. of regression 7.38E4+09  Sum squared resid 1.52E+21
Durbin-Watson stat 1.643262

Equation: (DY1-C(8)-C(18)*DX8)-(0)

Observations: 30

S.E. of regression 7.60E4+09  Sum squared resid 1.62E+21
Durbin-Watson stat 1.383751

Equation: (DY1-C(10)-C(20)*DX10)-(0)

Observations: 30

S.E. of regression 6.89E+09  Sum squared resid 1.33E+21
Durbin-Watson stat 1.581598

As per the above results, the main independent variable of the study is insignificant. Similarly like
the step-wise regression, the system-based method also provided the similar results. As the
variables X3, X4 and X10 are significant. These variables have p-value almost equal to zero.

Conclusion

It is known that one of the most important goals of fiscal policy is the goal of economic growth. In
order to achieve the economic growth target, various policies are tried to be formed through
public revenues and public expenditures, which are among the fiscal policy tools. Taxes, which
are included in public revenues, which are a fiscal policy tool, come to the forefront as the most
important financing source in the financing of public expenditures. In the study, the relationship
between total tax revenues and economic growth in Azerbaijan in the period of 1991-2021 was
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examined by considering structural breaks. The study based on explaining role of taxes in
economic growth of Azerbaijan. For this purpose the study uses gross domestic product as a
indicator for economic growth and total taxes were included as independent variable. Moreover,
study also incorporated supporting variables based on brief categories of taxes. Time series data
was used from 1991 to 2021 which was based on 31 years. The variables were included in
regression analysis after taking the difference. The auto-correlation was addressed with the help
of correlogram. The study uses three different methods to test the association between economic
growth and taxes. First the study included the correlation, second the study analyses the data
with step-wise regression and finally the study uses the system-based ordinary least square
method. The results of all methods are almost similar. Taxes have negative or insignificant impact
on gross domestic product in Azerbaijan. This may be because the taxation system in the country
is not as strong as first world countries. These findings can further be enhanced by incorporating
the more data. Arranging tax policies in a way that will increase economic growth, not making
concessions on fiscal discipline, ensuring economic growth, and making tax revenues more
qualified and stable without disturbing other macroeconomic balances are also presented as a
policy proposal.
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ABSTRACT

The innovation ecosystem is expressed in the form of a network system that plays an
important role in the economic development of countries in the 21st century. It is necessary to
consider the innovation ecosystem in a way as an innovative environment in creation of which all
sides implementing innovative work and service processes- governmental and non-governmental
organizations, commercial associations and, most importantly, human capital are involved.
Human capital, which refers to the skills, knowledge, experience and creativity of individuals
within society, is a key driver of innovation and a fundamental element in fostering a dinamic
and sustainable innovation ecosystem.

A well-educated, skilled, creative workforce is essential to drive innovation and sustainable
economic development in any country. The human factor encourages the generation of ideas,
entrepreneurship, collaboration and knowledge creation, contributing to the development of
innovative solutions and the economic and social progress of a region or country. Governments
and other stakeholders should invest in education, training and supportive environments to
develop and harness human capital for sustainable innovation and competitiveness.

The research study investigated the role and importance of human capital in the innovation
ecosystem, which is a particularly important factor in the modern world of information and
digitization, where the main focus is on the "brain product". The result of researchers who have
studied the mentioned topic before, are analyzed during the research, and the statistical data is
used as the main data supporting the hypothesis.
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INTRODUCTION

Innovation ecosystem

Since innovation is a concept related to entrepreneurship, its significant impact on the
economy is undeniable. As Nicolas Valery points out in his article "Industry Gets Religion"
published in "The Economist", it is possible to state that innovation became the religion of
industry in the late 20th century and became the key for the business world to increase its market
share and profits. He states that, along with innovation discourses, governments use innovative
solutions in their interventions in the economy (Valery, 1999).

Jackson (2011) defined the innovation ecosystem as “complex relationships between
actors and organizations whose goal is to enable technology development and innovation”.
Actors and organizations included in the definition are explained as follows: actors - financial
resources (such as funds, equipment, facilities) and human resources (such as students, sector
researchers, sector representatives), institutions (organizations) - business schools, engineering
faculties, venture capitalists, institutions such as regional development agencies (Jackson, 2011).

However, in practice, there are many countries that cannot achieve the same results by
building a similar ecosystem and implementing similar practices. In this case, the reasons why
analogous situations do not produce the same results, or in other words, why ecosystem
experiments remain ceremonial empiricism, should be explored. National innovation ecosystem
can exist only with high functional contributions. The main purpose of importing technology to
countries is not to develop, but to create, research and learn their own brands and technologies
with the help of the national innovation system. Countries should approach this situation within
the framework of national policy in order to increase their innovation competence. This, in turn,
necessitates state intervention, that is, state financing of technological activities and state
intervention in the market.

It is assumed that the countries that attach importance to the national innovation
ecosystem and implement it by integrating it into the entire ecosystem will reach momentum in
gaining a competitive advantage. Because the national innovation ecosystem ensures the
"commercialization" of technological research results formed as a result of the interaction of the
state, research institutes, universities and industry (Lu, Kweh and Huang, 2014).

The role of human capital

Human capital plays an important role in the formation and success of the innovation ecosystem.
An innovation ecosystem is an interconnected network of individuals, organizations, resources,
and institutions that collaborate and interact to create and commercialize new ideas,
technologies, and products.

The state plays an important role in the cultivation of human capital in the national
innovation ecosystem. Some countries (such as Taiwan, South Korea, Singapore, which
previously did not have a say in the industry, but today are leaders in the world market with
innovative products, as well as IEEs) are trying to form a national innovation ecosystem by
investing in education, vocational training and lifelong learning initiatives. Arusha in Tanzania,
Ahmedabad in India, or Kibera slums in Nairobi, Kenya lack many of the amenities that
characterize Silicon Valley. Despite this, they managed to create vibrant, local innovation
ecosystems. Countries like Azerbaijan and Turkey can develop this by investing in human capital
with the necessary planning and innovation policies they should adopt. In addition, they should
promote policies that attract and retain talent, support entrepreneurship, and foster a culture of
innovation and creativity. By recognizing the importance of human capital and investing in its
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development, countries can position themselves for long-term economic growth and
competitiveness in the context of global innovation.

Some of the key ways in which human capital contributes to a national innovation
ecosystem are:

v" Knowledge creation and R&D;
Entrepreneurship and innovation;
Adoption of new technologies;
Problem solving and creativity;
Transfer of knowledge;
Cooperation and networking;
Education and development of soft and hard skills;
Research and academic institutions;
Leadership and management;
Innovation culture;
Digital literacy
In his study, Cof (2012) evaluated the innovation ecosystem of 5 countries within the
framework of 6 variables (market, capital, people, culture, infrastructure and policies). Here,
human is a variable formed by enterprising individuals.

AN NI N NN N Y NN

In their study, Fukuda and Watanabe (2008) analyzed the development of technology
policy in Japan and the United States over the past 30 years and developed a model of how
countries can assess their innovation ecosystem. In this model, they considered the variables of
infrastructure, investments, talent pool, supply for innovation input and demand for innovation
output (Fukuda & Watanabe, 2008). "Thinking brain" was one of the main elements of the
mentioned research.

Tabanski and Israel (2015) analyzed Israel's innovation ecosystem from a cybersecurity
perspective in their research works. The country's main strategy, performance indicators, culture,
human resources, private sector in the country, legal conditions and universities were analyzed in
the mentioned research work. Israel's innovation ecosystem, government programs,
private/public sector activities, cooperation between the public and private sectors, investments in
human resources, demand in the private sector, and the importance of research funds have also
been analyzed in other studies. (Frenkel, Maital, Leck, Getz, and Segal, 2011).

Horsheed (2014) aimed to provide a general framework for the national innovation
ecosystem and identified eight variables in his study: research centers, government, institutions,
associations, financial providers, knowledge transfer centers, social networks and entrepreneurs
(Khorsheed, 2014).

Universities are key factors in the ecosystem. In addition to directly participating in
innovation activities, they are also important in providing human resources and creating an
innovation culture.

Picture 1. Comparative analysis of the components of the national innovation ecosystem and the
human resource-centered innovation ecosystem
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Technology centers established together with universities in Azerbaijan

If we look at the experience of the neighboring country Turkey, since 2012, it has been
ranked in the "Most Innovative and Most Entrepreneurial 50 Universities" prepared by TUBITAK.
Azerbaijan does not have such a demand from universities at the national level yet. Universities
see the innovations happening in the world, try to get out of the position of only education
providers, and also prepare a strategic action plan in the direction of becoming research centers.
Azerbaijan State University of Economics, Khazar University, Baku Engineering University,
Azerbaijan Diplomatic Academy, Azerbaijan State Oil and Industry University are universities that
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are already research centers and contribute to the country's innovation ecosystem by building
innovative triad models in cooperation with the state and industry.

eiLink (Education Industry Link) Research and Development Center was established at
Khazar University in December 2015 with the support of the Azerbaijan branch of the Society of
Petroleum Engineers (SPE). The main goal of the research center is to take a leading position in
research in many fields and to provide high-quality education. eilLink R&D center SPE also
conducts research in Geological Exploration, Reservoir Engineering, Computer and Information
Sciences under the guidance and quality control of industry experts. The main research areas are
in the direction of Data science, numerical simulations, o0il engineering

(https://khazar.org/az/item/1426).

The first and active structural unit among higher education institutions in Azerbaijan is the
Baku Engineering University (BEU) Technopark. The activity of the technopark has been
organized since the day of the establishment of BEU (November 8, 2016). The purpose of the
BEU Technopark is to promote the university as a competitive higher education institution in the
international world, as well as to build an ecosystem that can provide relevant companies,
researchers and academic staff with modern infrastructure and research opportunities through
university-industry cooperation (https://beu.edu.az/az/ page/technopark-30).

When concludinng the results of the research, it is necessary to think of human capital not
as an actor within the innovation ecosystem, but as the innovation ecosystem itself (Figure 1). In
the second part of Figure 1, the circle forms the national innovation ecosystem as a whole.
Innovation is a product of the brain, it is a chain of attempts, initiatives, such as constantly
thinking, applying, even making mistakes and correcting them again. The creation of the national
innovation ecosystem directly consists of the education, outlook, initiative and risks of the
population in the country. Here, the main task of the state is to encourage, encourage people to
think innovatively and properly support emerging ideas. For this, incubation and acceleration
centers, research centers, scientific research centers should work in a unified way.
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ABSTRACT

RESEARCH PROBLEM. Foreign direct investments are
recognized as an essential factor of economic growth. The
main reason is the expectation that foreign direct
investments will solve economic problems, especially in
developing countries. For this purpose, since the 1980s,
countries have been making regulations to encourage
foreign direct investment and to make investment attractive.
Especially in the 1990s, efforts to reduce barriers to
international capital investments have increased foreign
direct investments. The increase in FDI inflows enables
countries with insufficient savings and capital constraints to
make the investments needed for economic growth. This is
because countries that do not have sufficient capital
accumulation for investment can cover this deficit through
external borrowing or foreign direct capital inflows.
Considering that foreign borrowing involves high-interest
payments, it can be understood how vital foreign direct
investment is for countries that cannot make investments
due to lack of capital. For this reason, insufficient savings,
capital accumulation, and domestic investments in
developing countries such as Turkey negatively impact
economic growth, and policies to increase direct capital
investments are produced to compensate for this negativity.
Foreign direct investment, which has gained momentum
with globalization, not only provides the financing that
countries need for investment but also contributes to the
creation of the infrastructure needed, such as knowledge,
technology, and new production methods (Savasan and
Dursun, 2006: 30; Kahveci and Terzi, 2017: 1369; Akkaya,
2019: 285; Guris and Ocal Ozkaya, 2019: 94). In addition
to FDI, another critical factor for economic growth is
economic freedom, which refers to the dynamics of
institutional ~ structure. Economic theory shows that
economic freedom affects incentives, productive effort, and
resource utilization efficiency  (Doucouliagos and
Ulubasoglu, 2006:61). Economic freedom emerged as an
outcome of institutional economic thought in the 1980s.
The concept of economic freedom has occurred due to the
globalization trend that has spread, especially since the
1980s. Economic freedom indicates the extent to which li-
beral policies govern a country's economic and financial
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structure. Recent studies suggest that more liberal economic
policies can positively affect economic growth. Since its
establishment in 1923, the Turkish economy has been
running a balance of payments deficit except for exceptional
years. Moreover, due to the savings deficit, it needs
domestic and external borrowing to finance the investments
required for economic growth and faces high borrowing
costs. In overcoming this negative picture, it is thought that
policies aimed at increasing foreign direct investment can
positively affect economic sustainability. It can be said that
one of the ways to achieve this positive interaction is to
increase economic freedom. Therefore, this study
investigates the relationship between FDI, economic

freedom, and economic growth for the Turkish economy
from 1995-2022.

RESEARCH QUESTIONS. The hypotheses established in
line with the purpose of the study are as follows;

H1= Foreign direct investments affect economic growth.
H2= Economic freedom affects economic growth.

ORIGINALITY/VALUE. In the international literature,
studies examine the relationship between FDI, economic
freedom, and economic growth. However, in the studies on
the Turkish economy, the effects of economic freedom and
foreign direct investments on economic growth have been
examined with separate models, and no study examines the
impact of both variables on economic growth by modeling
them together. This situation constitutes the unique value of
this study.

LITERATURE REVIEW. In the literature on the
relationship between economic freedom, FDI, and
economic growth, Kizilkaya et al. (2016) found that
economic freedom and FDI increase economic growth for
39 countries, Haydaroglu (2016) for BRICS countries,
Zghidi et al. (2016) for four North African countries and
Burcu (2019) for 83 countries. Akkaya (2019) finds that FDI
increases economic growth in 12 emerging market
economies, but no relationship exists between economic
freedom and growth. Although there is no research
modeling economic freedom and foreign direct investment
together for the Turkish economy, panel studies including
Turkey (Gliney, 2017; Sucu, 2017; Dam and Sanh, 2019;
Gocen, 2021) and time series studies for Turkey (Beskaya
and Manan, 2009; Sahin, 2016; Yay and Ezanoglu, 2023)
have reported that economic freedom increases economic
growth. However, some studies (Tungsiper and Bicen,
2014; Kilci, 2018) emphasized that there is no significant
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relationship. In addition to these studies, some reflections on
the Turkish economy (Demir, 2007; Alagéz et al., 2008;
Ayayaydin, 2010; Yilmaz et al., 2011; Sahin, 2015; Ozgiir
and Bal et al., 2016; Koyuncu, 2017; Balkanl, 2019) found
that foreign direct investment increases economic growth,
but some studies (Cestepe et al., 2013; Acaravci and Akyol,
2017) found no significant relationship.

METHODOLOGY. In the study, the stationarity levels of
the variables are tested with Augmented Dickey-Fuller
(ADF) and Philips-Perron (PP) unit root tests. The long-run
relationship between the variables is analyzed with the
ARDL (Autoregressive Distributed Lag) bounds test
approach. The error correction model also determines the
short-run relationship between the variables.

FINDINGS. According to the findings obtained from the
analysis, it is determined that economic freedom and
foreign direct investment, which are the explanatory
variables in the long run, have a positive and statistically
significant effect on economic growth. In addition, fixed
capital investments, inflation, and human capital, included
in the model as control variables, have a positive and
significant effect on economic growth. In contrast, the labor
force has no significant impact on economic growth. As a
result of the error correction model, the error correction
coefficient is negative and significant, and it is understood
that deviations from the long-run equilibrium will stabilize
after approximately 1.2 periods (14 months).

RESULTS AND CONCLUSIONS. According to the
results of this study, which investigated the effects of foreign
direct investments and economic freedom on economic
growth in the Turkish economy, it was found that foreign
direct investments and economic freedom increase
economic growth in the Turkish economy. To achieve
sustainable economic growth targets, it can be said that it is
essential for policymakers to design policies that increase
economic freedom in their policy designs. In addition, it is
thought that it is essential to review the economic, political,
and legal regulations that support foreign direct investment
inflows.

Keywords: Foreign Direct Investments, Economic
Freedom, Economic Growth.
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ABSTRACT

RESEARCH PROBLEM. While the importance
of exports has been increasing, over time, many
developing countries have enhanced their
economic development efforts by increasing
exports. Especially after the Second World War, a
key component of ensuring economic stability
was having sufficient foreign exchange resources.
Exports are at the forefront of these foreign
exchange resources. On the other hand, an
important part of the fluctuations in the basic
macroeconomic stability indicators in many
countries has been the exchange rates
fluctuations. This situation has become an
indicator of economic crisis for many developing
countries. In countries with a fixed exchange rate
system, the determination of the price of foreign
exchange by government interventions is referred
to as devaluation, while in countries with a
flexible exchange rate system, the foreign
exchange markets fulfil this devaluationist effect.
As a developing country, Turkey also experiences
fluctuations in exchange rates from in places as
an indicator of economic crises and instability in
financial markets. As a result of these fluctuations,
especially after the 1980s, as a country
implementing an export-oriented industrialization
strategy, the issue of how this situation affects
exports has remained important. Due to the price-
based competitive advantage of exports as a
result of excessive appreciation of exchange rates
or excessive depreciation of the national currency,
two types of effects on exports are expected. One
is an increase in exports of currently tradable
goods, while the other is seen as new
opportunities arising from the introduction of new
goods to the world market as a result of the
expansion of the range of tradable goods.
However, it is important to keep in mind that
there are many constraints to this realization.
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Some of these constraints are the domestic
contribution rate in export products, recognition
in foreign markets, elasticity of supply of export
products, production factors stock, fluctuations in
exchange rates of rival countries, and inflation
rates.

RESEARCH QUESTIONS. The main objective of
this study is to determine whether exchange rate
changes (essentially the depreciation of the national
currency) affect exports. In this respect, it is aimed to
reveal whether there is a causality relationship
between real effective exchange rates and exports.

ORIGINALITY/VALUE. In this study, it is aimed
to examine whether fluctuations in real effective
exchange rates based on average, developing and
developed countries affect exports for the periods
2012:07-2017:12 and 2018:01-2023:07. Comparing
two different periods and including three different
calculation methods of the real effective exchange
rate in the analysis demonstrates the significance of
the study.

LITERATURE REVIEW. Acci (2016) examines the
relationship between the real effective exchange rate,
exports, and imports in Turkey for the period
1997:01-2014:11. According to the Granger
causality test based on the Toda- Yamamoto and
Hacker-Hatemi Bootstrap methods, a causality
relationship has been found among the variables.
Sahin and Durmus (2019) have studied the
relationship between the real effective exchange rate,
exports, and imports in Turkey for the period
2003:01-2018:06. According to the results of the
Gregory-Hansen cointegration test, a long-term
relationship has been identified among the variables.
Keskin and Kara (2021) examined the relationship
between the real effective exchange rate and the
trade balance in Turkey for the period 2003: Q1-
2018: Q3 using the ARDL test. While a relationship
between the variables has been identified in the long
term, no significant relationship has been in the short
term. Pekmez Bahceci and Buytikoglu (2023) have
studied the relationship between the real effective
exchange rate and exports in EU member and
candidate countries for the period 2006-2020.
According to the results of the Average-Group
Forecaster (AMG) method, it has been concluded
that exchange rate increases have positive impact on
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exports in North Macedonia, Serbia, and Turkey.

METHODOLOGY. The relationship between
exchange rates and export values obtained from the
Turkish Statistical Institute (TurkStat) is analysed
with Eviews 12.0 package program. Since nominal
exchange rates do not show the relative price
differences between countries, the Real Effective
Exchange Rate is calculated as an indicator of the
real level of the Turkish Lira (TL). The nominal
effective exchange rate (NEER) is the weighted
average value of the Turkish Lira relative to a basket
of currencies of countries with significant shares in
Turkey's foreign trade. Weights are determined using
bilateral trade flows. In this context, a total of 60
countries are taken into account in trade weighting,
28 of which are categorized as developed countries
whereas 32 are categorized as developing countries.
The real effective exchange rate (REER) is obtained
by adjusting for the relative price effects in the
NEER. The real effective exchange rate indices
calculated by the CBRT are obtained by taking the
weighted geometric average of the ratio of the price
level in Turkey to the price level in the countries with
which we trade. Since the base year 2003=100 is
taken as the base year in the series obtained
according to the CBRT data, values below this value
indicate that the national currency depreciated and
thus our export goods became cheaper in dollar
terms in foreign markets, while values above this
value indicate that the national currency appreciated
and thus the foreign sales price of our export goods
increased.

FINDINGS. First, the Augmented-Dickey Fuller
(ADF) test is used to examine whether the series
contain unit roots and it is concluded that all
variables are stationary in the first difference. Then,
the long-run relationship of the series is examined
with Engle-Granger (1987) cointegration test. The
cointegration results from the period 2012:07-
2017:12 showed that there is no significant
relationship between the average-based real effective
exchange rate and exports. This finding remained
the same where we repeated the analyses for
developed and developing countries-based REER.
Therefore, it is concluded that there is no significant
relationship between exports and exchange rates for
this period. The same analyses are repeated for the
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period 2018:01-2023:07. Results showed that there
is a significant long-run relationship between
exchange rates and exports. This finding is robust to
different definition of REER (average, developed
and developing based). Therefore, it is concluded
that the real effective exchange rates affect exports in
the second period.

RESULTS AND CONCLUSIONS. Accordingly,
it can be said that it is not possible for exchange rate
changes to have a positive effect on exports in every
period and it is unreasonable to expect that a price-
based increase in competition in exports will increase
exports. Therefore, for export growth, other factors
should be taken into account, economic policy
should be adopted according to conjunctural
characteristics and heterodox policies should be
adopted instead of orthodox policies.

Keywords: Exchange Rate, Exports, Cointegration.
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ABSTRACT

RESEARCH PROBLEM. This study aims to examine the
relationship between the Environmental Performance Index (EPI)
and the United Nations Sustainable Development Goals (SDGs)
Index using 2023 data for OECD countries. Understanding the
connection between environmental sustainability and social
development is crucial for shaping sustainable policies.

RESEARCH QUESTIONS. While analyzing the relationship
between the Environmental Performance Index and the United
Nations Sustainable Development Goals Index with data from 2023,
this study aims to classify OECD countries based on which factors
and assess the significance of this classification in achieving
sustainable development goals.

ORIGINALITY/VALUE. The analysis of the relationship between
these two important indices relies on the data from the year 2023. A
literature review highlights the limitations of existing studies and
gaps in this field.

METHODOLOGY. Within the scope of the research, countries will
be classified using cluster analysis and then re-evaluated through
discriminant analysis.

FINDINGS. The findings of the research will elucidate the
relationship between the Environmental Performance Index and the
Sustainable Development Goals Index and assist in categorizing
OECD countries into different groups.

RESULTS AND CONCLUSIONS. The results will help us
understand how environmental performance contributes to
sustainable development goals. This information can guide
policymakers in making more informed decisions and strengthen
sustainability efforts.

Keywords: Sustainable Development, Environmental Performance
Index, Clustering Analysis, Discriminant Analysis.
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ABSTRACT

RESEARCH PROBLEM: The effects of climate change due to
global warming constitute one of the most important problems for
all countries today. Over the years, the increase in foreign trade
between countries, economic growth dynamics and resources, and
population growth have caused greenhouse gas emissions to
increase significantly. In this context, achieving economic growth
while causing minimum environmental damage has become one
of the most important goals of countries, and research on reducing
carbon dioxide and methane gas emissions, which have the
largest share in greenhouse gases, has gained great momentum.
Considering the importance of the environment and sectoral
activities, the targets determined on a national and international
basis, agreements made and policies implemented by countries for
sector-related greenhouse gas emissions are of great importance.
On an international basis, one of the most important agreements
in terms of environmental targets is the European Green Deal
published by the European Union within the scope of combating
climate change. The focal point of the agreement, in which green
growth is highlighted, is the targets set for energy, environment
(targets for reducing carbon dioxide and methane gas emissions
and increasing the use of renewable energy) and the agricultural
sector. On the other hand, the 26th United Nations Climate
Change Conference (COP26), attended by the majority of
countries in the world, has an important place in terms of the
stated commitments and targets. At the climate summit in
question, more than 100 countries responsible for almost half of
the total global methane emissions, especially the United States,
the United Kingdom and the European Union, signed an
agreement aiming to reduce global methane emissions by 30% by
2030 within the scope of the "Global Methane Alliance".

Considering all evaluations and developments, this research
discusses the policies, commitments and measures taken by the
countries that cause the most methane emissions to reduce
methane emissions.

RESEARCH QUESTION: In this regard, we will try to find
answers to questions such as what are the sectoral activities that
increase the methane emissions of countries and what is the
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course of the amount of methane emissions emitted by these
sectors during the 2000-2020 period. In this context, the status of
methane gas emissions in China, Russia, India, Australia,
America, Great Britain, Ukraine, Mexico, Iran, European Union
countries, which emit the most methane gas in the world during
the period 2000-2020 in line with current targets, will be
evaluated for agriculture, energy and waste sectors.

In addition, revealing the methane gas emission status of Turkey
in these sectors and comparing it with the countries that cause the
most methane gas emissions constitute another important purpose
of the study.

ORIGINALITY. This study has an originality in terms of country
scope and identification of the problem, the way it is expressed
and the policies it proposes.

LITERATURE: Especially in recent years, the high rate of
increase in methane gas emissions rather than the total amount of
methane gas emissions has attracted the attention of researchers
and the number of studies addressing this issue has increased
accordingly. Especially in the international literature, there are a
significant number of studies in which the source of methane gas
emissions and the factors affecting emissions are evaluated
empirically and theoretically. In these studies, the agriculture,
energy, industry and waste sectors are especially emphasized, and
the sub-sectors of the agricultural sector (animal production, etc.)
are evaluated in detail in terms of methane emissions.

METHODOLOGY: Using statistical data, the study explains the
situation of methane emissions on the basis of selected countries
for the period 2000-2020 with the help of tables and graphs.

FINDINGS: According to the findings, the countries with the
highest methane gas emissions from the energy sector among the
countries subject to analysis were determined to be China,
America and Russia, respectively. In particular, while a continuous
increase was observed in China's methane gas emissions during
the said period, it was determined that America's methane
emissions had a decreasing trend throughout the period. It has
been found that China is the country with the highest rate of
emissions originating from the waste sector and that this rate has
been increasing over the years. Other countries with the highest
methane gas emissions in the waste sector are India, America and
European Union countries. In the analysis, the situation and
course of methane emissions in terms of the agricultural sector
were evaluated both in terms of the sector total and in terms of
agricultural sub-sectors such as rice production, enteric
fermentation, fertilizer management and agricultural-food systems
waste disposal. According to the findings, it has been determined
that the countries with the highest methane emissions in terms of
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sub-sectors in agriculture are China and India.

RESULTS. It has been found that in the energy, agriculture and
waste sectors, China, India and America are generally the
countries with the highest methane gas emission rates. According
to the results of the research, it was determined that Turkey's
sectoral methane gas emission rate remained at lower rates
compared to other countries subject to analysis.

Keywords: Methane Emissions, Environment, Agriculture,
Energy, Waste.
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ABSTRACT

RESEARCH PROBLEM. Understanding credit
demand is crucial for both financial institutions and
policymakers as it plays a pivotal role in shaping economic
growth and stability. This study examines credit demand at
the firm level, employing empirical analysis to uncover the
determinants and implications of firms seeking external
financing in Turkiye. Drawing on a comprehensive dataset of
firms across diverse sectors, we investigate the factors
influencing credit demand, including firm size, industry type,
financial health, and economic conditions. A firm’s financial
health, including its cash flow and profitability, plays a
significant role for credit demand. Profitable firms may need
less credit, while those with irregular cash flows may require
more. The credit record and financial credibility of a firm will
influence its capacity to obtain credit. Additionally, industries
that require significant capital investment, such as
manufacturing, often need more credit to finance equipment,
facilities, and production.

RESEARCH QUESTIONS. The price elasticities of
credit demand represent critical parameters for intertemporal
modeling, policy formulation, and lending practices. In the
realm of modeling, these credit elasticities can provide
insights into liquidity constraints, returns on capital, and other
factors within choice sets that influence the intertemporal
substitution elasticities (as discussed in Attanasio and Weber's
work in 2010). These elasticities serve as essential inputs for
shaping monetary and fiscal policies, as well as micro-
development policies.

ORIGINALITY/VALUE. We make a contribution to
the existing empirical research on lending markets. Within
this body of literature, one strand employs structural
estimation methods to examine how consumers and firms
behave in these markets (as seen in the works of Ho and Ishii
2011, Koijen and Yogo 2017, and Egan, Hortagsu, and
Matvos 2017). Surprisingly, there is no paper that investigates
the relationship between market structure and the
determinants to credit. Moreover, our estimation
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methodology overcomes selection and endogeneity
problems.

LITERATURE REVIEW. While the majority of
research in the literature has concentrated on insurance
markets, our focus is directed towards the less-explored do-
main of credit markets. Recent applications in this area have
followed both experimental methods, as seen in the work of
Karlan and Zinman in 2009, and structural approaches, as
demonstrated by Einav et al. in 2012. In the field of
development economics, demand elasticities provide
valuable insights into the significance of interest-rate subsidies
and caps aimed at enhancing credit accessibility. They also
shed light on pricing strategies employed by microfinance
institutions to enhance both “sustainability” and “outreach”
(Morduch 2000; Armendariz de Aghion and Morduch 2005)

METHODOLOGY. Credit demand estimation is a
complex task. Firms' borrowing decisions are often influenced
by both their financial health and economic conditions.
Failure to adequately account for endogeneity can lead to
spurious correlations and incorrect causal inferences.
Furthermore, studies that rely on observed borrowing
behavior may suffer from selection bias. Firms that choose to
seek credit may differ systematically from those that do not,
making it challenging to generalize findings to the entire
population of firms. In order to overcome these caveats, we
use propensity score matching and Heckman (1974)
selection model to construct a control group of firms with
which we compare the credit-receiving firms and non-credit-
receiving firms. The propensity score is the conditional
probability of receiving credit given the pre-treatment
characteristics of the firms. In effect, firms that have the
closest propensity score to a treated firm are included in the
control group. For each firm in the treatment group, we find
a firm that did not receive a credit, but has a similar
likelihood to receive it conditional on the pre-treatment
characteristics. Thus, we aim to reduce the selection bias by
equating the groups based on the resulting propensity scores.

FINDINGS. We use several administrative databases
provided to Central Bank of the Republic of Ttirkiye (CBRT).
We construct a unique panel data set using two main sources
of data to analyze the determinants of credit demand in Tur-
kiye. While merging data sets, we use generated firm ids that
are unique across firms and common across the data sets.
The firm-level monthly data on the use of credits and the
amounts received are provided by the CBRT. It contains
information on the firm-bank level links, maturity and
currency denomination of the credits drawn by firms. The
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data set that is originally provided by The Revenue
Administration contains the annual balance sheet and income
statements of all Turkish firms that keep books records on a
balance sheet basis for the period 2012-2021
RESULTS AND CONCLUSIONS. Our findings reveal
that credit demand is a multifaceted phenomenon, influenced
by a complex interplay of internal and external factors.
Larger firms tend to exhibit higher credit demand, driven by
their financing needs for expansion and investment. Based
on findings, elasticity of credit demand becomes more flatter
as the firm’s employment increases. Furthermore, the
industry sector shows relatively lower responsiveness to
changes in credit interest rates compared to the service and
construction sectors.

Keywords: Central banking, credit demand, propensity score
matching, Heckman selection.
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ABSTRACT

RESEARCH PROBLEM. Agricultural production is
important in eliminating hunger and poverty, one of the main
goals of the United Nations' 2023 Agenda. During the
COVID-19 epidemic, the issue's importance has increased
even more with the panic environment created by the
disruptions in access to food products. In this situation, the
BRICS countries, which hold an important share of global
agricultural production, support the sustainable development
goals set forth by the United Nations. According to reports
from the Food and Agriculture Organization (FAQO), the
BRICS countries, comprising 40% of the global population
and contributing 20% of the world's total GDP, account for
approximately one-third of global grain production. In
addition, Turkey, an important producer of wheat, sugar beet,
milk, poultry, cotton, tomatoes, and other fruits and
vegetables, is also one of the countries with high agricultural
production potential with its young population. In this study,
considering the agricultural production level of Turkey and
BRICS countries, the factors affecting the global
competitiveness of these countries were investigated.

RESEARCH QUESTIONS. In the study, primarily, the
global competitiveness of agri-food products of Turkey and
BRICS countries was investigated. The comparative
advantage (RCA) index was calculated for each country's
specified product group. In the second stage, the impact of
countries' economic indicators on the competitiveness of agri-
food products was investigated.

ORIGINALITY/VALUE. Hunger is an important issue for
the future, primarily due to the escalating global population
and declining agricultural productivity resulting from the
impact of the climate crisis. Agricultural production has gained
significance as a research subject in this particular context.
However, in the existing literature, studies investigating the
factors affecting the competitiveness of countries in
agricultural production for Turkey and BRICS countries are
quite limited. For this reason, the RCA index was calculated
in the agricultural-food products of BRICS countries and
Turkey with high agricultural production levels. Then it was
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aimed to contribute to the literature by investigating the
factors affecting these index values.

LITERATURE REVIEW. Following studies conducted on
the determinants affecting the competitiveness of nations in
agricultural product trade, it becomes evident that most of
these studies have predominantly concentrated on European
countries. In their study, Chevassus-Lozza et al. (2008) found
that implementing both tariff and non-tariff measures
significantly impacts the competitiveness of agricultural
products in Central and Eastern European countries. Svatos
and Smutka (2012) examined the influence of the EU
accession process on the competitiveness of agricultural
products in the Visegrad countries. The study's findings
indicated that, among the Visegrad countries, only Poland
experienced a positive impact on the competitiveness of
agricultural products due to EU membership. In their study,
Bojnec and Fert§ (2018) stated that indicators such as trade
costs, economic development, and population affect the
competitiveness of agricultural products for the EU-27.
Nowak and Kaminska (2016), in their study examining the
agricultural product competitiveness of EU-27 countries,
concluded that there is a relationship between the economic
development level of the countries and their competitiveness.
Matkovski et al. (2019) found that production factors,
productivity, and macroeconomic indicators impact
agricultural product competitiveness for South Eastern
European countries. Narayan and Bhattacharya (2019)
investigated the factors affecting the competitiveness of India's
cotton, rice, sugar, and wheat products. They found that
indicators such as export restrictions, WTO membership, high
domestic prices, and economic development affect
competitiveness.

METHODOLOGY. In this study, analyses were applied in
two stages. The Revealed Comparative Advantages index for
agri-food products determined as priority was calculated for
the period 2003-2021. The RCA index was first introduced to
the literature by Liesner (1958) and was developed by
Balassa (1965). While calculating the RCA index, which
explains comparative advantage and factor endowment
theorems mathematically, disclosed foreign trade data are
used. Panel data analysis was used while analyzing the
determinants of the RCA index calculated for Turkey and
BRICS countries. Labor productivity, per capita national
income, inflation, exchange rate, foreign direct capital
investments, and the COVID-19 dummy variable are included
in the model. In the empirical analysis, the model selection
was primarily determined as a random effect model by
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applying Hausman and resistive Hausman tests. The model
detected autocorrelation, heteroskedasticity, and cross-
sectional dependency due to the applied diagnostic tests. For
this reason, the model was estimated with the Driscoll-Kraay
Standard Error Model, which provides standard errors robust
to diagnostic problems.

FINDINGS. According to the RCA index values calculated
for the countries' agri-food products, it has been determined
that the index wvalues of Brazil, India, South Africa, and
Turkey are greater than 1 for the period 2003-2021 and that
the countries have a comparative advantage in these product
groups. On the other hand, the index values of China and
Russia are less than 1, and it has been determined that they
do not have a comparative advantage in these product
groups. The Driscoll-Kraay Standard Error Model results show
that the labor productivity coefficient is negative (-0.66) and
statistically significant. However, the coefficients of per capita
national income (0.41), real effective exchange rate (0.01),
and net foreign direct investment inflows (0.32) are positive
and statistically significant. In addition, empirical findings
determined that the coefficients of the general price level and
Covid-19 dummy variables were insignificant.

RESULTS AND CONCLUSIONS. The empirical findings
indicated a negative relationship between labor productivity
and the competitiveness of agri-food products. On the other
hand, it can be observed that per capita national income, real
effective exchange rate, and net inflows of FDI had a positive
impact. The increase in the economic development level of
countries increases their competitiveness.

Keywords: Competitiveness, Revealed comparative
advantages, Agri-food sector, BRICS, Turkey.
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ABSTRACT

RESEARCH PROBLEM. Environmental problems
such as climate change and global warming have become
a serious threat both nationally and internationally in
recent years. States have started to search for new
sustainability-oriented  solutions to  deal  with
environmental problems. Supreme audit institutions
(SAls) have responded to this search by adding
environmental auditing to their traditional functions. SAls
aim to increase accountability and good governance
through effective environmental audits.

RESEARCH QUESTIONS. What is the impact of
environmental audits carried out by supreme audit
institutions on accountability and environmental
governance?

RESEARCH QUESTIONS. Do supreme audit
institutions take an active role in the environmental audit
process?

ORIGINALITY/VALUE. In the literature,
environmental audit and environmental governance have
been analysed separately by many studies. However, the
number of studies focusing on the relationship between
the two is quite low and this study deals with the
relationship between the two dimensions.

LITERATURE REVIEW. A positive relationship
between environmental audit and environmental
governance has been identified in the literature.

METHODOLOGY. New evaluations have been made
on the subject by identifying and analysing modern
literature.

FINDINGS. The study shows that SAls recognise
environmental auditing as an important tool for
environmental governance, that SAls have focused
especially on performance auditing in auditing
environmental problems in recent years, and that
national and international steps should be taken to
ensure the effectiveness of environmental auditing.
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RESULTS AND CONCLUSIONS. Effective
environmental auditing by supreme audit institutions
stimulates environmental governance and accountability.
This leads to governments to act more cautiously.

JEL Classification: H83, Keywords: Environment, Environmental Governance,
Q50, Q58 Environmental Audit, Supreme Audit Institutions (SAI)
1. Girig

Cevre sorunlari uluslararasi arenada ilk defa 1972 yilinda Birlesmis Milletlerin (BM) yayin-
ladigi Stockholm Bildirgesi ile gindeme gelmistir. 1987 yilinda BM’nin yayinladigi Brundtland
Raporu ile gevresel sorunlar kalkinma ile birlikte tartisiimaya baglanmistir. 1992°de Rio Zirvesi,
1994’de BM Kahire Niifus ve Kalkinma Konferansi, 1995’te BM Kopenhag Sosyal Gelisme Kon-
feransi ve BM Diinya Dérdincti Kadin Konferansi, 1996’da BM Istanbul HABITAT II Konferans,
2001’de BM Johannesburg Siirdiirilebilir Kalkinma Zirvesi, 2007 BM Bali Konferansi, 2009’da
BM Kopenhag Iklim Zirvesi, 2014 BM New York Iklim Zirvesi, 2019°da BM Iklim Eylemi Zirvesi,
2021 ve 2022 BM Iklim Degisikligi Konferansi kiiresel diizeyde cevre sorunlarina ¢oziim arama
amaciyla gerceklestirilen 6nemli organizasyonlardir. Cevre sorunlarina yonelik uluslararasi ¢ozim
arayiglar yaninda ulusal htikiimetler de cesitli coziim arayiglar icerisindedirler. Ulusal ¢6ziim ara-
yiglart kapsaminda yiiksek denetim kurumlar (YDK) geleneksel denetim anlayislarini modernize
ederek cevresel denetimlere odaklanmakta ve performans denetimlerini revize etmektedirler.

Cevresel denetim devlet denetiminin énemli bir parcasi haline gelmis olup en yaygin kul-
lanilan yonetisim yaklagimlarindan biridir. 2015 yili verilerine goére tilkelerin %97’si cevre deneti-
mini denetim sistemlerine entegre etmislerdir. Cevre denetimi, gevresel sorunlarla miicadele ede-
rek daha iyi bir cevresel yonetisimi tesvik etme amaci tasimaktadir (Cao, Zhang, Qi, Yang, & Li,
2022; Duflo, Greenstone, Pande, & Ryan, 2013; Patriarca, Di Gravio, Costantino, & Tronci,
2017). Literatlirdeki calismalarin bliyiik cogunlugu 6rnek olaylara dayanmakta veya cevresel
denetimin cevresel yonetisim tizerindeki etkisini analiz etmek icin cevresel denetim gostergelerini
kullanmaktadir (Duflo vd., 2013; Patriarca vd., 2017). Ancak gliniimiiz ¢cevre yOnetisimi, ekono-
mik kosullar ve yonetisim politikalari gibi faktérlerden de etkilenmektedir (Cao vd., 2022; Hou,
Tang, Wang, & Xiong, 2021).

Bu calisma cevresel denetimin cevresel yonetisim lizerindeki etkisini ele almayi amacla-
maktadir. Calismada 6ncelikle YDK’larin son ylzyilda geleneksel yapilarini terk ederek kazandik-
lar yeni islevlere deginilecektir. Sonrasinda YDK’larin ¢evresel denetim islevi ve cevresel yoneti-
sim kavramsallastirilacak ve aralarindaki iligki ortaya koyulacaktir. Tirkiye’de cevresel denetim ve
yonetisim iliskisi incelendikten sonra calisma sonug kisminda degerlendirilecektir.
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2. Yiiksek Denetim Kurumlarinin Degisen Rolii

Bir yiiksek denetim kurumu veya ulusal denetim kurumu, genellikle tilkenin anayasasi ve-
ya yasama organi tarafindan olusturulmus bagimsiz dig denetim islevini yerine getiren kurumdur.
YDK, yasama organi ve diger gézetim organlariyla birlikte, hiikiimeti denetlemek ve kamu kay-
naklarinin kullanimi konusunda hesap vermekten sorumludur (Organisation for Economic Co-
operation and Development [OECD], 2011). YDK’larin yasama, yirtitme ve yargiya iligkin farkl
modelleri ve kurumsal diizenlemeleri bulunmaktadir. Diinyada YDK’lar iki temel 6rgtitlenme sekli
lizerinde kiimelenmistir. Birinci tip YDK’larin temel 6zelligi denetim iglevlerinin 6n plana ¢ikmast
ve diizenli olarak denetim bulgularini parlamentoya raporlamasidir ve 6zellikle Ingiliz Milletler
Topluluguna tiye devletlerde 6n plana cikmustir. Ikinci tip YDK lar ise denetim islevinin yaninda
yargilama islevine de sahiptirler. Kita Avrupasi tlkelerinde yaygin olarak tercih edilen ve Turki-
ye’'nin de icinde bulundugu bu grupta yonetim ve karar organlari kurullardan olusmaktadir.

YDK’lar ¢ temel denetim tlirtinli yaparlar (International Organisation of Supreme Audit
Institutions [INTOSAI], 2013):

e Mali denetim, bir kurumun mali bilgilerinin gegerli mali raporlama ve duzenleyici cer-
¢eveye uygun olarak sunulup sunulmadiginin belirlenmesine odaklanir. Bu amag, de-
net¢inin mali bilgilerin hata veya hile kaynakli 6nemli yanlislik icerip icermedigine ilis-
kin gorts bildirmesini saglar.

e Performans denetimi, mtidahalelerin, programlarin ve kurumlarin ekonomiklik, verim-
lilik ve etkililik ilkelerine uygun olarak performans gosterip gostermedigine ve iyiles-
tirme icin alan olup olmadigina odaklanir. Performans uygun kriterlere goére incelenir
ve bu kriterlerden sapmalarin veya diger sorunlarin nedenleri analiz edilir.

e Uygunluk denetimi, faaliyetlerin, mali islemlerin ve bilgilerin, tim yonleriyle, belirli kri-
terlere uygun olup olmadiginin deg@erlendirilmesi suretiyle gerceklestirilir. Bu kriterler
arasinda kurallar, kanunlar ve yonetmelikler, biitce kararlari, politikalar, belirlenmis
kurallar, tizerinde mutabik kalinmis sartlar veya saglam kamu sektorii mali yonetimini
ve kamu gorevlilerinin davraniglarini yoneten genel ilkeler yer alabilir.

1980’li yillarda ortaya ¢ikan kamu yonetimi alanindaki reformlar ve bu reformlarin ortaya
cikardi@l yeni kamu yonetimi anlayisi, kamu mali yonetiminin temel unsurlarindan birisi olan
denetimi de etkilemistir. Oncelikle gelismis tilkeler akabinde gelismekte olan tilkeler, denetim ku-
rumlarini yeniden inga etme siirecine baglamiglardir. Geleneksel denetim iglevlerini modernize
ederek kamu kaynaklarinin etkinligi, verimliligi ve etkililigi hususlarina da énem vermisler, temel
bilgi teknolojilerini, dijitallesme araclarini ve stireclerini denetim stireclerine dahil etmisler, hesap
verebilirlik ve saydamlik gibi iyi yonetisim ilkelerini kamu mali yénetim ve denetimin odak nokta-
st haline getirmisler ve iklim degisikligi, cevre Kkirliligi, gevresel denetim ve strdrtlebilir kalkinma
gibi gevreye iliskin hususlara ilgi gbstermeye baglamiglardir.

Kamu mali yonetimi ve denetimi alaninda yasanan degisim ve dénlisim strecinde Ulus-
lararasi Yiiksek Denetim Kurumlari Teskilati (INTOSAI), denetim alanindaki i birligini ve koordi-
nasyonu saglamak amaciyla cesitli calisma gruplari kurmaya baslamistir. 2007 yilinda Meksika’da
diizenlenen 19. INTOSAI Kongresinde denetimin sadece htikiimet performansinin iyilestirilmesi-
ne katkida bulunmakla kalmayip ayni zamanda vatandaglarin yasam kalitesi tizerinde nasil bir
etkiye sahip oldugunun tizerinde durulmus ve denetimin topluma fayda saglayan, toplumsal kat-
ma deger Ureten bir yaklasimla yapilmasi gerektigi ifade edilmistir. Bu kapsamda INTOSAI biin-
yesinde Yiiksek Denetim Kurumlarinin Deger ve Faydalari Calisma Grubu kurulmustur. Calisma
grubu YDK’larin deger ve faydalarinin iletisimi ve tanitimi, yargisal faaliyetlerinin ilkeleri, i¢ riskin
degerlendirilmesi ve belirlenmesi, strdirtlebilir kalkinma amaclari ile ilgili programlarin dahil
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edilmesine iligkin risk yonetimi ve YDK ile hikimet arasindaki igbirligi ile de ilgilenmektedir
(INTOSAI, 2023c).

Bilgi teknolojileri alaninda yasanan gelismeler son yillarda kamu yonetimi ve denetimi
alaninda da etkili olmaya baslamistir. Buiytik veri caginda YDK'larin karsilastigi zorluklar ve firsat-
lar1 belirlemek; bliyiik veri denetimi alanindaki bilgi ve deneyimi 6zetlemek ve ilgili ikili ve cok
tarafl teknik isbirligini gliclendirmek amaciyla INTOSAI tarafindan 2016 yilinda Buytk Veri Ca-
lisma Grubu kurulmustur (INTOSAI Working Group on Big Data, 2023). Diger taraftan yapay
zeka, blok zinciri teknolojisi, siber glivenlik, veri analitigi, 5G hiicresel ag teknolojisi, makine 63-
renimi ve kuantum hesaplama gibi alanlar da hiikiimetler ve denetcilerin tizerinde giderek artan
bir etkiye sahip olmaya baglamistir. INTOSAI tarafindan bu gelismelere odaklanmak tizere 2018
yilinda Bilim ve Teknolojinin Denetime Etkisi Calisma Grubu kurulmustur (INTOSAI, 2023a).

Ayrica INTOSAI son yillarda iklim degisikligi, cevre sorunlari, stirdtrtlebilir kalkinma gibi
konulara da odaklanmis olup bu alanlarda da calisma gruplart kurmustur. Ornegin 2007 yilinda
ulusal hiikiimetlerin verimliligi, seffafligi ve kamu gtivenini artirmalarina, yolsuzlukla miicadele
etmelerine ve ulusal kaynaklarin tilkelerin ve halklarin cikarlart dogrultusunda etkinligini deger-
lendirmelerine yardimci olmayi uzun vadeli hedefi olarak géren Stirdirtilebilir Kalkinma Amaclari
ve Temel Surdirtlebilir Kalkinma Gostergeleri Calisma Grubunu kurmustur (INTOSAI, 2023b).
INTOSAI 1992 yilinda ise gevre koruma ve stirdirilebilir kalkinma alaninda denetim yapilmasini
tesvik etmek i¢in Cevresel Denetim Caligma Grubunu kurmustur.

3. Kavramsal Cergeve: Gevresel Denetim ve Cevresel Yonetigim

Bu bolimde yiiksek denetim kurumlarinin cevresel denetim islevleri ve gevresel yonetisim
kavramsal agisindan ele alinmakta ve ikisi arasindaki iligki incelenmektedir.

1. Yiiksek Denetim Kurumlarinin Gevresel Denetim islevi

Cevre denetimi, gevre politikalari veya programlar gibi cevresel bir konunun, diger hi-
kiimet politikalarinin gevresel yonlerinin ve cevreye iliskin kamu kaynaklarinin denetimidir (Basa-
ran, 2007: 94). 1990’lardan o6nce cevre denetimleri mevzuata uygunluga odaklanirken
1990’lardan sonra Avustralya, ABD ve Avrupa'daki gelismis tlkelerde 6énemli degisiklikler mey-
dana gelmistir. Cevre denetimi gerceklestiren firma sayisi hizla artmis, denetimlerin odak noktasi
gevre yonetim sistemlerinin incelenmesine kaymis, denetimler stirdirtlebilirlige odaklanmaya
baglamistir. Ancak gelismekte olan bir¢ok tilkede denetimler yasal uyumluluktan 6teye geceme-
mistir (Rika, 2009: 306).

Genel olarak, cevre denetimi ayni zamanda yonetim denetimleri, tiriin belgelendirme,
htkimet kontrol 6nlemleri ve dig denetimle cok az iliskisi olan veya hi¢ olmayan diger bircok
faaliyeti tanimlamak icin kullanilmaktadir (INTOSAI Working Group on Environmental Auditing
[WGEA], 2007: 1). INTOSAI biinyesinde, asagidaki unsurlari igeren bir cevre denetimi tanimi
kullanilmaktadir (Leeuwen, 2004: 164):

e Cevre denetimi, YDK'lar tarafindan uygulanan normal denetimden buyik olctide
farkli degildir.

e (Cevre denetimi tim denetim ttirlerini kapsayabilir: mali denetim, uygunluk denetimi
ve performans denetimi. Performans denetimin tic unsuru olan ekonomiklik, etkililik
ve verimliligin yanina ¢evrenin benimsenmesi eklenmistir.

e Surdurulebilir kalkinma kavrami, ancak denetlenecek hiikiimet politikasinin ve/veya
programinin bir pargasi olmasi halinde tanimin bir pargasi olabilir.



The Role of Environmental Auditing in Improving Environmental Governance 167

Cevre denetimi bir sirkette, kurumda veya ulusal bir devlette ulusal veya uluslararasi 6l-
cekte uygulanabilir. Cevrenin nihai halini gérmeyi, cevre tizerinde yaratilan etkileri degerlendir-
meyi, cevreye zararl faaliyetleri azaltmayi veya kaginmayi ve son olarak stirdurilebilir kalkinmayi
saglamay1 amaclamaktadir (Barrow, 1999: 65). Cevre denetimi terimi bagimsiz dig denetim bag-
laminda kullanilmaktadir. XV INCOSAI'de cevre denetiminin prensip olarak YDK’lar tarafindan
uygulanan denetim yaklasimindan farkli olmadigi ve tiim denetim tirlerini kapsayabilece@i konu-
sunda mutabakata varilmistir (INTOSAI WGEA, 2001: 6). Dolayisiyla cevre denetimi mali, uy-
gunluk ve performans denetimi gibi btitlin denetim ttirlerini icerebilen bir denetimdir (Basaran,
2007: 94). Bu baglamda, denetimin odak noktasi hem ulusal hem de uluslararasi mevzuat ve
sozlesmelere uygunluk hem de denetlenen kurulus tarafindan ekonomikligi, verimliligi ve etkililigi
tesvik etmek i¢cin alinan 6nlemlerdir (INTOSAI WGEA, 2001: 6).

Uluslararasi deneyimler, cevre denetiminin cogunlukla performans denetimini ifade ettigi-
ni gostermektedir. Pek ¢cok YDK'nin cevre denetimi igin 6zel bir organizasyonel birimi yoktur.
Cevre denetimi herhangi bir politika alaninin denetimi gibi oldugundan 6&zel bir gevre denetim
metodolojisine ihtiya¢g duyulmamistir. Ancak denetimler yapilirken cevreyle ilgili dikkate alinmasi
gereken bazi 6zellikler vardir (Niemenmaa & Galiyev, 2023):

e Cevresel sistemlerin karmasikliginin gézden gecirilmeli ve 6grenilmeli.

e Cevresel konularin ekonomide digsalliklar olarak yansitiimasi géz 6ntinde bulundu-
rulmalr.

e Uzun vadeli bir perspektif uygulamali.
e Diger tilke YDK’lar ile is birligi yapilmali.

YDK’lar cevre denetimleri kapsaminda su ulusal ve ulus alti programlari incelemektedirler
(INTOSAI WGEA, 2012: 5):

e Iklim degisikliginin azaltilmasi ve adaptasyonu,

e Asit yagmuru, ozon tabakasinin incelmesi gibi hava sorunlari ve zehirli hava kirleticile-
i,

e Toksik madde yonetimi,

e Biyocesitlilik,

e Genetigi degistirilmis organizmalar,

e Koruma altindaki alanlar ve dogal parklar,

e Cevresel degerlendirme,

e Yesil ekonomi,

e Sturdurulebilir enerji,

e Slrdurlebilir kalkinma,

e (Cevre ve insan saghgt,

e Icme suyu, su kalitesi ve su miktari,

e Tehlikeli olmayan ve tehlikeli atiKlar,

e Ormancilik, balikgilik, petrol ve dogal gaz gibi kaynak endustrileri, gaz ve madencilik,

e Binyil Kalkinma Hedefleri (Birlesmis Milletler Milenyum Deklarasyonu), ve

e (Cok tarafli cevre anlasmalari.

1992’de kurulan INTOSAI Cevre Denetimi Calisma Grubu (WGEA), cevre denetimi ala-
nindaki uzmanl@i artirmayi ve cevresel yonetisimi gelistirmeyi amaclamaktadir. Su anda 85 tye
YDK’dan olusan Calisma Grubu, INTOSAI himayesindeki en buiyiik calisma grubudur (INTOSAI
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WGEA, 2023a). Cevre Denetimi Calisma Grubu her ti¢ yilda bir tiye YDK’larin katihimiyla cevre
denetimi konusundaki egilimleri analiz etmek icin bir anket yapmaktadir. Cevre denetimi uygula-
yicilar, anket sonuglarini kendi caligmalarini diger tlkelerin galismalaryla karsilastirmak igin kul-
lanabilirler (INTOSAI WGEA, 2023b). En son anket 2021 yilinda yapilmis olup anket, Covid-19
pandemisinin denetim tizerindeki etkisi, cevresel denetim tiirii olarak performans denetimi, dene-
tim ve cevre iliskisi, denetim konusunda iletisim kurma bigimleri, cevresel denetim konusunda
YDK’larin karsilastiklari zorluklar ve YDK’lar arasindaki is birligi gibi bilgiler sunmaktadir.

2. Gevresel Yonetigim

Yonetisim kavrami kimin karar verdigini, kararlarin nasil ve kimin icin alindigini, eylemle-
rin yapilip yapilmadigini, nasil ve ne sekilde yapildigini, kim tarafindan ve ne amacla yapildigini
belirleyen kurumlar, yapilar ve stirecler olarak tanimlanmaktadir (Graham, Amos, & Plumptre,
2003). Cevresel sorunlar ile kiiresel 6lcekte miicadele edilmesi ve slirdiirtilebilir kalkinma amacla-
rina erisilmesi noktasinda yonetisim kavrami katiimel ve ¢ok aktorlii bir unsur olarak 6n plana
cikmaktadir. Bu durumu ifade etmek icin literatiirde cevresel yonetisim kavrami gelistirilmistir.
Cevresel sorunlarin azaltilmasi icin 6n plana ¢ikan yonetim ¢abalarini ifade eden (Bal, Algan, &
Ozdemir, 2015: 181) cevresel yonetisim kavrami siyasi aktorlerin cevresel eylemleri ve sonuclari
etkiledigi diizenleyici stirecler, mekanizmalar ve kuruluslar kiimesine atifta bulunmak igin kulla-
nilmaktadir (Lemos & Agrawal, 2006: 298). Cevresel yonetisimi anlamak, gevreyle ilgili kararlarin
nasil alindigini ve sonugta ortaya ¢ikan politika ve stireclerin cevresel ve sosyal acidan stirdirtle-
bilir sonuclar dogurup dogurmadigini anlamaktir (Bennett & Satterfield, 2018: 6).

Diinyada cevresel yonetisime dair ilk adimlar, ulusal hiikiimetlerin zorunlu politikalar uy-
gulamaya bagladigi 1960’larda atilmistir. Basta ABD olmak tizere Batili tilkeler, cevreyle ilgili yasa
ve yonetmelikler hazirlayarak gevre sorunlarini ¢ozmeye caligmistir. Komuta ve kontrol yaklasimi,
1960 ve 1970'li yillarda cevrenin korunmasina olagantistii katkilarda bulunmustur. 1980 yilla-
rin ortalarinda ise gevre yonetim modeli piyasa ekonomik sistemine uygun olarak degismis ve
ikinci kusak gevre yonetiminin en dikkat cekici 6zelligi olan gevrenin korunmasi siirecine piyasa
mekanizmasi tedbirleri getirilmeye baglanmistir (Chang, Dong, & Liu, 2019: 3-5). Diger taraftan
1980’lerde iklim degisikligi, kiiresel isinma gibi cevresel endiselerin poptilerlik kazanmasi ile yone-
tisim ve cevre konular birlikte digtintilmeye baslanmustir.

Cevresel yonetisim, ozellikle cevresel adalet ve stirdurtlebilirlige iliskin teorik bilginin ge-
niglemesiyle ilgili olarak ayri bir politika ve arastirma alani olarak ortaya cikmistir (Agyeman, J.,
Bullard, R. D., & Evans, 2003: 15). Dogal kaynaklarin tiikkenmesi, biyolojik cesitliligin ve yaban
hayatinin azalmasi, artan Kkirlilik ve ¢ollesme, su seviyelerinin diigsmesi gibi bliyliyen cevresel zor-
luklara bir yanit olarak cevresel yonetisim ortaya ¢ikmustir. Politika yerine yonetisime odaklanma,
birgok farkli yonetisim aracinin merkezi devletlerin eylemlerini tamamlayabileceginin ve vergiler,
stibvansiyonlar, kotalar ve fiyat kontrolleri gibi standart politika araglarinin gevresel sonuglar etki-
lemek icin olasi mekanizmalar yelpazesini tiikketmediginin kabul edilmesiyle birlikte geligsmistir
(Agrawal vd., 2022: 615).

Cevresel yonetisim de 6ncelikle gevrenin ve insan refahinin bagh oldugu dogal kaynakla-
rin nasil korunacagi ve muhafaza edilece@ine odaklanir. Ancak yonetisimin amaci sadece koruma
ve muhafaza etmekten daha fazlasi olmalidir. Gliniimuziin sosyo-cevresel degisim yoriingeleri
sosyal, ekonomik ve cevresel varolusun coklu alanlarinda stirdiirtilemez oldugundan, bu alanlar-
da stirdurtlebilirlik, cagdas sistemlerde ve bunlarin yollarinda bir degisim olan déniisimiu gerek-
tirmektedir. Dolaysiyla stirdiirtlebilirlik icin yonetisim, bu gezegendeki yagamin gelismesi igin son
derece farkli secimler ve eylemler gerektirmektedir. Yonetisim, stirdurtlebilirlik sorunlarina verile-
cek tek yanit da degildir. Yonetisimin yeniden sekillendirilmesi, insanlarin, toplumlarin ve yasa-
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min gelismesinin gerektirdigi toplumsal degisiklikleri gerceklestirmek icin gerekli olan déntistimler
(reformlar, toplumsal seferberlik, secim talepleri ve protesto hareketleri) paketinin bir parcasi ola-
bilir. (Agrawal vd., 2022: 616)

3. Gevresel Yonetisim ve Gevresel Denetim iligkisi

Cevre denetimi, faaliyetlerin cevre lizerinde olusturdugu/olusturabilecegi tehdit ve etkileri,
belirlenmis kriterlere veya uygulanabilir standartlara gére tanimlayan, denetleyen ve raporlayan
bir cevresel yonetisim ve yonetim araci olarak geligsmistir (Smith, Retief, Roos, & Alberts, 2021:
68). 1970’lerden sonra gevresel yonetisimin sorumluluk alani genislemis ve cevre sorunlarini y6-
netmek adina daha fazla politika araci ve stireci olusturulmustur. YDK’lar da denetleyecek konu-
larin sayisini ve bu denetimler icin kullanilan yontemleri genisletmek zorunda kalmistir (INTOSAI
WGEA, 2007: 15). 1980’lerde cevre ve kalkinma konular stirdirtilebilir kalkinma gercevesinde
ele alinmistir. 2004 yilinda INTOSAI Cevre Denetimi Calisma Grubu yayinladidi raporda iyi yo-
netisim, strdirtilebilir kalkinma ve denetim arasinda gticli bir iligkinin var oldugunu ifade etmis-
tir. Bu iliskiye gore stirdurtlebilir kalkinmanin saglanmast icin 6ncelikle iyi yonetisimin saglanmasi
gerektigi ve iyi yonetisimin de YDK’larin calismalart ile gelistirilebilecegi, bu yiizden de YDK’larin
calismalarinin strdurdlebilir kalkinmanin basarilmasinda 6énemli oldugu vurgulanmigtir (Bagaran,

2007: 99).

YDK'lar tarafindan yurttiilen gevre denetimleri, cevre mevzuatinin olusturulmasi; gevre
politikalarinin ve programlarinin gelistirilmesi, uygulanmast ve isleyisinin iyilestirilmesi icin kapasi-
tenin gelistirilmesi; cevresel gostergelerin, performans 6lctitlerinin olusturulmasi, gevre politikasi-
nin degerlendirilmesi; cevre yonetim sistemlerinin gelistirilmesi ve izlenmesi ve gevre raporlarinin
hazirlanmasi yoluyla cevresel yonetisimin ve hesap verebilirligin iyilestirilmesinde huikiimetlere
yardimci olabilir. Sonug olarak, YDK’lar, hiikiimetin performansini ve belirlenen cevresel amag,
hedef ve taahhttlere ulasilmasini degerlendirmek suretiyle cevresel bir gézetim rolii oynayacak
sekilde evrilmistir (Smith, Retief, Roos, & Alberts, 2021: 68). Bunu pratik, objektif ve titiz incele-
meler ile yaparlar (INTOSAI WGEA, 2012: 4). Gelismis bir cevresel hesap verebilirlik icin etkili bir
cevresel yonetisime ihtiyag vardir ve su konularda hesap verebilirligin rolti 6nemlidir (Smith,
Retief, Roos, & Alberts, 2021: 68):

e Hikiimet, gcevreye duyarl alanlardaki mal ve hizmetlerin saglanmasindan sorumludur
veya yetkilidir.

e Bircok cevre sorunu, piyasanin kapsamadigi ancak kamu yararina olan mal ve hizme-
tin eksikliginden veya bunlara duyulan ihtiyagtan kaynaklanmaktadir.

e Temel kanun ve diizenlemelerin uygulanmasindan devlet kurumlari 6ncelikle sorum-
ludur.

Cevre denetimleri, hiikiimetlerin gevre sorunlari ile miicadele etmesine sebep olmustur.
Cevresel yonetisimin faydalari arasinda yeni mevzuat ve diizenlemelerin gelistirilmesi ve haliha-
zirda mevcut olanlara daha gticlii bir sekilde uyulmasi yer almaktadir. Denetimler, cok tarafli cev-
re anlagsmalarinin daha iyi uygulanmasini saglamistir (INTOSAI WGEA, 2012: 5).

YDK’larin cevresel denetim ve yonetisim alaninda yaptigi ulusal galismalar, uluslararast is
birligini artrmaktadir. Bu yontyle ulusal YDK’lar 6énemli bir role sahiptirler. 1992'de kurulan
INTOSAI Cevre Denetimi Calisma Grubu, hem Calisma Grubu tyelerinin hem de tiye olmayan
YDK’larin katkilari ile cevre denetimi alanindaki uzmanhg: artirmayi ve cevresel yonetisimi gelis-
tirmeyi amaclamaktadir (INTOSAI WGEA, 2023a).

INTOSAI Cevre Denetimi Calisma Grubu tarafindan yapilan anketlerde yonetisime iligkin
bulgular da mevcuttur. 2018-2020 déneminde en ¢ok denetlenen tema, arazi kullanimi ve diger
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insan faaliyetleri olurken, su ve atik konular ikinci tema olmustur. 2021-2023 déneminde ise en
cok denetlenen tema, arazi kullanimi ve diger insan faaliyetleri olup ikinci sirada yonetisim alani
gelmistir (Niemenmaa vd., 2021: 19). Dolayisiyla gevresel denetim ve yonetisim arasindaki iliski
son yillarda dikkat ¢ceken bir nokta haline gelmistir.

4. Tiirkiye’de Gevre Denetimi ve Yonetisimi iligkisi

YDK’larin 6rgtitlenme bicimleri tilkeden tlkeye degisiklik gostermekte olup Turkiye hem
denetim hem de yargilama iglevlerine 6nem veren Kita Avrupasi geleneg@ini benimsemistir. 1982
Anayasasinin 160. maddesi de Sayistay’in denetim ve yargilama islevlerine odaklanmistir. Bu
maddeye gore “Sayistay, merkezi yonetim blitcesi kapsamindaki kamu idareleri ile sosyal gtiven-
lik kurumlarinin buttn gelir ve giderleri ile mallarint Ttrkiye Blytk Millet Meclisi adina denetle-
mek ve sorumlularin hesap ve islemlerini kesin htikme baglamak ve kanunlarla verilen inceleme,
denetleme ve hiikme baglama islerini yapmakla gorevlidir...Mahalli idarelerin hesap ve islemleri-
nin denetimi ve kesin htikme baglanmast Sayistay tarafindan yapilir.” 5018 sayili Kamu Mali Y6-
netimi ve Kontrol Kanununun 68. maddesi dis denetim bashgini tasimaktadir ve bu maddeye
gore “Savistay tarafindan yapilacak harcama sonras: dis denetimin amaci, genel yonetim kapsa-
mindaki kamu idarelerinin hesap verme sorumlulugu cercevesinde, yonetimin mali faaliyet, karar
ve islemlerinin; kanunlara, kurumsal amag, hedef ve planlara uygunluk yéntinden incelenmesi ve
sonuclarinin Turkiye Blytik Millet Meclisine raporlanmasidir.” 6085 sayili Sayistay Kanunu ise
1982 Anayasasi ve 5018 sayili KMYKK ile benzer dogrultuda Sayistay’in denetim alanlarini 4.
maddede ayrintili sekilde ortaya koymustur.

Turk Sayistayi temelde iki farkli denetime odaklanmaktadir. Birincisi Sayistay Kanununun
tanimlar baghgini tasiyan 2. maddesinde de belirtilen diizenlilik denetimi olup mali denetim ve
uygunluk denetiminden olusur. Mali denetim “kamu idarelerinin hesap ve islemleri ile mali faali-
vet, mali yénetim ve kontrol sistemlerinin degerlendirme sonuclar1 esas alinarak, mali rapor ve
tablolarinin gtivenilirligi ve dogruluguna iliskin denetimi”, uygunluk denetimi “kamu idarelerinin
gelir, gider ve mallarina iliskin hesap ve islemlerinin kanunlara ve diger hukuki diizenlemelere
uygunlugunun incelenmesine iligkin denetimi” ifade eder. Ikincisi performans denetimi olup Sa-
yistay Kanununa gére “hesap verme sorumlulugu cercevesinde idarelerce belirlenen hedef ve
gostergeler ile ilgili olarak faaliyet sonucglarinin Slctilmesini” ifade eder.

Sayistay cevresel denetim konusunda harcama sonrasi uygunluk denetimine yogunlagmisg
olup gevre ile ilgili kurum ve kuruluslarin kaynaklarini denetleyerek cevresel denetim islevini yeri-
ne getirmektedir. Cevre, Sehircilik ve Iklim Degisikligi Bakanligi basta olmak tizere cevreye iliskin
merkezi ve mahalli idarelerin kaynaklarinin yasal mevzuata uygunlugunun denetlenmesi ve so-
rumlularin hesap ve islemlerini inceleyerek mali rapor ve tablolarin gtivenilirligini ve dogrulugunu
denetlemesi cevresel diizenlilik denetimi olarak kabul edilebilir (Basaran, 2007: 105). Fakat bu
anlamdaki bir cevresel diizenlilik denetimi klasik diizenlilik denetiminden farksizdir. Sadece denet-
lenen kurumun cevre ile ilgili faaliyetlerde bulunmasi dolayli olarak cevresel denetime hizmet
etmektedir. Denetimin odak noktasini ¢cevre olusturmamaktadir.

Sayistay’in gevresel konulara iliskin performans denetimi, cevreye tahsis edilen kamu
kaynaklarinin ve cevre yonetiminin etkin, etkili ve verimli kullanilma diizeyinin denetlenmesine
odaklanmaktadir (Basaran, 2007: 106). Sayistay’in performans denetimleri son yillarda stirdiir -
lebilir kalkinma cercevesinde yapilmaktadir. Stirdirtlebilir kalkinmanin ekonomik, sosyal ve cev-
resel acidan dengeli bir sekilde saglanmasina yardimci olmak amaciyla Birlesmis Milletler 2015
yilinda 17 amag ve 169 hedeften olusan Giindem 2030’u kabul etmistir (Kose, 2022: 502). Hem
INTOSAI hem de ulusal YDK'lar stirdirtilebilir kalkinma amag ve hedeflerinin gerceklestirilme-
sinde, izlenmesinde ve denetlenmesinde énemli bir role sahiptirler. Bu ¢ercevede Sayistay 2020
yilinda yayinladigi “Strdirtlebilir Kalkinma Amaclarinin Gergeklestirilmesine Yonelik Hazirlik
Streglerinin Degerlendirilmesi” baglikli denetim raporunda stirdiirtlebilir kalkinma amaglarinin



The Role of Environmental Auditing in Improving Environmental Governance 171

gerceklestirilmesine iligkin stirecleri inceleyip denetlemis ve cesitli tespitler ve onerilerde bulun-
mustur.

Sayistay cevre konusunda uluslararast is birligine dayali ortak performans denetimleri de
yapmaktadir. Ornegin, Cevre Denetimi Calisma Grubu 2009 yilinda 6 tilke YDK’sinin katilimiyla
Karadeniz'in Kirlilige Kars1 Korunmasi konulu ortak bir denetim baslatmistir (Sayistay Baskanhg,
2023a). Benzer sekilde 2020-2021 doneminde Cevre Denetimi Calisma Grubu, 12 YDK'nin kati-
limiyla plastik atik konusunda denetim yapilmasini kararlagtirmis ve ilgili kamu kurumlarinin,
plastik atik tretimi ve yonetimine iligkin belirlenmis hedeflere yonelik plan ve stratejiler gelistirip
gelistirmedigi ve 6nlemler alinip alinmadigi denetlenmistir (Sayistay Baskanligi, 2023b). Sayis-
tay’in gevre denetimi konusundaki ig birlikleri ve denetim kapasitesini genigletmesi cevresel yone-
tisim lzerinde de olumlu etki gostermektedir.

5. Sonug ve Degerlendirme

Calismada YDK'lar tarafindan gergeklestirilen cevresel denetimlerin gevresel yonetisimin
saglanmasindaki roli ele alinmistir. Son yiizyilda tilkelerin karsi karsiya kaldiklart en ciddi sorun-
lardan birisi de gevresel kirliliktir. Bu sorunla basa ¢tkmak icin ulusal devletler YDK'lar araciligiyla
geleneksel denetim islevlerini degistirerek cevresel denetimlere odaklanmaya baslamiglardir. Ulus-
lararasi diizeyde ise INTOSAI aracihigiyla uluslararasi is birligine odaklanilmistir.

Cevresel denetim, cevresel konularin ve hiikiimet politikalarinin cevresel yonlerinin ve
cevresel kamu kaynaklarinin denetimidir. Geleneksel denetim anlayisindan farklilasan bir denetim
ttirtt olmayip diizenlilik ve performans denetimlerine entegre olmus bir denetimdir. YDK’lar di-
zenlilik ve performans denetimlerini yaparken cevresel bir bakis acisiyla idareyi denetlemektedir.
Dolayisiyla cevresel denetim cevreye iligkin ulusal ve uluslararast mevzuat ve sézlesmelere uygun-
lugun denetimi olabilecegi gibi denetlenen kurulusun cevresel yontiniin etkinlik, verimlilik ve etki-
lilik agisindan denetimi de olabilir.

Cevresel denetim, strdtrtlebilir kalkinma ve yonetisim arasinda karsilikli ve gtiglii bir iligki
mevcuttur. Cevresel denetimin saglanmasi iyi yonetisimin temel ilkeleri olan saydamlik, hesap
verebilirlik ve hukukun tstinligiini ve stirdirtlebilir kalkinmayi1 dogrudan etkilemektedir. Benzer
bir etki iliskinin tersine dogru olmasi durumunda da séz konusudur. Iyi yénetisimin unsurlarindaki
bir gelisme cevresel denetimin etkinligini de artiracak, stirdirtilebilir kalkinma tizerinde pozitif bir
etki meydana getirecektir. Stirdirulebilir kalkinmanin gelismeye baslamasi da cevresel denetim ve
yonetigimi tetikleyecektir.

Sayistay’in cevresel denetim iglevi hentiz istenilen diizeyde degildir. Cevresel olaylarin
performans denetimi agisindan ele alinmasi noktasinda Sayistay’in belirli girisimleri olsa da etkin-
lik, ekonomiklik ve verimlilik artirimi icin reform ihtiyaci vardir. Sayistay cogunlukla cevresel olay-
larin diizenlilik denetimi ile sinirli kalan islevini genigletmelidir.

Cevresel denetim ve yonetisim arasindaki iliskinin son otuz yildaki gelisimine bakildiginda
su durumlarin dikkat cekici oldugu kanisina varilmustir:

e YDK’larin gevresel denetime olan ilgisi her gecen giin artmaktadir ve yapilan denetim
sayilar da bu durumu dogrulamaktadir.

e Cevresel denetim konusunda YDK’lar istenen etkinlikte degillerdir. Cevresel denetim
etkinliginin artirilmasina yonelik ulusal ve uluslararasi adimlar atilmalidir.

e YDK’lar gevresel denetim konusunda diizenlilik ve performans denetimlerinin her iki-
sine odaklansa da son yillarda performans denetimine dogru bir egilim vardir.

e Literatlir cevresel denetimin cevresel yonetisimin saglanmasinda olduk¢a 6nem arz et-
tigi yontndedir. Cevresel denetim cevresel hesap verebilirligi artirmaktadir.
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ABSTRACT

RESEARCH PROBLEM. The problem of this research
focuses on understanding the increase in the transportation of
liquefied natural gas (LNG) by sea in recent years, with the
increase in the authoritarian tendencies of governments,
irrational policies in international relations, wars and the
endangerment of energy supply security caused by increased
protection of borders.

RESEARCH QUESTION. What role does liquefied natural
gas play in ensuring the uninterrupted continuation of energy,
the most important element of modern life, and what are the
effects of the transfer of this energy source on maritime trade?

RESEARCH QUESTIONS.

What is liquefied natural gas and what kind of energy source is
it?

Which countries are the most important suppliers of liquefied
natural gas in the world?

How is liquefied natural gas transferred and what kind of
infrastructure is established to produce energy from this gas?

Can every country use liquefied natural gas?

When considered on a country basis, could liquefied natural gas
be an alternative for a more independent energy policy?

What is the global trend in liquefied natural gas trade in recent
years compared to the trade in natural gas transferred by
pipelines?

Why is liquefied natural gas trade increasing worldwide?

Does the increase in liquefied natural gas trade increase the
number of ships carrying liquefied natural gas in the world
maritime trade fleet?

Does the increase in liquefied natural gas trade lead to an
increase in the capacity of ships carrying liquefied natural gas in
the world maritime trade fleet?

ORIGINALITY/VALUE. This study offers a perspective on
the increase in liquefied natural gas trade for energy supply
security in the world and how this increase affects maritime
trade. Many studies in the literature have not drawn attention to



The Effects of the Development of Liquefied Natural Gas Trade in the World on Global Maritime Trade 175

liquefied natural gas in terms of energy supply security.
However, this study reveals an originality by establishing a
connection between the rising star of liquefied natural gas and
maritime trade and examining the effects of this rising market
on the world maritime trade fleet. In this respect, this study
opens a new horizon by examining the interaction from the
energy field to the maritime trade field with an interdisciplinary
background.

INTRODUCTION. Liquefied natural gas is the liquid form of
natural gas. This energy source is transported by sea with
liquefied natural gas (LNG) tankers. According to the BP
Statistical Review of World Energy 2022 report, the world's four
largest LNG exporters in 2021 were Australia (20.9%), Qatar
(20.7%), USA (18.4%) and Russia (7.7%), respectively.
Therefore, these countries controlled approximately four-fifths
of the LNG trade in 2021. Reasons such as the increase in
authoritarian tendencies of governments, irrational policies in
international relations, wars and increased protection of borders
endanger the security of energy supply, which is vital for the
continuity of modern life. The Russian gas authority Gazprom’s
complete cut of gas flow in the Nord Stream Pipeline in
September 2022 is a good example of this situation. This gas
excursion led to an energy crisis in Europe, and the countries
under the umbrella of the European Union took their own
measures. At this point, liquefied natural gas, whose trade has
become increasingly important in recent years, plays a very
critical role in enabling countries to carry out a more
independent energy policy and ensure energy supply security.
In this regard, this study offers a good road map for the future
by emphasizing that the increase in liquefied natural gas trade
has made the world's maritime trade fleet grow both in number
and capacity.

METHODOLOGY. The data of the study were taken from the
Energy Institute’s Statistical Review of World Energy 2023
report, The International Group of Liquefied Natural Gas
Importers’ reports on the LNG industry between 2012 and
2022, and the International Renewable Energy Agency’s
Renewable Energy Statistics 2023 report. In addition, in order
to support the data and strengthen the literature, various
articles, newspaper news, information notes and reports were
used to understand the policies carried out by the countries
towards the solutions to the natural gas crises that have
occurred in the world in recent years.

FINDINGS. In the study, first of all, it was observed that with
the increase in liquefied natural gas trade in the world, the
number of ships carrying liquefied natural gas in the world
maritime trade fleet increased from year to year. Secondly, it
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has been understood that in addition to the number of ships
carrying liquefied natural gas increasing year by year, the total
capacity of these ships is also increasing year by year. In this
regard, it has been determined that liquefied natural gas is
shining as an alternative to ensure energy supply security and a
close relationship between the maritime trade fleet carrying this
energy source.

RESULTS AND CONCLUSIONS. In recent years, the
increase in authoritarian tendencies of governments, irrational
policies in international relations, old-style wars and increased
protection of borders have made the world a more unsafe place.
This situation has endangered the security of energy supply and
the energy requirement required for the continuity of modern
life has increased the demand for liquefied natural gas. The
increase in the demand for liquefied natural gas has increased
the number and capacity of the ship fleet carrying liquefied
natural gas on a world scale. In this regard, in parallel with the
insecure course of the world, it is predicted that the role of
liquefied natural gas will increase further in the coming periods
so that countries can carry out a relatively independent energy
policy.

Keywords: Liquefied Natural Gas, LNG, World Maritime Trade,
World Maritime Trade Fleet, Energy.
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ABSTRACT

RESEARCH PROBLEM. The Green Future Index and
Legatum Prosperity Index focus on examining the relationship
between sustainable development and well-being in OECD
countries, aiming to understand how to optimize this
relationship and comprehend the connection between these
indices.

RESEARCH QUESTIONS. "How do the Green Future Index
and Legatum Prosperity Index affect sustainable development
and well-being in OECD countries;, and how can the
relationship between these two indices be understood?" This
question aims to investigate what the Green Future Index and
Legatum Prosperity Index mean for OECD countries in terms of
sustainable development and well-being, and how these indices
can be evaluated together.

ORIGINALITY/VALUE. This research aims to make an
original contribution by bringing together relatively
underexplored indices such as the Green Future Index and the
Legatum Prosperity Index and examining the relationship
between them using a previously unused analysis method,
canonical correlation analysis.

METHODOLOGY. This study adopts canonical correlation
analysis as a research method to examine the relationship
between sustainable development and well-being using 2023
data from the Green Future Index and Legatum Prosperity
Index. Canonical correlation analysis is a powerful multivariate
statistical method used to uncover complex relationships
between two or more sets of variables and identify the highest
correlations between these variables.

FINDINGS. The study will process the obtained data using
canonical correlation analysis, and the results of this analysis will
explain the relationship between the Green Future Index and
the Legatum Prosperity Index. The results of canonical
correlation analysis provide an important perspective on
understanding the complexity of sustainable development and
well-being by identifying the highest correlations between
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variables.

CONCLUSIONS AND RECOMMENDATIONS. It was
found that there are stronger relationships in specific subgroups
between the components of the Green Future Index and the
components of the Legatum Prosperity Index. These subgroups
include areas where environmental sustainability and economic
prosperity are more closely related. Future research can conduct
a more in-depth analysis of the relationship between the Green
Future Index and the Legatum Prosperity Index, including a
more detailed analysis of the indicators used in these indices.

Keywords: Green Future Index, Legatum Prosperity Index,
Canonical Correlation Analysis.

YESIL GELECEK VE REFAH ENDEKSLERI
ARASINDAKI ILISKI: KANONIK KORELASYON
ANALIZI

OZET

ARASTIRMA PROBLEMI. Yesil Gelecek Endeksi ve
Legatum Refah Endeksi, OECD tilkelerinde stirdurtilebilir kal-
kinma ve refah arasindaki iligkiyi inceleyerek nasil optimize edi-
lebilir ve bu endeksler arasindaki baglanti nasil anlagilabilir soru-
larina odaklanmaktadir.

ARASTIRMA SORUSU. “Yesil Gelecek Endeksi ve Legatum
Refah Endeksi, OECD tilkelerinde surdiirilebilir kalkinma ve re-
fahi nasil etkilemektedir ve bu iki endeks arasindaki iligki nasil
anlagilabilir?". Bu soru, Yesil Gelecek Endeksi ve Legatum Refah
Endeksi'nin OECD tilkeleri icin strdtrtlebilir kalkinma ve refah
acisindan ne anlama geldigini ve bu endekslerin birlikte nasil
degerlendirilebilecegini arastirmay: amaclamaktadir

OZGUNLUK. Bu arastrma, Yesil Gelecek Endeksi ve
Legatum Refah Endeksi gibi gorece az calisiimis endeksleri bir
araya getirerek ve bu endeksler arasindaki iliskiyi daha ¢nce kul-
lanilmamug bir analiz yontemi olan kanonik korelasyon analizi ile
inceleyerek 6zgtin bir katki sunmayi amaclamaktadir.

METODOLOJI. Bu calisma, 2023 yilina ait Yesil Gelecek En-
deksi ve Legatum Refah Endeksi verilerini kullanarak, stirdiirt-
lebilir kalkinma ve refah arasindaki iligskiyi incelemek icin bir
arastirma yontemi olarak kanonik korelasyon analizini benim-
semektedir. Kanonik korelasyon analizi, iki veya daha fazla de-
gisken kiimesi arasindaki karmasik iliskileri agiga cikarmak ve bu
degiskenler arasindaki en yiiksek korelasyonlari belirlemek icin
kullanilan gtigli bir cok degiskenli istatistiksel bir yontemdir.

BULGULAR. Calisma, elde edilen verileri kanonik korelasyon
analizi ile isleyecek ve bu analizin sonuclari, Yesil Gelecek En-
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deksi ile Legatum Refah Endeksi arasindaki iliskiyi aciklayacak-
tir. Kanonik korelasyon analizi sonugclari, degiskenler arasindaki
en yuiksek korelasyonlari belirleyerek, stirdirtilebilir kalkinma ve
refahin karmasikligini anlama konusunda 6énemli bir perspektif
sunmaktadir

SONUCLAR VE ONERILER. Yesil Gelecek Endeksi bilesen-
leri ile Legatum Refah Endeksi bilesenleri arasinda belirli alt
gruplarda daha gticlu iligkilerin oldugu tespit edilmistir. Bu alt
gruplar, cevresel stirdirtilebilirlik ve ekonomik refahin daha ya-
kindan iligkili oldugu alanlari icermektedir. Gelecekteki arastir-
malar, Yesil Gelecek Endeksi ve Legatum Refah Endeksi arasin-
daki iliskiyi daha derinlemesine inceleyerek, bu endekslerin 6l-
¢imtiinde kullanilan goéstergelerin daha ayrintili analizini yapabi-
lir

Anahtar Kelime: Yesil Gelecek Endeksi, Legatum Refah En-
deksi, Kanonik Korelasyon Analizi.
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ABSTRACT

RESEARCH PROBLEM. Firm activities are affected by
many factors. These factors can be internal or external to
the business. These factors affect the financial ratios of the
firm. Business managers need to consider these effects
when examining their ratios to activities.

Activity rates; It is a measure that shows how much in-
vestment is made relative to the income of firm assets.
With the help of this ratio, business managers determine
how efficiently assets are used. As with all financial ratios,
activity ratios are affected by many internal and external
factors. Decisions taken or changes in the market can in-
crease or decrease the operating rates of firm.

Macroeconomic changes are one of the main external fac-
tors that deeply affect the financial structure of firm. The
decisions taken by economic managers and the activities
of market participants affect the investments and income
of firm. This situation affects the conversion time of firm
assets into cash. It highlights the issue of working capital
management. Working capital requires successful cash
management. The level of activity rates of firm is one of
the issues that business managers should focus on.

The sales amount is used in the numerator of the activity
ratios, and the amount of the account item is used in the
denominator. Thus, the efficiency of the activity rate and
the rate of conversion to cash can be determined. Activity
ratios can be calculated for many balance sheet items. On
the other hand, asset turnover rate is used to calculate the
conversion time to cash of investments made by firm as a
whole.
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Active turnover rate; It shows how efficiently the assets of
firm are used. It is very important for firm to determine
how much of their assets turn into cash in a year. The
level of asset turnover indicates the extent to which firm
operate within their capacity. Whether the rate is low or
high may depend on many factors. One of the important
issues here is that the firm to be evaluated are from similar
sectors. This filter will eliminate the problem of changing
asset turnover rates due to asset structures varying from
sector to sector.

Interest rate, as a kind of cornerstone of the current econ-
omy, is an effective indicator in evaluating alternatives.
Interest, an important financial policy tool, allows market
managers to carry out policies by increasing or decreasing.
However, changes in interest rates deeply affect all market
stakeholders. At different interest levels, different invest-
ment and financing views are effective in the market, and
firm must adapt to these changing market conditions. In
order for business managers to adapt to changing market
conditions, they need to know which business financials
are affected by changes in interest rates.

For this reason, the interaction between asset turnover rate
and interest, which are important indicators, was exam-
ined in the study. Thus, it was aimed to determine
whether the asset turnover rate of firm would be affected
by changes in interest rates.

RESEARCH QUESTIONS. In the study, the relation-
ship between asset turnover rate and interest rate was ex-
amined. It is aimed to measure the effects of changes in
investment and financing decisions caused by interest
rates, which are one of the leading variables of macroeco-
nomic indicators, in terms of firm.

DATA AND METHODOLOGY. In the study, data of
companies in the manufacturing sector traded in Borsa
Istanbul were used. Analysis was carried out on 125 com-

panies whose data was fully accessible between the 3rd
quarter of 2012 and the 2nd quarter of 2022.

In the study, one-way or reciprocal causality relationship
between variables from one variable to another was ex-
amined. Since the panel data set is a homogeneous data
set, the causality relationship was tested using the granger
causality test.

The study investigated whether there is a causal relation-
ship between asset turnover rate and interest rates. For
this reason, asset turnover rate (AKDH) and interest rate
(FO) variables were used as variables.

FINDINGS. The null hypothesis of the CD Test con-
ducted in the study is that there is no correlation between
units in the variable in analysis. When the results obtained
were examined, it was concluded that the null hypothesis
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for the variables in the analysis was rejected and there was
a correlation between units. For this reason, the second
generation panel unit root test was applied for AKDH and
FO variables. Second generation panel unit root tests are
also divided into three groups. In the study, the Cross Sec-
tion Augmented Im, Pesaran and Shin (CIPS) Panel Unit
Root Test, which is one of the third group panel unit root
tests suggested by Pesaran (2007), was applied.

The null hypothesis of the CIPS Test is that the analyzed
series are not stationary. CIPS Statistics are considered
stationary at the significance level where it is absolutely
greater than the critical values. According to the results, it
was determined that the AKDH series is not stationary at
level, while the FO series is stationary at level. For this rea-
son, the first difference of the AKDH series was taken and
their stationarity was tested again.

When the results of the CIPS test with the differenced data
were examined, it was determined that the AKDH variable
was stationary at the 1% significance level.

In order to determine the appropriate method in panel
data models, the homogeneity of the parameters must be
analyzed. In order to apply the Granger causality test, the
slope coefficients of the variables must be homogeneous.
According to the Swamy S Test results, the p value was
calculated as 0.1463. In this case, it can be said that the
slope coefficients of the parameters used in the study are
homogeneous.

RESULTS AND CONCLUSIONS. Wald Test was per-
formed for Granger causality. The basic hypothesis is that
the excluded variable is not the Granger cause of the vari-
able in the equation. The alternative hypothesis is that the
variables are Granger caused. According to the results ob-
tained, the basic hypothesis stating that the asset turnover
rate is not a Granger cause of the interest rate, according
to the results obtained at lag numbers 4 and 8, could not
be rejected. According to the tests, changes in the asset
turnover rate do not affect the interest rate.

When the Granger causality test from the interest rate to
the asset turnover rate was examined, the main hypothesis
of the analysis was rejected in the results obtained at lag
numbers 4 and 8. According to the test results, changes in
interest rates affect the asset turnover rate of businesses.
The interest rate is the Granger cause of the asset turnover
ratio. When the results of both 4 and 8 lag tests are exam-
ined, it can be said that a causality relationship has been
established at the 1% significance level.

Keywords: Asset Turnover Rate, Interest, Financial Man-
agement



