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RESEARCH ARTICLE

Analysis of the Relationship Between Entrepreneurship and Trade
Openness within the Framework of Quantile Panel Approach: The Case of
OECD Countries

Safiullah SALANGE 1, Sezer BOZKUS KAHYAOGLU 2

Abstract
This study aims to examine the impact of the trade openness of selected OECD countries on entrepreneurship. There is a
general acceptance that the impact of the trade openness of economies on entrepreneurship is positive. In the analysis
process, econometric modeling studies were carried out based on the data of the selected OECD countries for the 2006-2020
period. The quantile panel regression technique was used to test the impact of trade openness on entrepreneurship. The
quantile panel regression analyses have been carried out with an approach that considers the asymmetric situation
between the selected OECD countries. Hence, this approach has been a contribution to the literature. Policy
recommendations are presented within the framework of empirical findings. According to the empirical findings,
entrepreneurship activities are important in terms of increasing economic performance in the selected OECD countries and
show that policies should be implemented in support of entrepreneurship activities. The necessity of considering the impact
of the trade openness level on entrepreneurship in determining policies has been revealed. In particular, the fact that the
economies assess this issue in the policy development process can be considered a strategic instrument.
Keywords: Entrepreneurship, Trade Openness, Quantile Panel, Heterogeneity
Jel Codes: 126, F10

Kantil Panel Yaklasimi Cercevesinde Girisimcilik Ile Disa A¢iklik Arasindaki iliskinin Analizi:
OECD Ulkeleri Ornegi*

Ozet
Bu calisma, secilen OECD lilkelerinin ticaret agikliginin girisimcilik tlizerindeki etkisini incelemeyi amaglamaktadir.
Ekonomilerin ticaret acikliginin girisimcilik iizerindeki etkisinin olumlu olduguna dair genel bir kabul vardir. Analiz
stirecinde, 2006-2020 dénemi igin segilen OECD Ililkelerinin verilerine dayanarak ekonometrik modelleme ¢calismalari
gergeklestirilmistir. Ticaret agikliginin girisimcilik tlizerindeki etkisini test etmek icin kantil panel regresyon teknigi
kullanilmigtir. Kantil panel regresyon analizleri, secilen OECD iilkeleri arasindaki asimetrik durumu géz oniinde
bulunduran bir yaklasimla gerceklestirilmistir. Bu nedenle, bu yaklasim literatiire bir katki olmustur. Politika onerileri
ampirik bulgular ¢ercevesinde sunulmaktadir. Bu ¢calismada elde edilen bulgulara gére, girisimcilik faaliyetlerinin segilen
OECD ilkelerinde ekonomik performansin artirilmasi agisindan énemli oldugu ortaya konmaktadir ve girisimcilik
faaliyetlerini destekleyici ydnde politikalarin uygulanmasi gerektigini gdstermektedir. Ticari agiklik diizeyinin
belirlenmesinde girisimcilige olan etkilerinin dikkate alinmas: gerekliligi ortaya konmustur. Ozellikle, ekonomilerin bu
konuyu politika gelistirme stirecinde degerlendirmesi stratejik bir arag olarak kabul edilebilir.
Anahtar kelimeler: Girisimcilik, Disa Aciklik, Kantil Panel, Heterojenlik
Jel Kodu: L26, F10

CITE (APA): Salange, S., Kahyaoglu, S. B. (2024). Analysis of the relationship between entrepreneurship and trade
openness within the framework of quantile panel approach: the case of OECD countries. [zmir [ktisat Dergisi. 39(3). 605-
620.Doi: 10.24988/ije.1459535
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1. INTRODUCTION

With the transition from an industrial society to an information society, the importance of
entrepreneurship has increased with significant developments in production, transportation, and
management and the acceleration of the global economy (Stoica et al., 2020). It is expressed as
entrepreneurs who make the most important contribution to the development and prosperity of an
economy (Malecki, 2018). In this context, entrepreneurs play an important role in the development
of new products by integrating technological innovations into production processes. The main
reason for this is that entrepreneurs are prone to risk and the ability to develop creative approaches
in the use of raw materials, capital, and labour, defined as production factors (Khalil, 2019; LéKhang
and Thanh, 2018).

Countries should closely follow technological innovations to maintain and improve their economic
power and prosperity in the global competitive environment (Porter, 1990; Pradhan et al., 2020). In
such a competitive environment, those who can integrate innovations into work processes and new
products and services are defined as entrepreneurs (Schumpeter, 1976; Fischer ve Nijkamp, 2009).
Therefore, the speed of a country's economic development is possible with not only its available
resources but also with the support of an entrepreneurial approach based on the knowledge and
creativity that will be applied to practice in an economy. It is a fact that entrepreneurs can increase
the economic resource uses of countries by establishing new businesses and thus contribute to
creating employment and increasing income and prosperity with different and new applications in
various industries (LEKhang and Thanh, 2018). Entrepreneurs make a significant contribution to the
industries and national economies where they operate.

This importance of entrepreneurship is due to its positive effect on economic growth through
business opportunities and innovation. So, in a constant innovation process; Entrepreneurs as
individuals who abandon the old ones and engage in more effective and new ways and methods, are
one of the most important actors of economic growth as individuals who trigger the creative
destruction process (Stoica et al., 2020). New ideas and projects cannot turn into innovation without
an entrepreneurial individual and thus competitive advantage. In other words, new ideas and
projects turn into economic value only when they come together with entrepreneurship
(Schumpeter, 1976; Fischer ve Nijkamp, 2009; Sahin, 2018).

Gross Domestic Product (GDP) is considered the best measure of economic performance, and this
can be defined as "the value of final goods and services produced using production factors within the
borders of a country in a period, calculated at market prices" (Prasetyo and Kistanti, 2020; Rusu and
Roman, 2017). To ensure the continuity of economic growth, savings, new capital investments,
human capital investments, and new technologies must be operative. The increase in savings will
allow the investments in new capital goods to increase, causing the capital stock to grow, in this way,
the amount of capital per unit labour will increase, and unit labour will become more productive.
Likewise, investments in human capital, which means talent and knowledge, will ensure the
advancement of both productivity and technology. Finding new technologies and implementing new
products will also bring increased efficiency and production. Therefore, the contribution of these
elements to economic growth will be extremely high. Along with these factors that constitute the
main sources of economic growth, other factors determine growth. Many studies have discussed the
factors affecting economic growth (Kaur and Bains, 2013; Doran et al,, 2018; Khalil, 2019; Altinisik
and Giilen, 2020; Pradhan et al., 2020). Trade openness is taken as one of the most influential factors
of economic growth (Sahin, 2018; Khalil, 2019). Trade openness generally indicates the ratio of
foreign trade volume, which shows the sum of imports and exports, to national income. In this regard,
the higher this ratio is, the more open the country's economy is to the global economy. There is a
strong and positive relationship between economic growth and trade openness. Trade openness
increases the total factor productivity of the country's economies by using more efficient production
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techniques, increasing real income per capita. In this respect, the impact of trade openness on
entrepreneurship is analysed with novel econometric techniques in this work for the selected OECD
countries to contribute literature. The organization of the work is given in Figure 1 as follows:

Figure 1: The Organization of the work

Introduction

e Aim of work
¢ scope of work
¢ contribution of work

Litrature Review

e Enterperneurship
e Trade Opennes
¢ Quantil Panel

Data Analysis

e Descriptive Statistics

e Testing for slope
hetrogeneity

Regression e Panel Unit Root Tests

v

Empirical Findings

Concluding Remarks

¢ Quantil Panel Regression « Key findings

o Robustn.ess Checks —> . Futur Research
¢ Descussion on the Model Recommendation
Findings

o [imitations of Work

Source: Prepared by the Authors.
1.1 Aim and Scope of Work

Considering the increasing importance of entrepreneurship in countries that prioritize stable growth
and economic development in a competitive environment, this study aims to reveal the interaction
between trade openness and entrepreneurship. Trade openness is a leading indicator of economic
growth and is a common way of monitoring the economic performance of countries. In the analysis
process, econometric modelling studies were carried out based on the data of the selected OECD
countries for the 2006-2020 period. The quantile panel regression technique was used to test the
impact of trade openness on entrepreneurship.

1.2 Contribution of Work

Analysis was made based on the quantile panel regression method. This method considers the
asymmetry of the selected OECD countries regarding trade openness and entrepreneurship
implementations. The asymmetry of the distribution is captured in quantile panel regression based
on modeling the quantiles independently of distributional assumptions conditional on the data (i.e.,
Q(Y|X)). In this respect, this work attempts to contribute to the literature within the framework of
the novel method applied, the countries examined, and the empirical findings obtained.

2. LITERATURE REVIEW

To clarify the main hypothesis addressed in this study, a literature review was carried out in three
main areas. The first two of these were namely, “trade openness” and “entrepreneurship” and these
concepts were examined to determine the theoretical basis and conceptual framework. As an
approach, a scan was made from oldest to newest in the literature to give the “big picture”. Thirdly,
“quantile panel regression” was examined to determine the method used correctly and
appropriately. Therefore, the literature review to determine the method considers the newest
methods, techniques, and approaches in the applied literature. Care was taken to ensure that the
econometric approach, tests, and codes used were value-added and contributed to the literature. In
this context, the appropriate works from the literature obtained were summarized below based on
the critical review approach.
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2.1. Literature on Entrepreneurship

Entrepreneurship is defined in the literature as follows: working for oneself rather than working for
someone else for a wage/salary (Global Entrepreneurship Institute, 2024; Tolbert et al., 2011).

[t is possible to promote private ownership by developing entrepreneurship in a country and at the
same time if entrepreneurial skills are encouraged, it creates employment, helps diversify economic
activities, and contributes significantly to exports and trade.

The first contribution in the literature on the concept of entrepreneurship was put forward by French
economist Richard Cantillon in 1755. This author emphasized how important entrepreneurship is
for an economy. According to Cantillon, an entrepreneur is the person who receives a product and
takes risks at a certain price (Nguyen, et al.,, 2021). Institutions, human capital and entrepreneurship
density. Journal of the Knowledge Economy, 12(3), 1270-1293, doi: 10.1007/s13132-020-00666-w..
An entrepreneur is a factor that contributes to the realization of production by bringing together
labour, capital, and land (Kaur ve Bains, 2013:32; Altinisik ve Kiilen, 2020:278). In his study, this
author discussed entrepreneurship mostly with the dimension of uncertainty. According to Cantillon,
entrepreneurs buy and/or produce inputs to sell at a price that has not yet been determined. Hence,
the main feature of entrepreneurs is that they must survive with an uncertain income. If this is
adapted to current market conditions, Cantillon was the first to describe entrepreneurship in terms
of risk and uncertainty (Khalil, 2019: 12; LéKhang and Thanh, 2018:357-358).

Jean Baptiste Say, one of the thinkers who followed this author, brought a holistic approach to
entrepreneurship in 1845. According to his approach, entrepreneurs are people who work to
produce commercial products and are responsible for bringing together production factors
consisting of natural resources and capital. Say's definition, which is used even today, the managerial
responsibilities of the entrepreneur are brought to the fore (Jean Baptiste Say Institute, 2022).
However, it is important not to confuse managers with entrepreneurs (Sahlman and Stevenson
1991).

Entrepreneurship is included in Schumpeter's work on Economic Development Theory (1912),
which places the entrepreneur at the centre of the capitalist development process. When evaluated
from this perspective, the effects of entrepreneurial activities that disrupt a system and create profit
opportunities emerge. Entrepreneurs are therefore responsible for innovations through new
products, new services, new sources of supply, new methods, and new forms of organization (Maritz
et al., 2020; Setini et al., 2020). Therefore, as the development of the private sector in an economy
becomes increasingly important for economic growth, entrepreneurs begin to be viewed from a more
"capitalist perspective". In other words, entrepreneurship is one of the main "driving forces" that
leads the transition to a market economy (Global Entrepreneurship Institute, 2024; Tolbert et al,,
2011; McGrath, 2003; Oviatt et al.,, 2005).

There are many analyses in the literature that focus on entrepreneurship, entrepreneurs, and
entrepreneurial activities and discuss these concepts from different perspectives (Scholman et al,,
2015; Peprah and Adekoya, 2020; Sigue, 2020). This research focuses mostly on developed countries
rather than developing countries due to the lack of statistical data on developing countries.

2.2. Literature on Trade Openness

According to Grossman (1984), if trade is opened in an economy, this leads to a decrease in the price
of industrial goods. As a result, fewer people choose to become entrepreneurs due to falling
commodity prices. In fact, increasing the trade openness of an economy reduces the attractiveness of
entrepreneurship relative to paid work, thus resulting in a decrease in the supply of entrepreneurs
in that economy. When evaluated from this perspective, as the rate of openness of the economy
increases, the attractiveness of entrepreneurship decreases compared to paid work (Sheikh et al,,
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2020). Accordingly, this results in a decrease in the supply of entrepreneurs (Scholman et al., 2015).
Additionally, opening up to foreign direct investment also harms domestic entrepreneurship.
Therefore, in this context, domestic entrepreneurship is overshadowed by international trade
(Tirole, 1988; Oyama et al.,, 2011).

Within the framework of studies conducted in the literature, the effect of trade openness on
entrepreneurship is unclear (Sautet 2013). The main reason for this is that, on the one hand, trade
openness offers increased opportunities to new entrepreneurs as it provides them with access to
wider product and input markets, while on the other hand, trade openness between countries
increases the intensity of competition, reduces incentives, and increases barriers to entry for
potential entrepreneurs (Peprah and Adekoya, 2020).

It has been observed that the number of studies based on trade openness is low in the literature
(Amin etal., 2021; Rahman et al., 2021; Scholman et al., 2015; Sheikh et al., 2020). In this respect, our
study aims to contribute to the literature based on new tests and techniques. The impact of trade
openness on entrepreneurship is analyzed based on the quantile panel regression technique, a new
approach for the selected OECD countries. The main reason for using “Quantile Panel Regression
(QPR)” and the advantages it provides are explained below.

2.3. Literature on Quantile Panel Regression

Quantile regression is an estimation technique developed to estimate covariate effects of different
quantities. Through this method, it can be used to estimate the effects on the data under
consideration at any quantile of the distribution (Galvao, 2008). Therefore, it provides a more
informative regression picture than known least squares methods. Koenker and Bassett (1978)
extended the standard regression by proposing the quantile regression (Canay, 2011).

2.4. The Advantages of Quantile Panel Regression

Quantile regression model is applied in this study and the advantage for choosing this model is
summarized in Figure 2. The quantile regression method allows a researcher to account for
“unobserved heterogeneity” and “heterogeneous covariate effects”. At the same time, the availability
of panel data potentially allows a researcher to include “fixed effects” to control for some
“unobserved covariates” (Koenker, 2004; Koenker, 2005; Geraci and Bottai, 2007, Abrevaya and
Dahl, 2008; Galvao, 2008; Rosen, 2009; Lamarche, 2010).

Figure 2: The Advantages of Quantile Regression
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Quantile panel data can be used for introducing dependence between the regressors and the random
coefficients and weakening the assumption of comonotonicity among the variables. In this way, this
approach enables the structure of allowable dependence between different coefficients (Graham,
2015). With the help of the quantile panel regression model, it is possible to obtain sufficient results
for researchers, unlike standard regression which only measures the conditional mean. In this
respect, quantile panel regression is good at justifying the “conditional distribution” by investigating
the interconnection between variables at the upper and lower levels (Canay, 2011).

2.5. Quantile Panel Regression Model and Parameter Estimation Process

In terms of the related literature, it has been observed that if entrepreneurship is sustained by
providing value-added products and services, trade openness has a positive impact (Altinisik and
Kiilen, 2020; Amin et al.,, 2021). Trade Openness is described in the literature as the total of exports
and imports divided by the gross national product (exports + imports / GNP).

As a mathematical expression;
Entrepreneurship (Y0) = f((X+M)/Y)) (D)

Where YO, X, M and Y stands for entrepreneurship, export, import, and income respectively and
represents the relationship between the two, i.e. Entrepreneurship and Trade Openness.

The sensitivity of entrepreneurship in response to the variables in question can be measured by
taking the natural logarithm of both sides of the Equation 1, which can be written as follows:

In (Entrepreneurship)= alphao+alphai In ((X+M)/Y) (2)
In our work, Trade Openness (FO) can be expressed mathematically as
Ln (Trade Openness) = In (X+M)-In(Y) (3)

The alphai parameter of this variable is positive when trade openness affects entrepreneurship more
than economic growth. On the other hand, a negative sign of alpha: indicates a tendency for growth
to be against trade openness. Although the model appears to be univariate, it has been estimated as
parsimoniously as possible (Dilanchiev and Sekreter, 2015; Doran et al., 2018). The empirical method
used in evaluating the relationship between economic growth and trade openness may yield different
results. Therefore, this study provides new information that contributes to the existing literature.

3. DATA ANALYSIS
3.1. Data

The data is taken from the World Bank, OECD, and GEDI for 2006-2020. We try to include all OECD
countries, unfortunately, due to missing data we selected 12 countries to achieve a balanced panel
data as shown in Figure 3.

Since we have limited data, we prefer 2 variables as indicators of Trade Openness and
Entrepreneurship for our analysis to increase the performance of the tests for the next steps. There
are two variables in the analysis as follows:

1. Trade Openness (FO): Trade openness is expressed as the ratio of trade to GDP (Dilanchiev and
Sekreter, 2015). This is calculated for the selected OECD Countries.

2. Entrepreneurship (Y0): It is obtained from GEDI, an index containing information about the
entrepreneurship ecosystem of countries (GEDI, 2024).
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Figure 3: Data-The Selected OECD Countries List
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Source: Prepared by the Authors.

The logarithmic forms of the variables are used in the model, i.e., IFO, 1YO respectively. The size and
power are evaluated at a level of 5%. The quantile regression for panel data method is used (Canay,
2011). Pesaran and Yamagata (2008) find that an increase in the number of regressors leads to lower
performance of the tests. In this respect, the empirical findings are given in the below section.

4. EMPIRICAL FINDINGS

The analysis and tests are executed in Stata 17 program. Firstly, the data is explained and then, the
descriptive statistics, panel unit root test results, and the slope heterogeneity test results are given
before we start the detailed analysis and robustness checks. Secondly, quantile panel regression
analysis is conducted, and empirical findings are presented in the following tables.

4.1. Descriptive Statistics

These two variables are not normal based on the descriptive statistics and |B Test results as given in
Table 1. This is the initial finding for the heterogeneity.

Table 1: Descriptive Statistics of Data

Girisimcilik Gostergesi (IYO-) Ticari Aciklik Gostergesi (LFO)
Mean 6.294 -0,236
|Median 4.740 -0,353
|Maxsimum 18.105 0,926
Minimum 1.194 -0,903
Std. Dev. 4.085 0,4168
Skewness 0,932 0,949
Kurtosis 3.006 3.387
Jarque-Bera 26.070 28.187
Probability 2.182 e-06 7.569e-07
Sum 1133.092 -42.648
Sum Sq.Dev. 2988.120 31.100
Observation 180 180
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As next step, the kernel density estimates of variables are given in Figure 4a and Figure 4b. These
two variables are not normal based on the Density Estimates and JB Test Results. This supports the

initial finding for the heterogeneity explained above.
Figure 4a: The Density Estimate of Entrepreneurship of OECD Countries 2006-2020
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Figure 4b: The Density Estimate of Trade Openness of OECD Countries 2006-2020
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4.2. Testing for slope heterogeneity
Panel data analysis provides significant advantages to researchers compared to traditional
regression analyses. However, it is necessary to test the heterogeneity of the slope. Failure to perform

the necessary heterogeneity tests in this regard may lead to biased results (Baltagi, 2013).
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Table 2: Key Features of the Slope Heterogeneity Tests

1.Test

2.Test

3.Test

4 Test

¢ Delta test

¢ HAC durability

e CSD durability

e Bias adjusted LM

e Pesaran and test test test
Yamagata (2008) ¢ Blomquist and ¢ Chudik, Pesaran ¢ Pesaran, Ullah
e Standard form Westerlund and Tosetti and Yamagata
(2013) (2011) (2008)
e Kernel function e Weak and strong ® Error cross-
approach form exogenous section
regressors independence

Source: Bersvendsen and Ditzen, 2021.

In this study, for this reason, the slope heterogeneity tests in the literature were applied in four
different types namely 1. Delta Test (Pesaran and Yamagata, 2008), 2. HAC Robust Test (Blomquist
and Westerlund, 2013), 3. CSD Robust Test (Chudik, Pesaran, and Tosetti, 2011), 4. Bias-adjusted LM
Test (Pesaran, Ullah and Yamagata, 2008). Key features of these tests are summarized in Table 2. The
slope heterogeneity test results are shown in the Table 3a and Table 3b respectively.

Table 3a: The Slope Heterogeneity Tests Results

Test Variables
1YO Prob. 1IFO Prob.
CcD 11.476 0.000 11.464 0.000
%95 Confidence interval
Table 3b: The Slope Heterogeneity Tests Results

Test Parameters Prob.

Delta 3.550 0.000

Delta adj 3.970 0.000

%95 Confidence interval

According to the findings obtained as a result of the Table3a and Table 3b.
HO: There is cross-sectional independence.
H1: There is cross-sectional dependence.

The test results indicate the existence of heterogeneous slop, and we reject the null hypothesis as
“slope coefficients are homogenous”. Probability values less than 0.05 indicate this. The economic
meaning of this result is that it provides information that the entrepreneurship of countries has an
impact on each other and may have a spillover effect. In addition, it is seen that the trade openness
variable also creates an interaction between countries and impacts each other.

Panel Unit Root analysis is performed after the cross-sectional dependency test, depending on the
effect in question. The response of the series to shocks over time is analyzed. The result regarding
this test is presented in the below section.
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4.3. Panel Unit Root Test

Panel data, also called "longitudinal data" or "cross-sectional time series data". In this respect,
multiple units are observed at two or more periods in panel data (Zhao, 2013). Panel data form
provides two types of information namely the "cross-sectional information" and the "time series
information". The first one is reflected in the differences between units, and the second one is
reflected in the changes within units over time. Therefore, testing and estimation techniques based
on panel data allow us to take advantage of this valuable information (Pesaran, 2007).

[t is important to check the existence of unit roots in the panel data before proceeding with the next
steps. Itis a fact that the presence of unit roots may lead to the misinterpretation of empirical results
(Ng and Perron, 2005). It should be noted that adding the cross-section dimension to the time series
dimension is advantageous in improving the power in testing for nonstationary and cointegration.
However, the cross-section dimension may cause a "cross-section dependency” problem (Pesaran,
2007; Zhao, 2013).

Table 4: The panel unit root test results- Entrepreneurship (1YO) &Trade Openness (IFO) with
Constant and Trend

Pesaran's CADF CIPS
Variables constant constant & trend constant constant & trend
LIYO -1.908 -2.020 -2.127 -2.209
LFO -2.429 -2.368 -1.668 -1.612

%95 Confidence interval
We use panel unit root test approach of Karavias and Tzavalis (2014).
HO: All panel time series are unit root processes.
H1: Some or all of the panel time series are stationary processes.

The panel unit root test results are given in Table 4-Enterprenurship (1YO) and Trade Openness (1IFO)
respectively. In the Table 4 above, there is a unit root in the horizontal section and also in the panel.
The test results provide information that shocks permanently affect the series. In addition, there will
be variation in parameters based on tail effects in the analysis due to the presence of unit roots in
both the horizontal section and the panel.

In terms of the analysis in question, the parameters must be heterogeneous. For this purpose, it was
tested whether the parameters were homogeneous or not. According to the results of the analysis, it
was rejected that the parameters were homogeneous among the variables. The relevant test results
are presented in the Table 3a and Table3b.

Probability values in the delta test being less than 0.05 indicate the result in question. All the test
results in the above tables provide support for the use of the quantile panel regression approach
based on the relationship between variables. In this respect, quantile panel regression analysis is
preferred, and the empirical findings are given in the below section.

4.4. Quantile Panel Regression

The quantile panel regression results are presented in Table 5. In this respect, the estimation at low
quantiles is statistically significant and positive.
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Table 5: The Quantile Panel Regression of Entrepreneurship and Trade Openness

Varibles 0.25Q 0.50Q 0.75Q 0.95Q
IFO-IYO 0.573 0.4154 2.687 -0.066
(0.018) (0.032) (0.302) (0.990)

%95 Confidence interval

This indicates the positive impact of trade openness on entrepreneurship in certain economic
conditions, i.e. when there is low trade openness level in an economy. The estimation at high
quantiles is not statistically significant but the sign of the coefficient is negative.

This reveals that the high level of trade openness can discourage entrepreneurship. In this respect,
the discussion and the policy implications are given in the below section based on the literature.

4.5. Discussion

The relationship between entrepreneurship and trade openness is significant at low quantiles (0,25
& 0.50) and insignificant at high quantiles (0,75 & 0.95). Accordingly, increasing trade openness
negatively affects entrepreneurship in the selected OECD countries. This situation is similar to the
findings in the literature (Amin et al., 2021; Rahman et al., 2021; Scholman et al., 2015; Sheikh et al,,
2020).

According to the findings, it can be stated that trade openness has positive effects on
entrepreneurship in emerging economies based on the low quantile (0,25 & 0.50) estimates. On the
other hand, domestic entrepreneurship is crowded out by international trade when the trade
openness is high which is shown at high quantiles (0,75 & 0.95) estimates in Table 5.

These results indicate that certain infrastructure must be established for entrepreneurial activities,
which are seen as one of the important determinants of economic growth, to create positive effects.
A better economic welfare, that is, a better functioning governance structure and financial system
and the development of capital markets, is of great importance to support entrepreneurial activities.
Therefore, if it is aimed to develop innovations and create value-added production through
entrepreneurship, the necessary improvements must be made by investing in these areas specified
by the state considering the trade openness level (Amin et al.,, 2021; Rahman et al., 2021; Scholman
et al.,, 2015; Sheikh et al.,, 2020).

The relationship between economic growth and entrepreneurship is closely tied to a country's
competitiveness. The impact of competitive and efficient growth on entrepreneurship is related to
the country's openness to trade. If a country has positive economic growth, then it generally has a
trade-oriented strategy, which can increase entrepreneurship (Dilanchiev and Sekreter, 2015; Doran
et al., 2018). Conversely, if a country has an anti-trade attitude, it may hinder entrepreneurship.
Overall, economic growth can promote entrepreneurship by fostering competitiveness and efficient
use of resources, which can be facilitated by openness to the outside world (Global Entrepreneurship
Institute, 2024). These findings are supported by the quantile values in our model. In summary,
economic growth can enhance entrepreneurship by enabling greater efficiency and productivity in
resource allocation (Sheikh et al., 2020).
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5. CONCLUSION

In conclusion, it is seen that trade openness has a positive effect on entrepreneurship at values below
the median but does not have this effect above the median. Although there is statistical insignificance
at high quantile values, the fact that the sign turns negative is important information that should be
considered in the analysis in question. This is critical for the policy establishment process of the
countries to achieve their targets.

There is a potential to contribute to the development and growth of entrepreneurs in economies with
trade openness. In economies with trade openness, entrepreneurs have access to a wider range of
products and services and support an efficient resource allocation environment. However, according
to the findings, it has been determined that if the level of trade openness exceeds a certain rate, the
positive effects disappear and negative effects occur by suppressing entrepreneurship. Hence, these
empirical findings are important for the policy development process to execute the right strategy at
the right level of trade openness.

In the theoretical part, the mathematical representation of the parameter of trade openness is
presented as In((X+M)-In(Y)). Considering the OECD countries and period under discussion, it can be
argued that the effectiveness of economic growth policies on entrepreneurship can vary depending
on the country's development level. In developed countries, the impact of economic growth on
entrepreneurship may be negative or ineffective. However, in developing countries, economic
growth can have a positive effect on entrepreneurship within the context of the variable considered.

It would be reliable for economies to establish entrepreneurship policies with an approach
appropriate to the level of trade openness and to take into account the negative effects when the
trade openness rate increases.
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Yesil Ekonomi ve istihdam iliskisi: Tiirkiye Uzerine Bir Ekonometrik Analiz*
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Ozet
Giintimiizde cevresel problemlere karsi gelisen farkindalik sayesinde daha fazla éne ¢ikan yesil ekonomi kavrami ¢evreyi
6nemseyen, diistik karbon hedefli, kaynak kullaniminda ve enerjide verimliligi hedefleyen, yesil isler kapsaminda yesil
istihdami én plana alan, ekonomik biiyiimede siirdiirtilebilirligi amaglayan, yenilenebilir enerjiyi ve yesil teknolojik
adimlari destekleyen bir nitelige sahiptir. Bu makale, yesil ekonomi ve istihdam kavramlari arasindaki iliskiyi incelemeyi
amaglamaktadir. Bu amag dogrultusunda Tiirkiye'ye ait 1990-2020 dénemi ele alinarak karbon emisyonlari, istihdam
orani ve gayri safi yurt ici hasila arasindaki iliski Toda-Yamamoto nedensellik testi ile arastirilmistir. Ik adimda
degiskenlerin duraganligi Genisletilmis Dickey Fuller ve Phillips-Perron birim kék testleri ile incelenmistir. Karbon
emisyonu degiskeni diizeyde duraganlik dzelligi tasimakta iken istihdam orani ve gayri safi yurt ici hasila degiskenlerinin
birinci fark degerinde duragan olduklart sonucuna ulasiimistir. Toda-Yamamoto nedensellik analizi sonuglarina gére
istihdam oranindan karbon emisyonuna dogru tek yonlii bir nedensellik iliskisine ulasilmigtir. Bu sonug, Tiirkiye’deki enerji
yogun sektorde yasanan istihdam artisinin karbon emisyonlarindaki artisa sebep oldugunu destekler niteliktedir. Bu
calismanin sonucu yesil istihdamdaki déniisiimiin tam anlamiyla gergeklesmesinin 6nemine dikkat cekmektedir.
Anahtar kelimeler: Yesil Ekonomi, Istihdam, Karbon Emisyonu, Ekonomik Biiyiime, Toda-Yamamoto Nedensellik Testi
Jel Kodu: C01, C23, K12

Green Economy and Employment Relationship: An Econometric Analysis on Tiirkiye
Abstract

Today, the concept of a green economy, which has become more prominent thanks to the growing awareness of
environmental problems, has a characteristic that cares about the environment, targets low carbon, targets efficiency in
resource use and energy, prioritizes green employment within the scope of green jobs, aims sustainability in economic
growth, and supports renewable energy and green technological steps. This paper aims to analyze the relationship between
the concepts of the green economy and employment. For this purpose, the relationship between carbon emissions,
employment rate, and gross domestic product is investigated using the Toda-Yamamoto causality test for the period 1990-
2020 in Tiirkiye. In the first step, the stationarity of the variables is analyzed with the Extended Dickey-Fuller and Phillips-
Perron unitroot tests. While the carbon emission variable is stationary at this level, the employment rate and gross domestic
product variables are stationary at the first difference value. According to the results of the Toda-Yamamoto causality
analysis, a unidirectional causal relationship was found between employment rate and carbon emissions. This result
supports the idea that the increase in employment in the energy-intensive sector in Tiirkiye leads to an increase in carbon
emissions. The result of this study draws attention to the importance of fully realizing the transformation in green
employment.
Keywords: Green Economy, Employment, Carbon Emissions, Economic Growth, Toda-Yamamoto Causality Test
Jel Codes: C01, C23, K12
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1. GIRIS

Yesil ekonomi kavrami, bireylerin ve toplumlarin temiz bir ¢evrede adil bir yasam siirmelerini 6n
plana alan bir kavramdir. Yesil ekonomiye gore, niteliksel zenginlik icerisinde konumlanan ¢evresel
ve sosyal gereksinimler her zaman i¢cin maddi zenginligin 6niinde yer alir (Demirtas, 2012: 108).
Lawson (2006: 23-24) yesil ekonomi yaklasiminin ekonomiyi olmasi gerektigi noktaya getiren bir
nitelikte oldugunu ifade etmekte ve yesil ekonomi kavramini tanimlarken kaynaklarin sonsuz
olmadig1 gercegini belirterek, insanlarin dogaya her anlamda entegre olmasi gerektigine dikkat
cekmektedir. Yesil ekonomi kavrami icerisine yesil biiylime, yesil istihdam ve yesil isleri alan
biitiinciil bir kavram 06zelligi tasimaktadir. Bu kavramin temelinde dogal kaynaklarin sinirsiz
olmadiginin farkindaligini olusturarak, yenilenebilir enerjiyi 6n plana almak, geri donilisim
stireclerini desteklemek, istihdamda yesil sektorlerin 6niinii agmak, yesil is alanlarini ¢cogaltmak ve
yesil altyapili teknolojik projeleri desteklemek gibi &nemli amaglar yer almaktadir. Istihdamin yesil
bir boyut kazanmasiyla beraber ortaya c¢ikan yesil isler kavrami ekonomik faaliyetlerin ¢cevresel
zararinl en aza indirgemeyi hedefleyen, insana yakisir is mottosuna sahip olan, hem ekosistemi hem
de is ortamindaki adil diizeni saglayamay1 hedefleyen bir kavramdir (CEDEFOP, 2009: 9). Yesil
islerde istihdam saglayan yesil yakali ¢alisanlar yenilenebilir enerji sektorii basta olmak iizere
organik tarim ve cevre mithendisligi gibi alanlarda gérev almaktadir (Baykan, 2009: 1). Tiirkiye’'deki
yesil meslekleri ise baslica olarak yenilenebilir enerji danismani, yenilenebilir enerji miihendisi,
organik tarim miihendisi, riizgar enerjisi uzmani, 1s1 yalitim uzmani ve dogal yasam kogu seklinde
siralamak miimkiindiir (Catalkaya, 2010).

Istihdam kavram bir iilkenin ekonomik performansin aktif isgiicii izerinden ele alan bir kavramdir.
Istihdam diizeyinde yasanan nitelikli artis, tilke refahi {izerinde olumlu sonuglar yaratmaktadr.
Tiirkiye’de gerceklestirilen istihdam politikalar1 ISKUR tarafindan aktif ve pasif istihdam politikalar
olacak sekilde yiiriitiilmektedir. Aktif istihdam politikalari igcerisinde yer alan mesleki egitim kurslari,
isbas1 egitim programlari ve toplum yararina olan programlar sayesinde tlke icerisindeki istihdam
oranini arttirilmasi amaglanmaktadir. Ayrica engelliler, eski hiikiimliiler, kadinlar ve gencler gibi 6zel
politika gerektiren gruplara yonelik de programlar gelistirilmektedir (ISKUR, 2022: 8-33). Mevcut
istihdam politikalarinda gevresel bilincin gelismesiyle birlikte yesil bir doniisiim yasanmaktadir. Bu
déniisiimiin énemli maddeleri son yayinlanmis kalkinma plani olan On ikinci Kalkinma Planr’'nda yer
almaktadir. 2053 yili net sifir emisyon hedefini gergeklestirebilmek, enerji liretiminde yenilenebilir
enerji kaynaklarina yonelmek ve iilke icinde yeterliligi olusturabilmek, binalarda yesil teknolojiyi
olusturmak, geri doniisiim tesislerini sayisin1 artirmak, enerji tiretimde yerli teknolojileri
olusturabilmek ve tiim bu yenilikler cercevesinde vatandaslarin bilinclenmesini saglamak gibi
hedefler plan icerisinde yer almaktadir (T.C. Cumhurbaskanhg Strateji ve Biitce Baskanligi, 2023:
105-107).

Tiirkiye 6zellikle fosil yakit tiiketimindeki yogunluk sebebiyle basta hava kirliligi olmak lizere su ve
atik kirliliginin yliksek miktarda yasandigi bir tilkedir. Bu kirliliklere engel olunmasi adina fosil yakit
tliketiminden yenilenebilir enerji tliketimine gecis siirecinin hizlandirilmasi, su aritma
teknolojilerinin tiim tilkeye yayilmasi ve atiklarda geri doniisiim siirecine daha fazla 6nem verilmesi
gerekmektedir. Ayrica Tiirkiye’'de sera gazi emisyon miktari oldukga yiiksek bir diizeydedir. Toplam
sera gazl emisyonlar icerisinde 6zellikle enerji ve tarim sektoriindeki salinim dikkat ¢ceken bir
ylkseklige sahiptir. Bu nedenle enerji sektoriinde dogal enerji kaynaklarina yonelim ve ekosistemi
onemseyen organik tarimin yayginlastirilmasi olduk¢ca 6nemlidir.

Yesil istihdam, istihdam igerisinde yer alan tiim sektorlerin karbon ayak izi artisina sebebiyet
vermeyen is alanlarinda toplanmasini hedefleyen bir kavramdir. Bu is alanlari hem mevcut
sektorlerde mavi yakadan yesil yakaya dogru revize ile olusturulacaktir hem de yepyeni teknolojiler
ile belirlenen yesil meslekler araciligiyla ortaya ¢ikacaktir. Yesil yakada gerceklesen istihdam artisi
ile birlikte tiretim, tiiketim ve hizmet sektorlerinde diisiik karbon ekonomisi temelinde
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strdiriilebilir bir yonetim anlayis1 gerceklesecektir. Bu nedenle yesil isttihdamin yayginlasmasini
engelleyen durumlarin tespit edilerek ¢oziime ulastirilmasi biiytik 6nem tasimaktadir. Bu engellerin
basinda toplumdaki ¢evre bilincinin eksikligi, mesleki detaylara yonelik beceri eksikligi, yesil is
alanlarina ait firsatlarinin yeteri kadar topluma tanitilamamasi ve yesil doniisiimiin gerektirdigi
maliyetler gibi durumlar yer almaktadir. Bu engellerin ¢o6ziimii i¢in devlet, 6zel sektor ve sivil toplum
kuruluslar organize olarak halkin mesleki becerilerini gelistirmek amaciyla egitim programlarini
yayginlastirmalidir. Devlet mali tesvikler kapsaminda yesil sektor girisimcilerine vergi avantajlar
saglamalidir. Ek olarak yesil firsatlarin kamuoyuna tanitimi belirli kanallar araciligiyla stratejik bir
bicimde gerceklestirilmelidir.

Tiirkiye sahip oldugu cografi konum ve yer alt1 zenginlikleri sebebiyle basta hidroelektrik, gilines,
riizgar ve jeotermal enerji olmak lizere yenilenebilir enerji potansiyeli acisindan 6nemli ayricaliklara
sahip olan bir tilkedir. Yesil istihdam bu kapsamda 6zellikle yenilenebilir enerji sektorii basta olmak
lizere ¢evre dostu, enerjide verimliligin 6nemsendigi ve karbon emisyonunu azaltmay: hedefleyen
cercevedeki isleri kapsamaktadir. Tiirkiye’de yesil istihdam kapsaminda giintimiizdeki en kapsamli
calisma International Labour Office tarafindan gerceklestirilmis olan “Yesil Ekonomide Insana Yakisir
Isler: Tiirkiye’den lyi Ornekler Vaka Calismast” dir. Yayinlanan bu ¢alisma raporunda Tiirkiye’deki
ornek sirketlerin yesil isler kapsamindaki adimlari yer almaktadir. Bu 6rnek sirketlerin basinda yer
alan Ezcacibasi Yapi Gerecleri Sanayi ve Ticaret A.S., Boyner Grup, Argelik, Siemens, Ekol Lojistik yesil
anlayisin benimsenmesi kapsaminda yesil ofis uygulamasi, su ayak izini azaltmak icin tasarruflu
sulama sistemleri, lojistikte intermodel tasimacilik, 1sitma ve sogutmada yiiksek verimlilik saglayan
altyap1 sistemleri gibi bir ¢ok diizenleme ile yesil doniisiimde farkindalik olusumuna biiyiik katki
saglamistir (ILO, 2015: 10-42). Burapor, Tiirkiye’de faaliyet gosteren tiim sirketlere 6nemli bir 6rnek
teskil ederek yeni adimlar icin gerekli olan motivasyonu saglamaktadir. Tiirkiye’deki bu bilingli
orneklerin artarak devam etmesi yesil donlisiim stirecinin nitelikli bir bicimde hizlanmasini ve
istihdamda yesil islerin cogalmasini saglayacaktir.

Bu calismada yesil ekonomi ve istihdam kavramlar: ekonometrik analiz araciligiyla incelenmistir.
Turkiye'nin 1990-2020 yillar1 arasinda yillik verileri ele alinarak karbon emisyonlari, istihdam orani
ve ekonomik biiyiimeyi degiskenleri arasindaki iliski tespit edilmistir. Degiskenler arasindaki
iliskinin ekonometrik analizinde Toda-Yamamoto nedensellik analizi kullanilmistir. Calismadaki
analizler EViews programi araciligiyla gerceklestirilmistir. Calismanin organize edilen hali su
sekildedir: ikinci boliimde benzer ¢alismalar: iceren literatiir taramasi yer almaktadir. Uglincii
boliimde analizde kullanilan yontem ve veri seti ile ilgili bilgilendirme ve dérdiincii b6ltimde analiz
bulgularina yer verilmistir. Sonug béliimiinde ise tiim bulgularin degerlendirilmesi yapilmistir.

2. LITERATUR

Literatiirde yer alan calismalar incelendiginde, bu ¢alismalarin genel olarak karbon emisyonlari ve
ekonomik biliylime degiskenlerini 6n plana alan bir ¢ercevede olusturuldugu goriilmektedir.
Calismalar analiz yontemleri, ele alinan yillar ve degiskenlerin farklilastirilmasi ile birlikte
cesitlendirilmistir. Literatiirde kullanan degiskenler ekonomik biiyiime ve karbon emisyonlarina ek
olarak enerji tiikketimi, yenilenebilir ve yenilenemeyen enerji ve ekolojik ayak izi cevresinde yogunluk
gostermektedir. Literatiirde karbon emisyonlari, istthdam oran1 ve ekonomik biiylime
degiskenlerinin beraber ele alindig1 bir ¢alisma olmadig1 goriilmektedir. Bu nedenle bu ¢alismanin
bulgularinin hem kullanilan degiskenler hem de ele alinan dénem itibariyle literatiire katki
saglayacag diisiiniilmektedir.

Ozsoy ve Ozpolat (2020) Boostrap Granger Nedensellik analizi ydontemi kapsaminda yenilenebilir ve
yenilenemeyen enerji ile istihdam arasindaki iliskiyi tespit etmeyi amaclamistir. Analizde BRICS ve
MIST tlkelerine ait 1991-2014 yillan verileri incelenmistir. Analiz sonucunda Tiirkiye ac¢isindan
yenilenebilir enerjiden istihdama yonelik tek yonlii nedensellik iliskisi ve istihdam ile yenilenemeyen
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enerji arasinda ise ¢ift yonli iliski tespit edilmistir. Giilli ve Kartal (2021) ise Tirkiye’'deki
yenilenebilir enerjinin tiim alt sektorlerini inceleyerek bu sektorlerin istihdamda yarattig1 nicel
etkileri arastirmistir. JEDI (Jobs and Economic Development Impact) modeli kullanilarak
gerceklestirilen analiz bulgularina gore, Turkiye’de istihdamin en ¢ok hidrolik enerji, riizgar enerjisi
ve glines enerjisi etrafinda yogunlasacagi goriilmektedir.

Agpak ve Ozcicek (2018) Tiirkiye'nin de aralarinda aldig1 59 iilkeyi inceleyerek yenilenebilir enerji
kullaniminin net istihdam ftizerindeki etkisini incelemistir. 1991-2014 dénemlerini kapsayan bu
calisma kapsaminda istihdam genel ve genc olarak 2 formda incelenmistir. Analiz sonug¢larina gore,
yenilenebilir enerji kullanimi ile genel istihdam arasindaki iliski negatif ciksa da gen¢ istihdamin bu
gecis slirecinden daha az oranda olumsuz etkilendigi tespit edilmistir. Koyuncu ve Karabulut (2012)
yenilenebilir enerji ve ekolojik ayak izi degiskenlerinin ekonomik biiyiime tizerindeki etkisini Esikli
Otoregresif (TAR) modeli araciigiyla arastirmistir. Tiirkiye'ye ait 1961-2015 dénemi uzun dénem
verileri kullanilarak gerceklestirilen analiz yoluyla ekolojik ayak izinin ekonomik biiyimeyi hem
birinci hem de ikinci rejim déneminde pozitif yonde etkiledigi gorilmiistiir. Yenilenebilir enerji
kaynaklari tarafindan tiretilen elektrik enerjisinin ise ekonomik biliyiime acisindan birinci rejimde
negatif iken ikinci rejimde pozitif etkiye sebep oldugu tespit edilmistir.

Altintas (2013) Tiirkiye’ye ait 1970-2008 donemi verilerini ele alarak karbon emisyonu, kisi basina
gelir, birincil enerji tiiketimi ve yatirimlar degiskenleri arasindaki iliskiyi Granger nedensellik testi
araciligiyla analiz etmeyi amaclamistir. Buna gore, kisa donemde kisi basina gelir ve birincil enerji
tiketiminin, COz emisyonunun Granger nedeni oldugu bulgusuna ulasilmistir. Batmaz, Bayrag ve
Gulli (2019) Turkiye’deki yenilenebilir enerji kaynaklari ile karbon emisyonu ve ekonomik biiyiime
arasindaki iliskiyi 1985-2014 doénemine ait verileri inceleyerek es biitiinlesme ve Granger
Nedensellik testi araciligiyla arastirmistir. Granger Nedensellik analizi karbon emisyonu ile
ekonomik biiylime arasinda dogrusal olmayan ancak pozitif ve uzun dénemli bir iliski oldugunu
gostermektedir. Coban ve Sahbaz Kiling (2015) Tiirkiye'nin kisi basina yenilebilir enerji tiiketimi, kisi
basina karbon emisyonu ve kisi basina GSYIH degiskenlerine ait 1990-2012 doénem verilerini
Granger Nedensellik analizi ile incelenmistir. Analizde karbon emisyonu ile yenilenebilir enerji
tliketimi arasinda tek yonlii nedensellik iliskisinin varlig1 tespit edilmistir. Kaymak (2022)
Turkiye'nin 1990-2020 dénemini ele alarak toplam sera gazi salinimlari, toplam enerji tiiketimi ve
gayri safi yurt ici hasila degiskenleri arasinda nedensellik iliskisini arastirmistir. Gergeklestirilen
Engle-Granger esbiitliinlesme testi, degiskenlerin uzun dénemde esbiitiinlesik oldugunu, ancak kisa
donemde degiskenler arasinda herhangi bir nedensellik iliskisinin olmadiginu géstermektedir. Cetin
ve Sezen (2018) VAR (SVAR) analizi ile Turkiye'nin 1970-2014 donemine ait yenilenebilir ve
yenilenemeyen enerji tiiketimi, COz salinimi ve ekonomik biiyime verilerini incelemistir. Analiz
bulgulari, yenilenebilir enerji tiiketimindeki gerceklesen artislarin ekonomik biliyiime ve CO:2
salimmmini azalttigini, yenilenemeyen enerji tiiketimindeki yasanan artisin ise aksine ekonomik
biiyiime ve COz salinimini artirdigini gostermektedir.

Tiiysiiz ve Oncel (2022) SWOT analizi araciifiyla Tiirkiye’de siirdiiriilebilir enerji kaynaklarin
incelemektedir. Analiz sonucunda Tirkiye’'nin giiclii yonleri jeopolitik konum ve enerji kaynaklari
yoniinden potansiyelinin yiliksek olmasi iken zayif yonleri ise mevcut ekonomik durum ve enerji
politikalarindaki yasanan etkinsizlik olarak belirtilmistir. Bayramoglu ve Yurtkur (2016) Tiirkiye’'nin
1960-2010 donemindeki karbon emisyonu ve ekonomik biiyiime degiskenlerini dogrusal ve
dogrusal olmayan egbiitiinlesme yontemi kapsaminda incelemistir. Arastirma bulgularina gore,
karbon emisyonu ve ekonomik biiyiime degiskenleri arasindaki iliski dogrusal olmayan, pozitif ve
uzun dénemli olarak tespit edilmistir. Sancar Ozkék ve Atay Polat (2018) G7 iilkelerinin CO2
emisyonu, ekonomik biiyiime ve enerji tiketimini 1980-2011 yillar1 cervecesinde incelemeyi
amaclamistir. Panel nedensellik analizi, ekonomik biiyiimeyi temsil eden GSYH degiskeninin hem
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enerji tiilketimi hem de karbon emisyonu degiskenleri ise cift yonlii bir nedensellik iliskisi oldugunu
gostermektedir.

Al (2019) Tirkiye'nin 2002-2015 yillarim1 baz alarak yesil ekonomi performansini 6l¢meyi
hedeflemistir. Bu 6lciim yesil ekonomi endeksi aracilifiyla gerceklestirilirken ekonomik, sosyal ve
cevresel konular1 temsil eden 22 adet degisken kullanilmistir. Endeks bulgularina gore, baz alinan
yillardaki performansin genel itibariyle artis trendinde oldugu belirtilmektedir. Bu artis trendinde
ekonomik ve sosyal gostergelerin cevresel gostergelerin oniinde yer aldigi ifade edilmistir. Kiiliink
(2018) es-biitiinlesme analizi kapsaminda Tirkiye’de karbon salinimi ile ekonomik biiyiime
arasindaki iliskiyi incelemistir. 1960-2013 yillarin1 ele alan analizde kisi basina karbondioksit
salinim oranlar1 ve GSYH degiskenleri arasindaki iliskinin uzun dénemli ve tek yonlii oldugu
aciklanmistir. Keskin (2020) G20 tlkelerinde kisi basina diisen milli gelir ile karbon emisyonlar
arasindaki iliskiyi arastirmistir. Analizde uzun ve kisa donemli sonuglar birim kok testleri, es
biitlinlesme varyans ayristirma ve dogrusal regresyon modelleri cercevesinde elde edilmistir. Bu
dogrultuda uzun dénemde GSYH oranindaki artisin karbon emisyonlari iizerinde artisa neden oldugu
ve bu iliskinin kisa dénemde de giiclii oldugu agiklanmistir.

Ergiin ve Atay Polat (2015) ekonomik biiyiime, CO2 emisyonu ve elektrik tiiketimi degiskenlerini
OECD iilkeleri acisindan degerlendirmistir. Bu tlkelerin 1980-2010 yillarim1 kapsayan verilerle
gerceklestirilen analizinde tiim degiskenler arasinda es biitiinlesme iliskisinin oldugu a¢iklanmistir.
Ayrica karbon emisyonu ve ekonomik biliyiime degiskenlerine at iliskinin dogrusal olmadig: ve kisa
donemde nedensellik iliskisini tek yonlii oldugu ifade edilmistir. Ar1 ve Zeren (2011) panel veri analiz
yontemi cercevesinde karbon emisyonu ve kisi basina gelir degiskenlerini Tiirkiye’'nin de icerisinde
oldugu Akdeniz iilkeleri kapsaminda incelemistir. Bu tlkelere ait 2000-2005 yillarini ele alarak
Cevresel Kuznets Egrisi hipotezi dogrultusunda enerji tiiketimi ve niifus yogunlugu ile karbon
emisyonlari arasindaki iliskinin pozitif oldugu sonucuna ulasilmistir.

Bozkurt ve Okumus (2015) Cevresel Kuznets Egrisi hipotezinin gecerliliginin test edilmesi
kapsaminda Tiirkiye'nin karbon emisyonu, enerji tiiketimi, ekonomik biiyiime, ticari aciklik orani ve
niifus yogunlugu degiskenlerini incelemistir. 1966- 2011 doénemini kapsayan uzun doénemli
analizdeki Hatemi-] (2008) esbiitiinlesme testi sonuglarina goére, karbon emisyonu ile diger tiim
degiskenler arasinda esbiitiinlesme iliskinin varligl ortaya konulmustur. Ek olarak ekonomik
biiylimenin karbon emisyonunu pozitif etkilemesi ile birlikte Cevresel Kuznets Egrisi hipotezinin
Tiirkiye icin gegerliligi ispat edilmistir. Cay Atalay ve Akan (2023) Cevresel Kuznets Egrisi (CKE)
hipotezi ¢ergevesinde 37 OECD iilkesini incelemistir. Bu tilkelere ait 1990-2015 dénemini ele alan
analizde enerji tliketiminin karbon emisyonu tlizerindeki etkisi pozitif olarak ifade edilmistir. Bu
dogrultuda CKE hipotezinin Tiirkiye'nin de dahil oldugu 14 iilkede gecerli oldugu agiklanmistir.

Uysal ve Yaprakl (2016) Tiirkiye’ye ait kisi basina diisen milli gelir, karbondioksit emisyonu ve kisi
basina diisen enerji tiiketimi degiskenleri arasindaki iliskiyi 1968 - 2011 yillarin1 ele alan uzun
donemli bir analizle arastirmistir. Uygulanan Hatemi-] (2008) esbiitiinlesme testi sonucunda enerji
tliketiminde yasanan artisin karbondioksit salinimini arttirdigl ifade edilmistir. Korkut Pata ve
Yurtkuran (2018) degisken olarak ele aldig1 yenilenebilir enerji tiiketimi, karbon salinimi, finansal
gelisme, niifus yogunlugu, ve gelir arasindaki iliskiyi Cevresel Kuznets egrisi hipotezi baglaminda
incelemistir. Degiskenlere ait 1981-2014 donemi ele alinarak ARDL sinir testi yontemi kullanilmistir.
Bu cercevede finansal gelismenin, ekonomik biiylimenin ve niifus yogunlugunun karbon salinimini
artirdigy, enerji tilkketimindeki alternatiflerin ise ¢evre kalitesini pozitif yonde etkiledigi gorilmiistiir.
Ayrica Cevresel Kuznets Egrisi'nin Tiirkiye’de gecerli oldugu ifade edilmistir.

3. YONTEM

Calismanin bu boélimiinde Tiirkiye'nin yesil ekonomi ile istihdam iliskisini tespit etmek amaciyla
1990-2020 dénemini kapsayan yillik veriler kullanilmistir. Calismada ekonomik biiylimeyi temsil
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etmek icin GSYH degiskeni, yesil ekonomiyi temsil etmek icin karbon emisyonu degiskeni (CO2) ve
istihdam diizeyini belirlemek icin ise isttihdam orani (IO) degiskeni kullanilmistir. Nedensellik
analizinin ilk asamasinda serilerin duraganliklari, kisa ve uzun donemli iligkilerini belirlemek adina
Genisletilmis Dickey Fuller ve Phillips-Perron birim kok testlerinden yararlanilmistir. Calismanin
devaminda ise Toda-Yamamoto nedensellik testi uygulanmistir. Analizle ilgili teorik detaylar asagida
verilmektedir.

3.1 Toda-Yamamoto Nedensellik Analizi

Calismada kullanilan Toda-Yamamoto nedensellik testi karbon emisyonu, istihdam orani ve kisi
basina gayri safi yurt i¢i hasila degiskenleri arasindaki nedensellik iligkisinin tespiti icin
kullanilmaktadir. Toda-Yamamoto nedensellik testinde Granger nedensellik testinin aksine serilerin
duragan hale getirilmesi s6z konusu olmamaktadir. Bu nedenle Toda-Yamamoto nedensellik testinde
yer alan seriler analiz icerisine dahil edilirken duraganlik derecesinden bagimsiz konumda
tutulmaktadir. Toda-Yamamoto nedensellik testinin ilk adiminda Vektor Otoregresif (VAR) modeli
vasitasiyla gecikme uzunlugu (k) tespit edilmektedir. ikinci adimda ise gecikme uzunlugunu temsil
eden K’'ye en yiiksek biitiinlesme derecesini temsil eden dmax eklenmektedir. Nedensellik testine ait
model detaylar1 asagida ifade edilmektedir (Toda ve Yamamoto, 1995: 225-250):

Yt = 80 + éc:ldmax 5T Yt—l + Zic=+1dmax Bli Xt—l + Elt (1)
Xt = 80 + éc:ldmax A2 Yt—l + Zic:ldmax BZL' Xt—l + 82t (2)

Bu modelde gecikme uzunlugu olan k’nin belirlenmesi ve en yliksek biitiinlesme derecesi olan dmax
eklenmesi sonucunda VAR [k + dmax] olusmaktadir.

(1) nolu denkleme ait hipotezler su sekildedir:

Ho : Y'den X’e dogru bir nedensellik iligkisi yoktur.

Hi1:Y'den X’e dogru bir nedensellik iliskisi vardir.

(2) nolu denkleme ait hipotezler su sekildedir:

Ho : Y'den X’e dogru bir nedensellik iliskisi yoktur.

Hi1:Y'den X’e dogru bir nedensellik iliskisi vardir.

Verilen hipotezler diizeltilmis WALD test istatistigi araciligiyla sitnanmaktadir.
4. BULGULAR

Calismadaki analizin ilk adimi olan ve serilerin duraganliklarini belirlemek adina gergeklestirilen
birim kok testlerinden elde edilen sonuclar Tablo 1'de yer almaktadir. Genisletilmis Dickey Fuller ve
Phillips-Perron Birim Kok Testi sonuglarina gore CO2 degiskenin diizeyde duragan oldugu I(0) ve
GSYH degiskenlerinin ise birinci fark degerinde duragan olduklari belirlenmistir.
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Tablo 1: Genisletilmis Dickey Fuller ve Phillips-Perron birim kok testi sonuclari

ADF PP
Degiskenler Diizey Birinci Fark Diizey Birinci
Fark
LGSYH Sabitli 0,104 -5,423* 0,2628 -5,612*
Sabitli ve -2,490 -5,331* -2,528 -5,866*
Trendli
Co2 Sabitli -0,842 -6,005* -0,772 -8,438*
Sabitli ve -3,327%*x* -5,917* -3,176 -8,312*
Trendli
10 Sabitli -1,873 -3,910* -1,653 -3,910*
Sabitli ve -1,840 -3,853** -1,590 -
Trendli 3,862**

Not: (*), (**) ve (***) sembolleri sirasiyla %1, %5 ve %10 seviyesinde anlamlilik diizeylerini ifade

etmektedir. ADF testinde gecikme uzunluklari, Schwarz Bilgi Kriterine gore belirlenirken, PP testinde

gecikme uzunluklar1 Newey-West bant genisligi dikkate alinarak belirlenmistir.

Toda-Yamamoto testine gecilmeden 6nce optimal gecikme uzunluklarinin tespit edilmesi VAR

modeli olusturulmasi gerekmektedir. VAR modeline ait uygun gecikme uzunluklar1 Akaike bilgi
kriteri (AIC) ve Schwarz bilgi kriteri (SC) araciligiyla tespit edilmistir. Asagida yer alan Tablo 2’de

VAR gecikme uzunluklarina iliskin detaylar yer almaktadir. VAR modelindeki optimal gecikme

uzunlugunun 1 oldugu goriillmektedir.

Tablo 2: VAR gecikme uzunluklari

VAR Lag LogL LR FPE AIC SC HQ

0 83,68235 NA 4,05e-07 | -6,206334 | -6,061169 | -6,164532
LGSYH 1 162,7941 | 133,8814* | 1,85e09* | -11,59955 - -
2 171,9688 | 13,40915 | 1,89e09 | -11,61298 | 11,01889* | 11,43234*
3 178,9197 | 8,554957 | 2,41e09 | -11,45536 | -10,59683 | -11,32037
COz 4 187,0182 | 8,098529 | 3,06e09 | -11,38602 | -10,00371 | -11,03734
5 202,3598 | 11,80124 | 2,58e09 - -9,498872 | -10,84259
11,87383* | -9,551194 | -11,20500
10

Not: (*) Kriterlere gore tavsiye edilen gecikme uzunlugunu géstermektedir.

Belirlenmis olan optimal gecikme uzunlugunun otokorelasyon sorununa sahip olup olmadigini
belirlemek adina Otokorelasyon LM testinde yararlanilmaktadir. Asagida yer alan Tablo 3’te LM testi
ciktisindaki olasilik degerlerinin 0,05 diizeyinden yiiksek olmasi serilerin otokorelasyon sorunu
icermediklerini ifade etmektedir.
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Tablo 3: Otokorelasyon LM testi sonuglari

VAR Gecikme LM istatistik Olasilik
Uzunlugu Degerleri
LGSYH- 1 7,064518 0,6323
2 11,48247 0,8776
CO2- 3 20,02976 0,8501
4 49,39612 0,1274
10 5 51,93265 0,4723

Analizin devaminda gerceklestirilen normallik dagilimi testi Jargua-Bera normal dagilim testi
araciligiyla Hy =normal dagilmakta hipotezine karsin H; = normal dagilmamakta hipotezini test
etmek amaciyla kullanilmaktadir. Jargua-Bera testine ait sonuglar 0,05 diizeyinden kiiciikse eger H,,
hipotezi reddedilerek hata terimlerinin normal dagilim géstermedigi ifade edilmektedir. Serilere ait
olasilik degerlerinin 0,5’den biiyiik ¢cikmasi durumunda ise serilerin normal bir dagilim gosterdigi
sonucuna ulasilmaktadir. Bu sonug¢ neticesinde ise H; hipotezi reddedilmektedir. Asagida yer alan
Tablo 4’de gerceklestirilen normallik testine ait detaylar yer almaktadir.

Tablo 4: Normallik testi sonuclari
VAR

Jarqua-Bera Df Olasilik

LGSYH- CO2 -10 8,542511 6 0,2010

Heteroskedastisite (degisen varyans) testinden hata terimlerinin sabit olup olmadigini tespit etmek
amaciyla yararlanilmaktadir. Hata terimleri diizeyinin 0,05’in ilizerinde olmasi durumunda VAR
modelinde degisen varyans sorununun olmadig ifade edilmektedir. Asagida yer alan Tablo 5’te hata
terimlerinin degisen varyans 6zelligine sahip olmadig1 sonucu yer almaktadir.

Tablo 5: Degisen varyans testi sonuclari
VAR
LGSYH- CO2 - 10

Olasilik
0,2303

Ki-Kare Test Serbestlik Derecesi
80,50553 72

Calismada gerceklestirilen analiz Toda-Yamamoto nedensellik analizi asamalar1 kapsaminda
olusturulmustur. CO2, GSYH ve I(0) degiskenleri arasindaki nedenselligin varligi ve yoniini
belirlemeyi amaclayan bu analizde istihdam oranindan karbon emisyonuna dogru tek yonli
nedensellik iliskisinin tespiti yapilmistir. Diger degiskenler arasinda ise herhangi bir nedesellik
iliskisine ulasilmamistir. Tablo 6’da Toda-Yamamoto nedensellik testi sonuglarina iliskin bilgilere
yer verilmistir.

Tablo 6: Toda-Yamamoto nedensellik testi sonuglari

iliskinin Yonii Ki-kare Olasiik Toda Yamamoto
Nedensellik iliskisi

C02-LGSYH 0,589898 0,4425 YOK
10 -LGSYH 2,253729 0,1333 YOK
LGSYH — CO2 1,000042 0,3173 YOK
10 - CO2 4,098465 0,0429 VAR
LGSYH - 10 0,100640 0,7511 YOK
C02-10 0,119522 0,7296 YOK
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Analiz bulgularinin literattirle karsilastirilmasi yapildiginda karbon emisyonu ve ekonomik biiytime
iliskisinde literatiire benzer bulgular elde edildigi gorilmektedir. Bu bulgularin en 6zglin yani
literatiire kiyasla yesil ekonomi ve istihdam degiskenlerinin ele alinan yil araliginda beraber
incelenmesidir. Ozsoy ve Ozpolat (2020) analizde istihdam degiskeninden yenilenemeyen enerji
degiskenine dogru bir nedensellik iliskisi oldugunu ifade etmistir. Yenilenemeyen enerji kapsaminda
basta komiir, petrol ve dogalgaz olmak lizere ¢evreye zarar veren ve karbon emisyonunu artiran
kaynaklar yer almaktadir. Bu nedenle Ozsoy ve Ozpolat (2020)’de istihdam oranindan
yenilenemeyen enerji kaynaklarina yonelik ifade edilen iliski, bu ¢alismadaki istihdam oranindan
karbon emisyonuna yonelik olan nedensellik iliskisi ile benzer nitelik tagimaktadir.

5. SONUC

Ekonomi ve ¢evre baglantisini adil bir geg¢isle yapilandiran yesil ekonomi, ekonomiyi kapsayici bir
nitelikte yesillendirmek ve toplumun insana yakisir islerde istihdam saglamasini amac¢lamaktadir.
Dogal kaynaklarin stirdiirtilebilir kullaniminy, israfin azaltilmasiny, iilke refahinin artmasini, enerjide
verimliligin saglanmasini ve sosyal adaletin olusturulmasini adil bir déniisiimle saglamay1 amaclayan
bu kavram mevcut enerji sistemine elestiri getiren bir nitelige sahiptir. Bu elestirinin altinda mevcut
enerji sisteminin siirdiiriilebilir olmadigi ve gelecekte cevresel birgok zorluga sebebiyet verecegi yer
almaktadir. Bu nedenle enerjideki adil gecisin saglanmasinin uzun dénemde maliyet ve fayda
dengesini kuracag ve stirdiiriilebilir olacagi 6ngoriilmektedir.

Bu calismada Tirkiye’nin 1990-2020 yillarina ait verileri ele alinarak yesil ekonomi ve istihdam
kavramlar1 arasindaki iliski test edilmistir. Ekonometrik analiz ¢ercevesindeki Toda-Yamamoto
nedensellik testi sonucunda istihdam oranindan karbon emisyonuna dogru tek yonlii bir nedensellik
iliskisi oldugu sonucuna ulasilmistir. Bulgular, gelismekte olan Tiirkiye'nin mevcut istihdam
dagiliminda énemli bir yere sahip olan sanayi sektoriine dikkat cekmektedir.

Turkiye'nin sera gazi emisyonlar1 basta karbon emisyonu olmak tizere oldukc¢a yiliksek bir
seviyededir. Emisyonlardaki bu yiiksekligin basta fosil yakit tiiketimi olmak {izere bir¢cok sebebi
bulunmaktadir. Tiirkiye'nin biliyliyen sanayi yapisinda 6zellikle enerji yogun sektorler, istihdamda
onemli bir paya sahiptir. Tiirkiye’deki bu mevcut enerji yogun sektorlerdeki faaliyetler karbon
emisyonlarina sebebiyet vermektedir. Bu sektorlerde yasanan istihdam artis1 da beraberinde karbon
emisyonlarindaki artisa neden olmaktadir. Bu mevcut istihdam yapisinda gerceklestirilecek yesil
doniisiim cevresel tahribata yol agmayan ve karbon emisyonlarina neden olmayan bir istihdam
yapisi olusturacaktir. Yesil istihdamin bu ¢ercevede yenilenebilir enerji sektort, geri doniisiim, tarim,
ormancilik, ulastirma ve insaat alanlarina yayilmasi isgiicii piyasasinda ¢evreyi dnemseyen ve
nitelikli yesil islerin artmasina neden olacaktir.

Yesil dontlisiim kavrami iiretim ve tiiketimde dogaya karsi sorumlu bir anlayis ¢ercevesinde olmayi
onemseyen bir kavramdir. Bu donlisim hareketi ekonomik faaliyet ¢iktilarinin cevreyi gozeten bir
anlayista gerceklestirilmesini hedeflemektedir. Yesil donlisim cercevesinde basta fosil yakit
tilketiminden yenilenebilir enerjiye gecis slirecinin hizlandirilmasi olmak tizere ekoverimliligin
saglanmasi, inovatif temiz liretimde yayginlasma, déniisiimde adil yapilanma, déngiisel ekonomiyi
on plana alma ve dijital donlistimii gergeklestirme gibi 6nemli adimlar yer almaktadir. Basarili bir
yesil donlistim siireci yasandiginda enerji temini yenilenebilir enerji kaynaklarindan saglanacak,
endiistrideki mevcut atik miktar1 azalacak, malzemeler geri donistiiriilebilir bir tasarimda olacak,
enerji maliyetleri diiserken verimlilik artacak, sirketler hiikiimetler ve tiim toplum yesil doniisiim
farkindaligina erismis olacaktir.

Sonug olarak, Tiirkiye’'nin yesil doniisiim siirecinde bazi1 adimlar atilmis olsa da daha kapsamli
politikalara ihtiya¢ duyulmaktadir. Tirkiye ekonomisindeki hentiz baslangi¢ asamasinda olan bu
yesillenme hareketinin istihdam boyutu incelendiginde yesil islerde yeni becerilerin 6gretilmesi
adina orgiin egitimde kapasitenin arttirilmasi, mavi yakal ¢alisanlarin yesil yakaya gecis siirecinde
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eko-inovatif adimlarin atilmasi ve tiim bu diizenlemelere isletmelerin dogru entegre olabilmesi icin
girisimcilik egitiminin verilmesi gerceklestirilmesi gereken 6nemli politikalar kapsaminda yer
almaktadir. Ayrica enerji sektoriinde yenilenebilir enerjiye yonelik yatirimlarin artirilmasi, insaat
sektorinde tarim alanlar1 ve dogal ¢evreyi koruyan mevzuat diizenlemelerinin gerceklestirilmesi,
yesil teknolojiyi uygulayan isletmelerin sayisinin artirilmasi, sehirlerde betonlasmayi engelleyecek
cevreci projelerin hayata gecirilmesi ve belki de en 6nemlisi topluma kiiciik yastan itibaren bu
konuda bilin¢lendirecek egitimlerin verilmesi yesil doniisiim siirecine yonelik uyumun artmasini
saglayacaktir. Tiirkiye'nin bu yesil diizene adaptasyon saglamasi hem gelecek nesillere temiz bir
ekosistem birakmasi hem de yesil rekabet ortamindaki mevcut diinya diizenine ayak uydurabilmesi
acisindan biiylik 6nem tasimaktadir.
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EXTENDED ABSTRACT

Green Economy and Employment Relationship: An Econometric Analysis on Tiirkiye
1. Introduction

The green economy has a holistic structure that encompasses many concepts. These important
concepts include green employment, green growth, green jobs, and sustainable development. The
concept of green economy, which has become more popular with today's ecological problems,
supports green transformation. Green transformation is based on prioritizing sectors that do not
cause carbon emissions, increasing the number of green jobs within the scope of green employment,
recycling waste, and creating a livable nature. Green employment is a concept that includes green
jobs that are friendly to the ecosystem and value people.

Green jobs include professions such as renewable energy consultant, organic agriculture engineer,
environmental engineer, wind energy specialist, and natural life coach. The number of jobs in these
professions is increasing in Tiirkiye over time. In addition, it is also known that some large companies
have taken important steps within the scope of green jobs. However, Tiirkiye is still at the beginning
of this journey. Therefore, a more comprehensive roadmap is needed. While determining this
roadmap, Tiirkiye's current potential in terms of energy draws attention. Tirkiye is a country with a
high potential for renewable energy resources due to its location. These resources can be listed as
hydroelectric, solar, wind, geothermal, and biomass. When green transformation is fully realized in
Turkiye's current employment structure, it will be possible to use these potential resources more
efficiently.

This study aims to determine the relationship between the concepts of green economy and
employment by analyzing the period 1990-2020 in Tiirkiye. When the literature is examined, there
is no study that examines the concepts of green economy and employment with this method and in
this year range. In this respect, the originality of the study is thought to contribute to the literature.

2. Data Set and Method

In this study, the econometric analysis method is used to determine the relationship between the
concept of a green economy and employment. Considering Tiirkiye's 1990-2020 period, the concept
of the green economy is represented by the carbon emission variable, economic growth is
represented by the gross domestic product variable, and employment is represented by the
employment rate variable. The EViews10 program was used in the study, and all data were obtained
from the official website of the World Bank. To determine the relationship between the variables, the
stationarity of the series is first analyzed using Extended Dickey-Fuller and Phillips-Perron unit root
tests. While the carbon emission variable is stationary at this level, the economic growth and
employment rate variables are stationary at the first difference value.

In the rest of the analysis, the VAR model was applied to determine the optimal lag length of the
model. Using the Akaike Information Criterion (AIC) and Schwarz Information Criterion (SC), the
optimal lag length is determined as 1. The Autocorrelation LM Test is used to determine whether the
optimal lag length contains an autocorrelation problem. When the probability values of the
Autocorrelation LM Test are analyzed, it is determined that the series does not contain
autocorrelation. In the following steps of the analysis, it is determined that the series has a normal
distribution and the error terms do not have the feature of changing variance. In the last stage of the
analysis, the Toda-Yamamoto causality test was used to determine the causal relationship between
the variables.
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3. Empirical Findings

The study aims to determine the existence and direction of the causal relationship between the
variables of carbon emissions, gross domestic product, and employment rate using the data of
Tiirkiye for the years 1990-2020. For this purpose, Toda Yamamoto causality analysis was applied
to the causal relationship between the variables. According to the results of the Toda-Yamamoto
causality analysis, it is concluded that there is a unidirectional causal relationship from the
employment rate to carbon emissions. No causal relationship was found between other variables.

4. Discussion and Conclusion

The results obtained in this study draw attention to Tirkiye's current employment structure. Tiirkiye
is a country with high levels of carbon emissions. This carbon emission is especially caused by the
activities carried out in energy-intensive sectors. When the current employment structure in Tiirkiye
is analyzed, the number of employees in energy-intensive sectors is quite high. With the increase in
employment in these sectors, carbon emissions increase. The unidirectional causal relationship from
employment rate to carbon emissions, which emerged in the analysis of the study, supports this
situation in Tirkiye.

As a result, Tiirkiye needs to realize a green transformation. In this transformation, there are basic
items such as increasing green jobs that value nature and people in employment, spreading the green
employment approach in sectors such as agriculture, transportation, and construction, especially in
energy, supporting recycling activities, and implementing green city projects. Tiirkiye is a lucky
country in terms of renewable energy resources due to its geographical location. When Tiirkiye fully
utilizes this potential of renewable energy resources and shifts its employment structure to this
sector, both carbon emissions will decrease and a livable environment will be left for future
generations.
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OZGUN ARASTIRMA

Tiirkiye’de Ekolojik Ayak izinin Belirleyicileri: STIRPAT Modeli

Mine YILMAZER!?

Ozet
Insan kaynakl ekolojik ayak izi, diinyanin tasima kapasitesinin tizerine ctkmakta ve gelecek kusaklarin yasamlarini tehdit
etmektedir. Ekolojik ayak izinin olumsuz etkisini azaltmak tizere politikalar gelistirilmesi ve firsatlar yaratilmasi son
derece onemlidir. Ekolojik ayak izinin kapsami diger cevre degiskenlerine gére daha genistir ve literatiirde heniiz az sayida
calismaya konu olmus bir kavramdir. Bu ¢calismada insan faaliyetleri ile gevre iliskisini agiklamaya yardimct olan STIRPAT
modeli ile ekolojik ayak izi kavrami bir araya getirilmis, Tiirkiye’de insanin dogaya olumlu ve olumsuz etkisi analiz
edilmeye calisilmistir. Tiirkiye’de 1973-2021 yillar1 arasinda kisi basina diisen GSYIH, niifus, enerji kullanimu, yesil teknoloji
patentleri ve ihracat ile ekolojik ayak izi arasindaki iliski ARDL sinir testi ile incelenmistir. Analiz sonuglari, degiskenler
arasinda uzun dénemli ve istatistiksel olarak anlamli bir iliski oldugunu géstermektedir. Bulgulara gére, kisi basina diisen
GSYIH, niifus ve enerji kullanimi ekolojik ayak izini artirmakta, yesil teknoloji ve ihracat ise azaltmaktadir. Tiirkiye’nin son
ddnemde Paris Anlasmasi’ni imzalayarak nétr karbon hedefi belirledigi ve Avrupa Yegsil Mutabakati’na yoénelik kriterleri
uygulamaya basladigi dikkate alindiginda, amaca uygun cevre politikalarina ihtiyacin arttigi gériilmektedir. Bununla
birlikte, Avrupa Yesil Mutabakati’'na uyum politikalarinin Tiirkiye'de stirekli artan ekolojik acigin azaltilmasina katki
yaramasi da miimkiindiir. Calismadan elde edilen bulgulara gére Tiirkiye’de ekolojik ayak izinin azaltilmasi icin tiiketicinin
cevre bilincinin artirilmasina, enerji verimliliginin saglanmasina, ihracatta ise ¢evre hassasiyetine ve yesil teknoloji
kullanimina ihtiyag oldugu séylenebilir.
Anahtar kelimeler: Ekolojik ayak izi, STIRPAT modeli, biyolojik kapasite
Jel Kodu: 056, Q57, F64

Determinants of Ecological Footprint in Tiirkiye: STIRPAT Model
Abstract

Anthropogenically ecological footprint exceeds the earth's carrying capacity and threatens the lives of future generations.
It is extremely important to develop policies and create opportunities to reduce the negative impact of the ecological
footprint. The scope of the ecological footprint is broader than other environmental variables and it is a concept that has
been the subject of few studies in the literature. In this study, the STIRPAT model, which helps to explain the relationship
between human activities and the environment, and the concept of ecological footprint were brought together, and the
positive and negative effects of humans on nature in Tiirkiye were tried to be analyzed. The relationship between GDP per
capita, population, energy use, green technology patents, exports and ecological footprint in Tiirkiye between 1973 and
2021 was examined with the ARDL bounds test. The results of the test show that there is a long run and statistically
significant relationship between the variables. According to the findings, GDP per capita, population and energy use
increase the ecological footprint, while green technology and exports reduce it. Considering that Tiirkiye has recently set a
neutral carbon target by signing the Paris Agreement and started to implement the criteria for the European Green Deal,
it is seen that the need for appropriate environmental policies has increased. However, it is also possible that compliance
policies with the European Green Deal will contribute to reducing the ever-increasing ecological deficit in Tiirkiye.
According to the findings of the study, it can be said that in order to reduce the ecological footprint in Tiirkiye, there is a
need to increase consumer environmental awareness, ensure energy efficiency, and environmental sensitivity and use of
green technology in exports..
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1. GIRIS

Birinci sanayi devriminin basinda 800 milyon olan diinya niifusu giinlimiizde 8 milyara ulasmistir;
2040 yilinda 9 milyar olmasi1 beklenmektedir. Niifusun ve insan faaliyetlerinin etkisiyle diinya
kaynaklarinin sinirlarini ve ¢evrenin kendisini yenileme kapasitesini asan, iklim degisikligine yol
acan bir déneme girilmistir. Iklim degisikligi, diinyanin her bélgesini etkileyen kiiresel bir krizdir ve
biiytlik 6lciide insan etkenli sera gazi emisyonundan kaynaklanmaktadir. Sera gazi emisyonunun en
o6nemli nedeni fosil yakit kullanimidir. Jeffrey Sachs Siirdiirtlebilir Kalkinma Cagi adli kitabinda fosil
yakit tiiketiminin iklim krizinin merkezinde yer aldigini belirtmistir. Sachs, bir tiir «kalp nakli»
organizasyonu ile fosil yakit enerjisi kullanarak atan kalbi diisiik karbon enerjisine dayal bir
alternatifle degistirmek gerektigini belirtmistir (Sachs, 2019: 361).

Iklim degisikligi konusunda bilimsel calismalar yapan Hiikiimetleraras: iklim Degisikligi Paneli'ne
(IPCC) gore, Birinci Sanayi Devriminin gerceklestigi 1850 yilindan bu yana kiiresel sicaklik artisinin
yaklasik 1,5°C oldugu ve bu artisin biiyiik 6l¢iide insan faaliyetlerinden kaynaklandig1 kanitlanmistir.
Ekonomik biliyiime, sanayilesme, fosil yakit tiiketimi, barinma ve arazi kullanimi, yanhs tarim
uygulamalari, ormanlarin yok edilmesi gibi insan kaynakli sera gazi emisyonu 2019 yilinda 2010
yilina gore yaklasik %12 ve 1990 yilina gore %54 artmistir. [PCC tarafindan, kiiresel emisyonlar
dikkate alinarak gerceklestirilen gelecek senaryolar1 ile sicaklik artisi tahmin edilmeye
calisilmaktadir. Buna gore, orta, yiiksek ve c¢ok yiiksek sera gazi emisyon senaryolarinin
gerceklesmesi durumunda 1850-1900'e gore 21. yiizyillda kiiresel 1sinmanin 1,5°C'nin {izerine
cikmasi beklenmektedir. Cok diisiik sera gazi emisyon senaryosu gerceklesirse sicakligin 21. ytizyilda
1,5°C'nin altina gerilemesinin miimkiin oldugu diisiiniilmektedir (IPCC, 2023).

[PCC'nin diisiik sera gazi emisyonu senaryosunun gergeklesebilmesi ve iklim degisikligi sorunlarinin
azaltilabilmesi icin gelismekte olan tilkeleri de kapsayan etkili ¢evre politikalarina ihtiyag
duyulmaktadir. Olasi sicaklik artisinin yaratacagi kurakliktan etkilenecek ve verimli tarim arazileri
zarara ugrayacak ulkeler arasinda Tiirkiye'nin de oldugu IPCC tarafindan vurgulanmaktadir. Sera
gazl emisyonu, cevre Kkirliligi, atiklar ile yaratilan ekolojik ayak izinin doga tizerindeki baskisi
azaltilamazsa bircok felaketle karsilasma olasilig1 artmaktadir. Ekolojik ayak izi CO2 emisyonu, insa
alani, ekilebilir arazi, otlak, orman ve su alanlar1 lizerindeki insan etkisini gésteren ve son yillarda
nicel olarak hesaplanan bir kavramdir. Biyolojik kapasite ise insan tarafindan dogaya verilen zararin
bertaraf edilebilme durumunu gostermektedir. Tirkiye’de 1984 yilindan itibaren ekolojik ayak
izinin biyolojik kapasiteyi astig1 ve ortaya ¢ikan ekolojik acigin 6zellikle son yillarda hizla arttigi
gorilmektedir. Avrupa Birligi tilkeleri ise 1961 yilindan sonra siirekli ekolojik acik ile karsi
karsiyadir. Nordhaus (2020)’un deyisiyle insanlik bir iklim kumar1 oynamaktadir ve bu kazanilmasi
mimkiin olmayan bir oyundur. Bu nedenle Avrupa Birligi 2019 yilinda Avrupa Yesil Mutabakatini
imzalayarak ekolojik acig1 artiran faaliyetlerin azaltilmasi konusunda 6nlemler almaya baslamis ve
bu politikalarin ticaret yaptigi ticiinct tilkelerde de uygulanmasi konusunda yaptirim uygulayacagini
ilan etmistir.

Bu calismanin amaci, disa doniik sanayilesme politikalari uygulayan Tiirkiye’de ortaya ¢ikan ekolojik
acigin insan etkenli bilesenlerini ortaya ¢ikararak ¢evre diizenlemelerine iliskin yol gosterici ampirik
bulgulara erisebilmektir. Buradan hareketle, Tiirkiye ile Avrupa Birligi arasindaki ticarette 2026
yilindan itibaren yirirlige girecek olan sinirda karbon diizenlemesinin ekonomiye verebilecegi
zarar1 ve ilave maliyetleri azaltmak icin alinmasi gereken dnlemler tartisilacaktir. Ayrica, IPCC’nin
senaryolarina gore sicaklik artisindan ve kurakliktan en ¢ok etkilenecek tilkeler arasinda yer alan
Turkiye’'de, gecici degil siirdiiriilebilir olan ve samimi bir sekilde uygulanmasi gereken cevre
politikalarina yol gosterici 6neriler sunulacaktir. Ekolojik ayak izini konu alan calismalar 2020
yilindan bu yana yogunlasmaya baslamistir ve Tlirkiye tizerine yapilan ¢alismalar halen ¢ok sinirhdir.
Bu calismada, Tirkiye 6zelinde ekolojik ayak izinin belirleyicileri ele alinarak olumlu ve olumsuz
degiskenlerin etkileri ortaya ¢cikarilmaya calisiimistir. Bu calismadan elde edilen bulgularin Tiirkiye
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ve gelismekte olan tlkeler hakkindaki literatiire katkida bulunmasi beklenmektedir. Calismada,
oncelikle ekolojik ayak izi ve biyolojik kapasite kavramlar1 agiklanmaktadir. Sonrasinda, teoride
ekonomik degiskenlerin ¢evre tizerindeki etkisini inceleyen modeller ve bu modelleri test eden
ampirik ¢alismalar tanitilmaktadir. Calismanin analiz kisminda Tiirkiye’de 1973-2021 dénemine ait
veriler tizerinden STIRPAT yaklasimina dayanan ekonometrik bir zaman serisi modeli ile ekolojik
ayak izinin belirleyicileriyle olan iliskisi test edilmektedir.

2. EKOLOJIK AYAK iZi

Insanin yasamsal gereksinimleri icin gerceklestirdigi iiretim ve tiiketim faaliyetleri ekolojik yasami
tehdit eder hale gelmistir. Sera gaz1 emisyonu, dogal kaynaklarin tiiketilmesi, c¢evre kirliligi ve
yaratilan atiklar diinyanin biyolojik tasima kapasitesinin ¢ok lizerine ¢ikmistir. Bu ekolojik yikimin
boyutlarn ilizerinde tartisabilmenin yolu ise nicel verilerle yapilan oOl¢iimlerdir. Literatiirde bu
konudaki en 6nemli ¢calismalar Wackernagel ve Rees (1996) ve Wackernagel vd. (1999) tarafindan
gerceklestirilen ekolojik ayak izi 6l¢iimiidiir. Wackernagel’in baskanhgini yiiriittiigii Kiiresel Ayak Izi
Ag1 (Global Footprint Network) tarafindan her iilke icin ekolojik ayak izi ve biyolojik kapasite
hesaplamalari yapilmaktadir.

Sekil 1'de ekolojik ayak izi ve biyolojik kapasitenin bilesenleri gosterilmistir. Ekolojik ayak izi,
tretimde kullanilan dogal kaynaklari yeniden iiretmek ve atiklari ortadan kaldirmak icin ne miktarda
verimli arazi ve su kaynagina ihtiya¢ duyuldugunu goésteren ve kiiresel hektar cinsinden hesaplanan
bir 6l¢iimdiir. ihtiya¢ duyulan kaynaklar1 saglayan ve atiklar1 ortadan kaldiran biyolojik kapasite ise
gida ve kereste saglamak, kentsel altyapiy1 barindirmak, fazla CO2 emisyonunu yok etmek icin gerekli
olan verimli kara ve su alanidir. Ekolojik zarar1 zamanla yok etme giicii olan biyolojik kapasite de
kiiresel hektar cinsinden olciilmektedir. Bu olciimler, insanin dogaya verdigi zarar1 6l¢gmek,
degerlendirmek, izleyip diizeltebilmek i¢in son derece yararli araglardir. Kiiresel Ayak Izi Agi’'nin
olciimlerine gore, 2022 yilinda ekolojik ayak izinin %601 karbon emisyonundan, %29u ise ekim ve
orman alani kullanimindan kaynaklanmaktadir. Buna karsilik biyolojik kapasitenin %74’i ekim ve
orman alani ile saglanmaktadir (Sekil 1).

Sekil 1: 2022 Y1l Itibariyle Kiiresel Olcekte Ekolojik Ayak Izi ve Biyolojik Kapasite

Ekolojik Ayak izi Biyolojik Kapasite
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Kaynak: Global Footprint Network verilerinden yararlanilarak hazirlanmistir.

Kiiresel Ayak Izi Ag1 tarafindan ekolojik ayak izi ve biyolojik kapasite 6l¢ciimleri kullanilarak ekolojik
acik/rezerv hesaplamalari da yapilmaktadir. Ekolojik acik, ekolojik ayak izinin biyolojik kapasiteyi
astig1 durumda ortaya cikmaktadir. Bir tlkenin ekolojik acik vermesi ihtiya¢ duydugu biyolojik
kapasiteyi ticaret yoluyla ithal ettigi, lilkenin ekolojik varliklarin1 tasfiye ettigi ve atmosfere
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ekosistemin yok edebileceginden daha fazla COz yaydig1 anlamina gelmektedir. Bununla birlikte,
tilkenin biyolojik kapasitesi ekolojik ayak izinden fazla ise ekolojik rezerv s6z konusu olmaktadir
(Global Footprint Network, 2023).

Sekil 2’de 1961-2022 donemine ait kiiresel ekolojik ayak izi ve biyolojik kapasite 6lciim sonuglari
gosterilmistir. Ekolojik ayak izinin 1970 yilina kadar doganin tasima kapasitesini asmadigi, buna
karsilik 1970 yilindan itibaren ekonomik biiytimenin yavasladigi kriz donemleri harig hizla arttigi ve
ekolojik acik yarattig1 goriilmektedir. 2008 kiiresel finans krizi ve 2020 Covid-19 salgini haricinde
ekolojik acik son yillarda ¢ok yiliksek degerlere ulasmistir. Bu durum, doga tlizerinde gelecek
kusaklara yansiyan biiyiik bir ytik birakildigini géstermektedir.

Sekil 2: Diinyada Ekolojik Ayak Izi ve Biyolojik Kapasite, 1961-2022
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Kaynak: Global Kaynak: Footprint Network; https://data.footprintnetwork.org

Sekil 3’'te 1961-2022 yillan arasinda Tiirkiye’'de ekolojik ayak izi ve biyolojik kapasite verileri yer
almaktadir. Tiirkiye’de ekolojik acigin ortaya ¢iktig1 ve sonrasinda kalic1 hale geldigi 1984 yilindan
itibaren tretimin daraldigi resesyon donemleri hari¢ acigin siirekli arttig1 gérulmektedir. Turkiye’'de
ekolojik ayakizi bilesenleri icinde karbon emisyonunun pay1 diinya ortalamasina benzer sekilde %60
civarindadir. Bununla birlikte Tiirkiye’de biyolojik kapasitenin yetersizligi diinya ortalamasindan
cok daha fazladir. 2022 yili itibariyle, diinyada biyolojik kapasite a¢ig1 ekolojik ayak izinin %41’ini
olustururken ayni oran Tiirkiye’de %56’dir.

Sekil 3: Tiirkiye’de Ekolojik Ayak izi ve Biyolojik Kapasite, 1961-2022
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Kaynak: Global Footprint Network; https://data.footprintnetwork.org

Birinci sanayi devriminden bu yana kiiresel sera gazi emisyonunun en biiylik sorumlusu olan
gelismis tulkeler, 1990’h yillardan itibaren uluslararasi ¢evre s6zlesmelerinin yaptirimlariyla 6nlem
almak zorunda kalmistir. Gelismis tilkeler sera gazi emisyonunu azaltmak i¢cin bu konuda problem
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yaratan yatirimlarini dogal kaynaklarin korunmasina hassasiyet gostermeyen gelismekte olan
tilkelere yonlendirmektedir. Ekonomik sikintilar ¢eken ve kalkinma harcamalarina ihtiya¢ duyan
gelismekte olan ilkeler ise bu tiir yatirnmlari ihracat gelirlerini ve ddviz birikimlerini artirip
borg¢larin1 6demek amaciyla kullanmaktadir. Bu nedenle son yillarda, gelismekte olan tilkeler aracilig
ile kiiresel tasima kapasitesinin asildigi bir siirece girilmistir (Rees, 1992: 127). Diinya niifusunun ve
sanayi Uretiminin 6nemli bir kismini olusturan gelismekte olan tilkeler, IPCC’'nin ¢ok diisiik sera gazi
senaryosuna uyum saglayamazsa kuresel ekolojik a¢ik hiz kesmeden yiikselmeye devam edecektir.

3. MAKRO EKONOMIiK DEGiSKENLER VE CEVRE iLiSKiSiNi ARASTIRAN MODELLER ve
LITERATUR TARAMASI

Cevre sorununun temel kaynaklarindan biri liretim ve tiiketim faaliyetleridir ve ekonomi
literatiirtinde bu konu hakkinda teorik ve uygulamali bircok ¢alisma yapilmistir. Farkli makro
degiskenlerle gosterilebilen insan faaliyetleri ile cevre iliskisinin teorik altyapisi ekonomik biiyiime
yaklasimlarina dayanmaktadir. Belirleyici degisken olarak tiretim faktorleri verimliliginin ele
alindig1 ekonomik biiylime yaklasimlari genel olarak iki ana model ile aciklanmaktadir. Solow (1956)
ve Swan (1956) onciliigiinde olusturulan dissal biiyiime modelleri, iiretim faktorlerindeki
verimliligin sabit ve teknolojinin digsal oldugu varsayimina dayanmaktadir. Buna karsilik i¢sel
biiylime modellerinde beseri sermayenin ekonomik biiyiimeye artan verimlilikle katkida bulundugu
kabul edilmistir (Arrow, 1962; Romer, 1986, 1990; Rebelo, 1991; Mankiw vd., 1992). Zaman i¢cinde
icsel bliyiime modelleri siirdiiriilebilir bliylime yaklasimini tartismaya agmistir. 1990l yillardan
itibaren ortaya ¢ikan ekonomik, sosyal ve cevresel esanli gelismeyi aciklamak i¢in kullanilan
strdiriilebilir kalkinma kavrami biiylime modellerindeki bakis ac¢isini degistirmistir. Bu baglamda,
yesil bliyiime yaklasiminin 6nem kazandig1 goriilmektedir. Nobel 6diillii iktisat¢i Nordhaus (1974,
1992), iiretim fonksiyonuna emek, sermaye ve toprak kullanimi yaninda yenilenebilir ve
yenilenemez (fosil yakitlar) dogal kaynaklari, cevre politikalarini ve yesil teknolojiyi dahil eden bir
icsel bliylime modeli lizerinden analizler yapmistir. Glinlimiizde ekonomik biiylimenin yarattigi
dogal kaynak israfin1 6ne ¢ikaran ve sera gazi emisyonunun belirleyicilerini ve onlarin etkilerini
arastiran bazi hipotezler olusturulmustur. Olusturulan bu hipotezler son yillarda gerceklestirilen
bir¢ok uygulamali calisma ile test edilmektedir.

Hipotezler arasinda 6ne c¢ikanlardan biri Grossman ve Krueger (1991) tarafindan gelistirilen
ekonomik biiytime ile diger ¢cevresel gostergeler arasindaki iliskiyi agiklayan Cevresel Kuznets Egrisi
hipotezidir. Iki degisken arasinda ters U iliskisi oldugunu savunan bu hipoteze gére, bugiiniin
gelismis llkelerinde ekonomik biliyiime faaliyetleri kalkinmanin baslangic asamasinda cevre
baskisina ve CO2 emisyonu artisina yol agmaktadir. Ayni hipotezde belirli bir gelir dlizeyinden sonra
CO2 emisyonunun azaltilabildigi vurgulanmaktadir. 1990’1 yillardan itibaren yapilan ampirik
calismalarda, Cevresel Kuznets hipotezi kapsaminda analizler yapilmis ve genellikle iki degisken
arasinda ters U iliskisinin varligini dogrulayan bulgulara erisilmistir.

Insan faaliyetlerinin ¢evre iizerindeki etkisini 6l¢cmek icin kullanilan diger yéntem ii¢ model iizerine
kurulmustur. Bunlardan ilki 1970°li yillarda kullanilan IPAT (Influence, Population, Affluence, and
Technology) modelidir (Ehrlich ve Holdren, 1971; Commoner, 1971; Holdren ve Ehrlich, 1974). IPAT
modeli asagidaki gibidir:

[=PxAxT (D

[ cevresel etkiyi (environmental impact), P niifusu (population), A kisi basina liretimi (affluence) ve
T teknolojiyi gostermektedir.

Wagoner ve Ausubel (2002), IPAT modelindeki T degiskenini enerji tiiketiminin GSYIH’ya oram (C)
ve enerji tilketiminin emisyon etkisi (T) seklinde ayristirarak ImPACT esitligini olusturmuslardir.
Dietz ve Rosa (1994, 1997) ise IPAT ve ImPACT modellerini birlestirerek STIRPAT (Stochastic
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Impacts by Regression on Population, Affluence and Technology) olarak tanimladiklar1 yeni bir
model gelistirmislerdir. STIRPAT Modelinde, T degiskeni farkli gostergelerle ifade edilebilmektedir.

liy = aiPil;AftTictleit (2)

Belirleyici degiskenlerin etkisini ve etkinin siddetini izleyebilmek icin model logaritmik formda
kullanilmaktadir (York vd. 2003b: 354). Formil 3’teki f;,[,, [f3 niifus, refah ve teknoloji
degiskenlerinin ¢evre lizerindeki etkisini gosteren esneklik katsayilaridir.

Inlit = ai + B1In (Pit) + S51n (Air) + S3In (Tit) + eit (3)

STIRPAT modeli literatiirde farkli degiskenler ve farkli tilkeler ele alinarak analiz edilmistir. Dietz ve
Rosa (1994) niifus baskisinin olumsuz etkisinden s6z etmislerdir. Holdren ve Ehrlich (1974),
Bongaarts (1992), Shi (2003), Salim ve Shafei (2014) niifus artisinin dogal kaynak kullanimini
ylkselterek ekolojik tehdit yarattigini belirtmislerdir. Baz1 g¢alismalarda, niifus artis1 yaninda
kentlesme olgusunun da enerji tiiketimini, kaynak kullaniminmi ve sera gazimi artirdigi kabul
edilmektedir. Parikh ve Shukla (1995), Shen vd. (2005), Liddle (2004), York (2007) Liu (2009),
Shahbaz vd. (2016) farkl gelir ve gelismislik dlizeylerinde kentlesmenin CO2 emisyonu iizerindeki
etkisini ele alan calismalar yapmislardir. Diger taraftan Bongaarts (1992) ormanlarin yok
edilmesinin, sera gazi emisyonu ve karbon yogunlugunu azaltma miicadelesine engel olusturdugunu
belirtmistir. Lin vd. (2009); Shafiei ve Salim (2014); Salim ve Rafiq (2012); Apergis ve Payne (2012);
Aguirre ve Ibikunle (2014); Sadorsky (2009) gibi bircok calismada ise yenilenemez enerji
tiketiminin CO2 emisyonuna pozitif, yenilenebilir enerji tiiketiminin ise negatif etkisi oldugu
sonucuna ulasilmistir. STIRPAT modelinde kullanilan diger 6nemli degiskenler yesil teknoloji
yatirimlari, devletin uyguladigi cevre politikalari, beseri sermaye ve sivil toplum orgiitlerinin
yapisidir. Stern vd. (1992), Marques ve Fuinhas (2012) ve Payne (2012) devletin uyguladigi cevre
politikalarini, Shandra vd. (2004) sivil toplum o6rgiitlerini, Apergis vd. (2013) Ar-Ge harcamalarini,
Xu vd. (2021) dogrudan yabanci yatirimlari, Voumik ve Ridwan (2023) dogrudan yabanci
yatirimlarla birlikte egitim diizeyini ele alarak STIRPAT modelini test etmisler ve s6z konusu
degiskenlerin COz emisyonuna olumlu etkide bulundugunu belirtmislerdir. STIRPAT modelinin ilk
arastirmalarinda genel olarak CO2 ya da sera gazi emisyonu gosterge olarak kullanilmistir. Son
yillarda gergeklestirilen ¢alismalarda daha genis icerige sahip olan ekolojik ayak izi degiskeninin
tercih edildigi goze carpmaktadir.

STIRPAT modelini kullanarak ekolojik ayak izi tizerindeki insan etkisini 6lcen calismalarin cok
onemli bir kisminda iiretim ve tiiketim faaliyetlerinin, enerji kullaniminin, niifus ve kentlesmenin
ekolojik ayak izini artirdig1 vurgulanmaktadir. Gergeklestirilen ampirik ¢alismalarda hem gelismis
hem de gelismekte olan iilkelerde benzer sonuglar elde edilmistir. Ornegin York vd. (2003a) 142
tilkede niifus, ekonomik biiylime, kentlesme ve cografi faktorler gibi degiskenlerin, Ahmed vd. (2020)
ve Ma vd. (2022) Cin’de, Nathaniel ve Khan (2020) ise ASEAN iilkelerinde kentlesme ve tiiketim
harcamalarinin ekolojik ayak izini giiclii bir sekilde etkiledigini vurgulamislardir. Gupta vd. (2022)
ise Banglades’'te kentlesmenin, niifusun, enerji tiiketiminin ekolojik ayak izini artirdigini
belirtmislerdir. Diger taraftan, bazi ¢alismalarda s6z konusu degiskenlerin etkisinin pozitiften
negatife doniip donmedigi arastirilmistir. Destek vd. (2018) AB iilkeleri, Danish vd. (2020) BRICS
tilkeleri, Olug¢ (2023) Tiirkiye, Wang vd. (2023) 36 OECD iilkesi, Usman vd. (2023) en yiiksek ekolojik
ayak izine sahip iilkeler iizerine yaptiklari calismalarda GSYiH, dogal kaynaklar, enerji tiiketimi, yesil
teknoloji, kentlesme gibi degiskenlerle ekolojik ayak izi arasinda ters U iliskisi oldugu yani ekolojik
ayak izini artiran etkinin belirli bir siire sonra enerji verimliligi ya da yesil teknoloji ile negatife
dondiigli sonucuna ulagmislardir. Enerji tiiketimi konusunda fosil yakit tiiketiminin azaltilmasi ve
yenilenebilir enerji kullanimi énemli unsurlardir. Ornegin, Dogan vd. (2020) BRICST iilkelerinde
enerji yogunlugun ekolojik ayak izini artiran en gii¢lii degisken oldugunu belirtmislerdir. Bu
kapsamda fosil enerji yerine yenilenebilir enerji kullanimini 6ne ¢ikaran g¢alismalar yapilmistir.
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Huang vd. (2022) E7 ve G7 iilkelerinde (gelismekte olan ve gelismis tlkeler) yenilenebilir enerji
kullaniminin ekolojik ayak izini azalttigini belirtmislerdir. Diger taraftan Usman vd. (2022) ve Hassan
vd. (2023) ise gelismis tilkelerde niikleer enerji yatirnmlarinin kaynak tiiketimini azaltarak ekolojik
surdurtlebilirlige katki sagladigin1 savunmuslardir.

Insan faaliyetlerinin ekolojik dengeye verdigi zarar gosteren bircok ¢alismanin yaninda, literatiirde
zararin telafi edilmesi ve biyolojik verimliligin artirilmasinin 6nemini gésteren arastirmalara da
rastlanmaktadir. York vd. (2004), yiiksek gelirli iilkelerde ekolojik ayak izinin nispeten diisiik
oldugunu, buna karsilik biyolojik kapasitelerinin tUretim diizeyini telafi edecek biiytikliikte
olmadigini ortaya cikarmislardir. Kirikkaleli vd. (2023), ABD’de ekonomik biiyiimenin ekolojik ayak
izi lizerindeki olumsuz etkisinin yesil teknolojilerle azaltilabildigini savunmuslardir. Bu ¢ergevede,
yenilenebilir enerji kaynaklarinin ve yesil teknoloji yatirnmlarinin cevreye olumlu etkisini
vurgulayan c¢alismalarin sayisi artmaktadir. Nathaniel ve Khan (2020) ASEAN f{ilkelerinde yogun
ekonomik biliyltime ve dis ticaret faaliyetlerinin fosil enerji kullanimini artirarak ¢evresel bozulmaya
yol a¢tig1 sonucuna ulasmislardir. Wang (2021) BRIC iilkelerinde yenilenebilir enerji yatirimlarinin
ve kiiresellesmenin ekolojik ayak izini azalttigini ortaya ¢ikarmistir. Chu (2022) 20 OECD iilkesi i¢in
STIRPAT modeli kurmus, ¢evreye dayali teknolojilerin ve yenilenebilir enerji tiiketiminin ekolojik
ayak izini azalttigin1 belirtmistir. Danish vd. (2020) BRICS, Dogan vd. (2020) BRICST iilkelerinde
enerji yogun lretimin c¢evre sorunlarin1 artirdigini ve yenilenebilir enerjinin 6nemini
vurgulamislardir. Usman vd. (2023) ekolojik ayak izi en yliksek tilkelerde geleneksel biiyiime yerine
yesil biiylime, yenilenebilir enerji, eko-inovasyon ve beseri sermayenin ¢evresel bozulmayi
onledigini savunmustur.

Mevcut arastirmalarda, beseri sermayenin ekolojik ayak izine etkisi konusunda farkli sonuglar ortaya
ciktig1 gozlenmektedir. Basoglu (2018) tarafindan Tiirkiye iizerine yapilan ¢alismada STIRPAT
modeli kurulmus Tirkiye’'de kisi basina gelir, niifus, sanayi ve hizmetler sektoriinde iiretim, enerji
kullanimi1 ve beseri sermayenin ekolojik ayak izine etkisi incelenmistir. Diger degiskenler ekolojik
ayak izini artirirken beseri sermayenin azalttiZi sonucuna ulasilmistir. Ahmed vd. (2020) Cin’de
ekonomik biliyiime ve kentlesmenin ekolojik ayak izini artirdigl, beseri sermayenin cevresel
bozulmay1 hafiflettigi sonucuna ulasmislardir. Buna karsilik Huang vd. (2022) E7 ve G7 iilkelerde
bilgi ve iletisim teknolojileri, beseri sermaye, ekonomik karmasiklik ve finansal gelismenin ekolojik
ayak izine etkilerini arastirmistir. Finansal gelisme hari¢ diger degiskenlerin kirlilik diizeyini
artirdigini belirtmislerdir. Wang (2021) ise BRIC iilkelerde beseri sermaye ve finansal gelismenin
ekolojik ayak izini artirdigini ortaya ¢ikarmistir. Usman vd. (2022)’a gore gelismis lilkelerde beseri
sermaye ekolojik ayak izini diisiirmekte, ekonomik faaliyetler ise su, arazi ve orman rezervini
eriterek ekolojiye zarar vermektedir. Kassouri ve Altintas (2020)’a gore MENA iilkelerinde insani
gelismenin artirilmasi ile ekolojik ayak izinin azaltilmasi konusunda denge saglamak oldukga giigttir.
Calismada, kiiresellesmenin ve finansal gelismenin beseri sermayeye pozitif katkida bulundugu,
sosyoekonomik kurumsallasmanin ekolojik ayak izini diisiiriip beseri sermayeyi artirdig1 sonucuna
ulasilmistir. York vd. (2003a) 142 iilke icin yaptiklari analizde siyasi ve sivil 6zgiirliikler, devletin
uyguladig1 ¢evre politikas1 gibi faktorlerin ekolojik ayak izi lizerinde etkili olmadig1 sonucuna
ulasmislardir.

Literatiirden elde edilen bulgular genel olarak niifus, gelir ve fosil enerji kullaniminin ¢evre iizerinde
yarattigl baskinin teknolojik yenilik ve yenilenebilir enerji kaynaklar ile azaltilabilecegini
gostermektedir. Buna karsilik beseri sermaye, finansal gelisme ve dis ticaretin ekolojik ayak izini
azaltabilecegi beklentisi, ozellikle gelismekte olan iilkelerde her zaman dogrulanamamaktadir.
Ampirik arastirmalarin sonuglarina gore, gelismis tilkelerde s6z konusu etkenlerin ekolojik ayak izini
azaltmakta basarili oldugu, gelismekte olan tilkelerde ise hizli biiylime ve sanayilesme faaliyetlerine
paralel olarak ¢evre diizenlemelerinin ve teknolojik yeniliklerin yetersiz kalmasi gibi nedenlerle
beseri sermaye, finansal gelisme ve dis ticaretin ekolojik ayak izini artirabildigi goriilmektedir.
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4, TURKIYE'DE EKOLOJIK AYAK iZININ BELIRLEYICILERINE YONELiK EKONOMETRIK ANALIZ

Bu c¢alismada, Dietz ve Rosa (1994, 1997) tarafindan gelistirilen STIRPAT modeli kullanilarak
ekolojik ayak izinin belirleyicileri 1973-2021 verileri tlizerinden Tiirkiye 6rneginde test edilmistir.
Insan faaliyetlerinin ¢evre iizerindeki etkisini incelemek iizere kullanilan STIRPAT modelinde, son
yillarda CO2 emisyonu yerine ekolojik ayak izinin yer almaya basladig1 dikkat ¢ekmektedir.
Literatiirde yer alan uygulamali arastirmalarda gelismis ve gelismekte olan iilkelere gore farkh
bulgulara erisilmistir. Bu calismada diger arastirmalara ilave olarak, 1984 yilindan itibaren ekolojik
acigin surekli arttigl Turkiye'ye ait verilerle bir analiz yapilmistir. Bu analizde ekolojik ayak izine ve
biyolojik kapasitenin verimliligine olumlu ve olumsuz etki yarattigi disiiniilen degiskenler ele
alinmistir. Degiskenler bir dnceki boliimde yer alan literatiirdeki arastirmalarin gostergelerine
dayanarak secilmistir. Calismada, Nathaniel ve Khan (2020) ve Solarin vd. (2021)’'in STIRPAT
modellerine benzer sekilde asagidaki form kullanilmistir.

efpt = By + B1gdppct + S,popt + Bzenit + fietecht + fsexpe + et (4)

Formiil 4’te gosterilen modelde efp ekolojik ayak izini, gdppc kisi basina GSYIH’y1, pop toplam niifusu,
en kisi basina diisen enerji kullanimini, etech yesil teknoloji patentlerini ve exp ihracatin GSYIH’ya
oranini gostermektedir. Calismada Salim vd. (2019) ve Hotak vd. (2020)'nin modellerine benzer
sekilde % degerle ifade edilen exp degiskeni hari¢ serilerin logaritmalar1 alinmistir. STIRPAT
yaklasimindan ve mevcut ampirik arastirmalardan yola ¢ikilarak kisi basina GSYIH, niifus ve enerji
kullaniminin ekolojik ayak izini pozitif, yesil patentlerin ve ihracatin negatif yonde etkiledigi
hipotezleri test edilmistir. Degiskenlerin tanimi ve kaynaklar1 Tablo 1'de gosterilmektedir.

Tablo 1: Modelde kullanilan degiskenler ve kaynaklari

Degisken Olgiim Kaynak
efp Kisi basi ekolojik ayak izi Kiiresel hektar Global Footprint Network
gdppc | Kisi basina diisen GSYiH 2015 sabit fiyatlariyla ABD $ World Bank
pop Toplam niifus Kisi sayisi World Bank
en Enerji kullanimi Kisi basina petrol esdegeri kg World Bank
etech |Cevre yonetimi ve iklim degisikligine | Toplam patent sayisi OECD
yonelik yesil teknoloji patentleri
exp Mal ve hizmet ihracati Thracatin GSYiH’ya orani World Bank

Tablo 2’de degiskenlere ait zaman serisi verilerinin betimleyici istatistikleri sunulmaktadir. Tabloda
verilerin standart sapma, ¢arpiklik ve basiklik degerleri goriilmektedir. Analize dahil edilen alt1
veriye ait Jargue-Bera istatistiklerinin olasiik degerlerine bakildiginda, degiskenlerin normal
dagilim gosterdigi goriilmektedir.

Tablo 2: Betimleyici istatistikler

Lnefp Ingdppc Lnpop Inen Inetech Exp

Ortalama 8,186158 3,801869 7,7774371 3,028880 1,649798 18,34932
Medyan 8,207475 3,779801 7,787101 3,045292 1,631748 20,66623
Maksimum 8,4556674 | 4,125207 7,928270 3,220939 3,227522 35,30301
Minimum 7,816730 3,554290 7,580106 2,806480 -0,301030 3,218027
Standart Sapma | 0,182674 0,164459 0,104118 0,131450 1,123766 8,100785
Carpiklik -0,195606 0,355394 -0,257099 -0,081715 -0,060422 -0,310473
Basiklik 1,835893 1,939719 1,894334 1,709965 1,617488 2,377936
Jarque-Bera 3,079225 3,326719 3,035747 3,452252 3,932135 1,577263
Olasilik 0,214464 0,189501 0,219177 0,177973 0,140006 0,454466
Gozlem Sayisi 49 49 49 49 49 49

Tablo 3’te degiskenlerin olasilik degerleriyle birlikte korelasyon matrisi verilmistir. Elde edilen
bulgulara gore, agiklayici degiskenlerle bagimh degisken arasinda giiclii bir korelasyon vardir.
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Tablo 3: Korelasyon matrisi

Lnefp Ingdppc Inpop Inen Inetech Exp
Inefp 1,000000
Ingdppc 0,974840 1,000000
(0,0000)
Inpop 0,990492 0,967138 1,000000
(0,0000) (0,0000)
Inen 0,993855 0,980666 0,985687 1,000000
(0,0000) (0,0000) (0,0000)
Inetech 0,971662 0,965608 0,971713 0,974603 1,000000
(0,0000) (0,00009 (0,0000) (0,0000)
exp 0,900171 0,880637 0,935557 0,899897 0,886765 1,000000
(0,0000) (0,0000) (0,00009 (0,00009 (0,0000)

Analizin bundan sonraki asamasinda, ilk olarak degiskenlerin duragan olup olmadig1 Genisletilmis
Dickey-Fuller (ADF) ve Phillips-Perron (PP) birim kok testleri ile incelenmistir. Degiskenler
arasindaki esbiitiinlesme iliskisi Pesaran vd. (2001)’'in ARDL (Autoregressive Distributed Lag
Models) sinir testi ile belirlenmeye calisilmistir. Analizlerde Eviews 12 programi kullanilmistir.

4.1 Birim Kok Analizi

Ekonometrik analizlerde giivenilir sonuclara ulasabilmek icin verilerin duragan hale getirilmesi
gerekmektedir. Genel olarak zaman serisine dayali makro ekonomik degiskenler trend ve
mevsimsellik etkisi nedeniyle duraganlik gostermemektedir. Bu durumda sahte regresyon
sonuclarindan uzak kalabilmek icin verilerin duraganligini test eden birim kok testlerinin
uygulanmasi gerekmektedir (Gujarati ve Porter, 2012: 748). Bu calismada degiskenlerin duraganlik
Olgtimleri ADF ve PP birim kok testleri kullanilarak gergeklestirilmistir. Seriler diizey degerlerinde
duragan ise I(0), birinci farkta duragan oluyorsa I(1) olarak tanimlanmaktadir.

Tablo 4’te Tiirkiye’de 1973-2021 donemine ait ekolojik ayak izi ve onun belirleyicileri olarak ele
alan alti1 adet bagimsiz degiskenin yillik verilerine ait ADF ve PP birim kok test istatistikleri
sonuclar1 sunulmaktadir.

Tablo 4: Genisletilmis Dickey-Fuller (ADF) ve Phillips-Perron (PP) birim kék testi bulgulari

Seri ADF PP
Diizey Birinci Fark Diizey Birinci Fark
Inefp Sabit -1,336055 -10,68915** -1,558703 -11,41253**
Sabit ve Trend -5,014076** -6,926221** -5,042030** -12,26428**
Ingdppc Sabit 0,734160 -6,483641** 1,220184 -6,464957**
Sabit ve Trend -1,825780 -6,583123** -1,883455 -6,789437**
Inpop Sabit -4,188308** -1,636602 -5,929141** -0,620884
Sabit ve Trend -1,216637 -4,349364** -0,620306 -2,045401
Inen Sabit -0,871864 -7,052887** -0,884277 -7,158870**
Sabit ve Trend -3,064423 -7,311544** -3,054423 -7,116484**
Inetech Sabit -1,383573 -11,18774** -1,195566* -11,40879**
Sabit ve Trend -1,755876 -11,26714** -3,273012* -11,56354**
exp Sabit -0,594141 -6,517223** -0,258224 -7,398787**
Sabit ve Trend -3,008799 -6,452515%* -2,987864 -7,306551**

Not: * isaretine sahip verilerde %10, ** isaretine sahip verilerde %1 anlamlilik diizeyinde “seri birim koék tasiyor”
seklindeki Ho hipotezi reddedilmektedir; test istatistigi MacKinnon kritik degerlerinden yiiksektir.

Degiskenler farkh diizeylerde duraganhk gosterdigi ve [(2)’de duragan hale gelen bir degisken
olmadigi icin bir sonraki asamada ARDL sinir testi ile esbiitiinlesme analizi yapilmistir.

4.2 Esbiitiinlesme icin ARDL Sinir Testi

Makro ekonomik seriler arasinda esbiitiinlesme iliskisinin bulunmasi, serilerin ortaya ¢ikan soklara
benzer tepkiler verdigini ve uzun donemli bir dengenin varhigini gostermektedir. Esbiitiinlesme
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testlerinde genellikle Engle ve Granger (1987), Johansen (1988) ve Johansen ve Juselius (1990)
analizleri 6ne ¢ikmaktadir. Bununla birlikte bu ¢alismada Pesaran vd. (2001)’'in ARDL sinir testi
tercih edilmistir. Bu testin kullanilma nedeni analizde ele alinan degiskenlerin farkli duraganhk
derecelerine sahip olmasidir. Ayn1 zamanda ARDL sinir testi, Pesaran vd. (2001)'nin belirttigi gibi
kisa ve uzun donemli esbiitiinlesme iliskisini gosterebilmekte ve diistik gozleme sahip 6rneklemlerde
dogru sonuglara ulasmayi saglayabilmektedir. Bu calismada kullanilan ARDL sinir testine ait model
asagidaki gibidir.

Inefp, = Bo ‘*;{ﬁﬂnefpt—l + ﬁzlngdppctﬂ + ﬁ3lnP0Pt—1k+ Palnen,_, + ,BSIT;'{eteCht—l +

Boexpe—1 + Xi=1 BrAlnefp.; + Xi—1 BsAlngdppc,—; + Xiq PoAlnpop,—; + Xi—1 ProAlnen,; +

Z;‘=1 B11Alnetech,_; + Z?:o Bi2Bexpe—; + & (5)
Esitlik 5’'te gosterilen ARDL sinir testi sonucunda elde edilen F test istatistiginin alt ve Ust kritik sinir

degerlerinin lizerinde olmasi, degiskenler arasinda egbiitiinlesme iliskisinin varligini
gostermektedir.

Esbiitiinlesme analizine gegmeden 6nce, farkh bilgi kriterlerinden elde edilen sonuglara en uygun
gecikme uzunlugu belirlenmeye ¢alisilmistir. Tablo 5’te goruldiigiu gibi, * isareti uygun gecikme
uzunlugunu vermektedir. Olgiitlere gére Schwarz bilgi kriterinde gecikme minimumdur.

Tablo 5: VAR uygun gecikme uzunlugunun belirlenmesi

Gecikme LogL LR FPE AIC SC HQ

0 271,5528 - 3,02e-13 -11,80235 -11,56146 -11,71254

1 581,8904 524,1257 1,55e-18 -23,99513 -22,30891* -23,36652

2 648,9777 95,41311 4,25e-19 -25,37679 -22,24524 -24,20938

3 696,0498 54,39439* 3,29e-19 -25,86888 -21,29200 -24,16267

4 746,3274 44,69119 2,91e-19* -26,50344* -20,50344* -24,25842*

LR: Ardisik Modifiye Edilmis LR Test istatistigi, FPE: Son Tahmin Hata Kriteri, AIC: Akaike Bilgi Kriteri, SC: Schwarz Bilgi
Kriteri, HQ: Hannan-Quinn Bilgi Kriteri

Tablo 6’da ARDL sinir testinden elde edilen F istatistik degeri ile alt ve tist sinirlar1 gosterilmektedir.
Modelde Schwarz bilgi kriterine gore belirlenen gecikme degerleri ARDL (1, 1, 1, 1, 0, 0) seklindedir.
F istatistik degeri %1 anlamlilik diizeyinde alt ve st sinir degerlerinden buytiktir. Bu sonug,
degiskenler arasinda uzun dénemli esbiitiinlesmenin varligin1 géstermektedir.

Tablo 6: Ekolojik ayak izi ve belirleyici degiskenlerinin esbiitiinlesme bulgulari

Test Istatistigi Deger Belirleyici Degisken (K)
F Istatistigi 16,07750 5

Kritik Sinirlar

Alt Stnir 1(0) Ust Siir 1(1) Anlamlilik Diizeyi

2,08 3 %10

2,39 3,38 %5

3,06 4,15 %1

Analizin bir sonraki asamasinda belirleyici degiskenlerin uzun dénem Kkatsayilar1 arastirilmistir.
Tablo 7°de uzun doénem katsayilar1 yaninda modelin dogrulugunu belirlemek i¢in kullanilan
otokorelasyon, degisen varyans, spesifikasyon ve normal dagilim gibi tani testlerinin sonuclar1 da
gosterilmistir. Tablo 8’'deki veriler niifus, enerji kullanimi ve ihracat degiskenlerinin ekolojik ayak
izini %1 anlamlilik diizeyinde etkiledigini gostermektedir. Niifus ve enerji kullanimi ekolojik ayak
izini ayni yonde, ihracat ise ters yonde etkilemektedir. Elde edilen bulgulara goére, s6z konusu
dénemde Kisi basina diisen GSYIH ekolojik ayak izini artirmakta, yesil teknoloji ise azaltmaktadir.
Bununla birlikte bu iki degiskenin katsayilari istatiksel olarak anlamli ¢ikmamistir. Tablo 7’de
modelin anlamliligin1 6l¢gmek icin yapilan tanisal testler de 6zetlenmistir. S6z konusu testlerde Ho
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hipotezleri kabul edilmistir. Bu sonuclara gore degiskenler arasinda otokorelasyon yoktur, degisen
varyans sorunu ¢ikmamistir, modelin normalligi testi de olumlu sonuglar vermistir.

Tablo 7: ARDL sinir testinin tahmin bulgulari

‘ ARDL Sinir Testi
Uzun Donem Katsayilar Katsay1 Olasilik
Ingdppc 0,016605 0,7979
Inpop 1,2984771** 0,0000
Inen 0,531480** 0,0005
Inetech -0,005638 0,5151
exp -0,003796** 0,0003
C -3,478125** 0,0091
Tanisal Testler Test Istatistigi Olasilik
Jarque-Bera Normallik Testi 0,602385 0,739935
Breush-Pagan-Godfrey Degisen Varyans Testi 0,917644 0,5206
Ramsey Sifirlama Testi 3,859006 0,0570
Breush-Godfrey LM Seri Korelasyon Testi 0,353113 0,7049

Not: ** isareti katsayilarin %1, * isareti %5 6nem seviyesinde anlamli oldugunu gostermektedir.

Calismada, hata diizeltme katsayisi ile degiskenlerin kisa donem katsayilarina da bakilmis ve Tablo
8'de 6zetlenmistir. Kisa donemde ekolojik ayak izi ile kisi basina GSYiH ve enerji kullanimi arasinda
ayni yonde ve anlaml bir iliski bulunmustur. Bulgulara gore, ihracat kisa donemde ekolojik ayak izini
azaltmaya yardimci olmaktadir ve bu etki istatistiksel olarak anlamlhidir. Niifus ve teknoloji
degiskenlerinin katsayilar: istatistiksel olarak anlamli ¢itkmamistir. Diger taraftan, hata diizeltme
katsayis1 kisa donemde dengeden sapma olmasi durumunda uzun dénemli dengenin yeniden
saglanip saglanamadigin1 gostermektedir. Tahmin edilen hata diizeltme katsayisi -0,848643’diir.
Sonug, kisa donemde ortaya cikabilecek bir sapmanin uzun doénemde giderilebilecegini
gostermektedir. Kremers vd. (1992)'nin ¢alismasinda acgikladig1 gibi 1/0,85=1,17 seklinde elde
edilen sonug, kisa dénemli bir sapmanin yaklasik 1 y1l sonra giderilebilecegini yansitmaktadir.

Tablo 8: Hata diizeltme modeli ve kisa donemli katsayilar

ARDL Sinir Testi

Kisa Donem Katsayilar Katsay1 Olasilik
C -2,951687 0,0035
Inefp(-1) 0,151357 0,1624
Ingdppc 0,379514 0,0081
Lngdppc(-1) -0,365423 0,0154
Inpop -2,413931 0,1519
Inpop(-1) 3,515869 0,0395
Inen 0,824247 0,0000
Inen(-1) -0,373210 0,0226
Inetech -0,004785 0,5103
exp -0,003222 0,0000
Hata Diizeltme Katsayisi -0,848643* 0,0000
R?2 0,996914

Diizeltilmis R2 0,996183

F istatistigi 1363,871 | 0,00000

Not: * isareti katsayilarin %1 dnem seviyesinde anlamli oldugunu gostermektedir.

Degiskenler arasindaki kisa ve uzun donem iliskileri saptandiktan sonra, Brown vd. (1975)'nin
belirttigi gibi iliskinin zaman icinde belirli bir aralikta dalgalanip dalgalanmadigini1 gésteren CUSUM
ve CUSUM-Kare testlerinin sonuclarina bakilmistir.
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Sekil 4: CUSUM ve CUSUM-Kare Testleri
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CUSUM ve CUSUM-Kare testlerinden elde edilen bulgular, tahmin edilen katsayilarin kritik degerlerin
icinde oldugunu gostermektedir (Sekil 4). Modelden elde edilen bulgular, ilgili donemde katsayilarin
kararl oldugunu ve yapisal kirilma sorunu ile karsilasilmadigini ortaya ¢ikarmistir.

5. SONUC

Iklim degisikliginden kaynaklanan olumsuz etkilerin gelecekte ¢ok daha belirgin sekilde yasanacag:
cografi bolgelerden biri Tiirkiye’'dir. Kurakligin, orman yanginlarinin, sel, erozyon ve firtina gibi iklim
degisikligine dayali doga olaylarinin, hava, su ve toprak kirliliginin yogun etkileri ortaya ¢iktik¢a
Turkiye’de cevre farkindaliginin arttigl ve alinmasi gereken onlemlerin siklikla konusuldugu
goriilmektedir. Bu c¢alismada insan faaliyetleri ile ¢evre iliskisini aciklayan STIRPAT modeli ile
2000’li yillardan itibaren nicel degerlerle ifade edilmeye baslanan ekolojik ayak izi kavrami bir araya
getirilmis, Tiirkiye’de insanin dogaya olumlu ve olumsuz etkisi analiz edilmeye ¢alisilmistir.

[PCC’nin raporlari, sera gaz1 emisyonu nedeniyle diinyanin tasima kapasitesinin tizerine ¢ikildigini
gostermektedir. Kiiresel 1sinmaya yonelik gelecek senaryolarinda, orta ve yiiksek sera gazi
emisyonunun devami durumunda kiiresel 1sinmanin yakin gelecekte 1,5°C'nin ¢ok iizerine ¢ikacagi,
eger cok diisiik sera gazi emisyonuna ulasilirsa 1,5C’'nin altina diisiilebilecegi vurgulanmistir.
Gelismis ve gelismekte olan iilke ayrimi yapmadan bu durumun bir insanlik sorunu oldugu kabul
edilmek zorundadir. Bugiinkii sera gazi emisyonunun asil sorumlusu olan gelismis tulkeler belirli
Olclide 6nlem alarak emisyon artisini azaltmaya baslamislardir. Buna karsilik sanayilesmeye ve refah
artisina devam eden gelismekte olan iilkeler yiiksek maliyetler iceren 6nlemleri alma konusunda
yetersiz kalmaktadir. Giintimiizde insanin neden oldugu emisyonlar1 azaltma yoniinde en ciddi
uluslararasi ¢aba 2016 yilinda yirtrliige giren Paris Anlagsmasi’dir. Kiiresel sera gaz1 emisyonunun
%90’1ndan fazlasini gergeklestiren tilkeler anlasmay1 imzalamistir. 2021 yilinda Paris Anlasmasi’ni
onaylayan Tiirkiye 2053 yilina kadar sifir karbon taahhtidiinde bulunmustur. Ayni zamanda Tiirkiye,
[PCC'nin 2022 yilinda gergeklestirilen COP27 konferansinda niyet beyanini vermis ve 2030 yilina
kadar sera gazi emisyonunu %41 azaltmayi taahhiit etmistir. Bu taahhtdiin yerine getirilmesi i¢in
cok daha ciddi ¢cevre politikalarina ve samimi uygulamalara ihtiya¢ oldugu kesindir.

Bu ¢alismanin uygulama asamasinda, gelisen piyasa ekonomisi olan ve son yillarda kiiresel CO2
emisyonu ve ekolojik acig1 artan Tiirkiye’de STIRPAT modeli kurularak insan faaliyetlerinin ekolojik
ayak izine etkisi test edilmeye calisiimistir. CO2 emisyonunun Otesine gegen, hava, su ve toprak
kirliligi ile biyolojik kapasiteye ciddi zarar veren faaliyetleri gosteren ekolojik ayak izini STIRPAT
modelinde kullanan uluslararasi ¢alismalar ancak 2020 yilindan itibaren yogunlasmistir. Tlrkiye’'de
ise ekolojik ayak izi ve belirleyicileri tizerine ¢ok sinirli galisma mevcuttur. Bu nedenle, bu calismadan
elde edilen bulgularin literatiirde yol gosterici olabilecegi diistiniilmektedir. Arastirmada 1973-2021
yillar1 arasinda kisi basina diisen GSYiH, niifus, enerji kullanimy, yesil teknoloji patentleri ve ihracatin
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ekolojik ayak izine etkisi esbiitiinlesme analizi ile test edilmistir. Bu donemde Tiirkiye, disa doniik
sanayilesme atilimlarn gerceklestirmis, Avrupa Birligi ile iyelik miizakerelerini yiritmis,
uluslararasi ¢evre anlasmalarina taraf olmus, dogal kaynak tasarrufu ve CO2 emisyonunu azaltmaya
yonelik 6nlemler almaya ve yesil teknoloji yatirimlar1 yapmaya baslamistir. Ayni1 donem Tiirkiye’'de
hizli niifus artisinin yasandig, refah seviyesinin yiikseldigi buna bagh olarak iliretim ve tiiketim
faaliyetlerinin arttig1 yillar1 icermektedir. Bu ¢abalar Tiirkiye’de, ne yazik ki bir¢cok gelismekte olan
tilkeye benzer sekilde ekosistem tizerindeki baskilar1 ylikseltmektedir.

Calismanin amaci, dongtisel ekonomi uygulamalarini ve COz emisyonunu da i¢ceren ekolojik ayak izini
etkileyen olumlu ve olumsuz degiskenleri ortaya ¢ikararak tartisma yaratabilmektir. Modele dahil
edilen degiskenler tiretici ve tiiketici sorumluluklarini ayni anda yansitabilmektedir. Gergeklestirilen
analiz sonucunda, Tiirkiye’de 1973-2021 yillan arasinda kisi basina diisen GSYIH, niifus, enerji
kullanimi, yesil teknoloji patentleri ve ihracat ile ekolojik ayak izi arasinda uzun dénemli ve
istatistiksel olarak anlamh bir esbiitiinlesme iliskisi bulunmustur. Bulgulara gore, kisi basina diisen
GSYiH, niifus ve enerji kullanimi ekolojik ayak izini artirmakta, yesil teknoloji ve ihracat ise
azaltmaktadir. Turkiye’de 1973-2021 yillar1 arasinda ekolojik ayak izine etkisi en yiliksek olan
degisken niifustur. Nufustaki %1’lik artis ekolojik ayak izini %1,29 yiikseltmektedir. Benzer sekilde
enerji kullaninmindaki %1 artis ekolojik ayak izini %0,53 yiikseltmektedir. Analiz sonuglari, kisi
basina GSYIH'nin ekolojik ayak izini yiikselttigini gostermekle birlikte bu iliskinin istatistiksel olarak
anlamli olmadigini ortaya ¢ikarmistir. Bu baglamda ¢alismanin bulgulari, gelismekte olan tilkelerde
niifus artisi, enerji kullanimi ve ekonomik biiytimenin ekolojik ayak izini artirdigini savunan York vd.
(2003a), Nathaniel ve Khan (2020), Solarin vd. (2021), Gupta (2022), Dogan vd. (20200), Danish vd.
(2020) ve Ma vd. (2022)'nin sonugclarina benzemektedir. Bu ¢alismadan elde edilen bir diger sonug,
ihracatin ve yesil teknolojinin kiiciik diizeyde de olsa ekolojik ayak izini azalttigl yoniindedir. Bu
kapsamda, yesil teknolojinin ¢evre sorunlarinin azalmasina yardimci oldugunu savunan Gupta vd.
(2022), Chu (2022), Usman vd. (2023), Javed vd. (2023) ve Apppiah vd. (2023)'nin ¢alismalarina
benzer sonug elde edildigi goriilmektedir. Elde edilen bulgular ayni zamanda, Destek vd. (2018),
Kassouri ve Altintas (2020) ve Wang (2021)’1n ticari a¢ikligin ekolojik ayak izini azalttig1 yoniindeki
sonuglarini dogrulamaktadir. Bununla birlikte, Nathaniel ve Khan (2020) ASEAN tilkelerinde, Solarin
vd. (2021) Nijerya’da, Javed vd. (2023) italya’da dis ticaretin ekolojik ayak izini artirdig1 sonucundan
farkli olarak bu ¢alismanin bulgularn Tiirkiye’de ihracatin ekolojik ayak izini azaltmaya yardimci
oldugunu ortaya cikarmistir. Diger taraftan Basoglu (2018) tarafindan Tiirkiye iizerine yapilan
calismada beseri sermayenin énemi lizerinde durulurken, bu calismada beseri sermayenin yarattigi
yesil teknoloji ile ihracat ele alinmis; ticari agikligin etkisi degerlendirilmeye ¢alisilmistir. Kurulan
modelin esbiitiinlesme tani testleri, modelin giivenli oldugunu gostermistir. Gergeklestirilen CUSUM
ve CUSUM-Kare testleri ile katsayilarin kararli oldugu ve yapisal kirilmalardan etkilenmedigi
sonucuna varimistir. Sonug olarak insan sayisi, refah diizeyi ve enerji kullanimi arttikca ekolojik
ayak izi hizla yiikselmektedir. Tiirkiye’de insan etkisi yogun bir sekilde ekolojik ayak izini etkilemistir
ve halen tiiketicilerde son derece yetersiz olan cevre bilincinin artirilmasi gerekmektedir. Buna
karsilik uluslararasi dlcekte ¢evre duyarlihiginin derinlesmeye basladig1 son yillarda, ihracatta
rekabetciligi artirmaya calisan firmalarin gelistirdigi yesil teknoloji patentlerinin ekolojik acig
dengelemeye yardimci oldugu goriilmektedir. Diger taraftan ihracatin ve yesil teknoloji patentlerinin
azaltia1 etkisi ¢ok yliksek cikmamistir. Turkiye’de ¢evre politikalarinin ve yesil yatirinmlarin heniiz
baslangi¢c diizeyinde olmasi nedeniyle sonuclarin goriilebilmesi i¢cin zamana ihtiya¢c oldugu
soylenebilir.

Bu baglamda, analizden elde edilen bulgular, Tirkiye’de ¢evreyi olumlu ve olumsuz etkileyen
degiskenlerin roliintin belirlenmesine yardimci olmaktadir. Makro ekonomik degiskenler ve cevre
iliskisi literatiirde siklikla tartisilmakta ve ampirik ¢alismalara konu olmaktadir. Bununla birlikte
kurulan modeller yeni verilerle siirekli glincellenmektedir. STIRPAT modelinde ekolojik ayak izinin
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kullanilmasi yeni oldugu icin arastirma sayisi ¢ok fazla degildir. Tiirkiye’'nin son dénemde Paris
Anlasmasi’ni imzalamasi ve Avrupa Yesil Mutabakati sonrasinda cevre politikalarini giincellemek
zorunda kalmasi ozellikle ekolojik ayak izi kavraminin 6nemini ortaya ¢ikarmistir. Avrupa Yesil
Mutabakati'nin igeriginde yer alan notr karbon, temiz enerji, dongiisel ekonomi, yesil tarim, sifir
kirlilik ve ekosistemi ve biyolojik cesitliligi koruyan politika 6nerileri, insan kaynakh ekolojik ayak
izini dogrudan etkileyen uygulamalardir. S6z konusu uygulamalar, giiniimiizde Avrupa Birligi
sinirlarin1 asmaya baslamistir. Avrupa Birligi ilkeleri, 2026 yilindan itibaren bu standartlara
uymayan ticari ortaklarina sinirda karbon diizenlemesi ile yaptirnm uygulayacagini taahbhiit
etmektedir. Uygulamanin gerceklestirilecegi oncii sektorlerin giibre, demir celik, aliiminyum,
elektrik tiretimi ve ¢cimento oldugu belirtilmistir (Avrupa Komisyonu, 2021). Enerji yogun olan bu
sektorler Turkiye'nin ihracatinda yiiksek paya sahiptir. Diger taraftan Nordhaus (2015) tarafindan
onerilen Iklim Kuliibii 6nerisi, G7 iilkeleri tarafindan 2 Haziran 2022 tarihinde alinan bir kararla
hayata gecirilmistir. Bu cer¢evede karbon kacgagi ile miicadele, karbon fiyatlandirmasi, nétr iklim ve
yesil teknolojinin gelistirilmesine yonelik 6nlemler alinmistir. Kararda ayrica G20 iilkeleri basta
olmak iizere uluslararasi ortaklar Iklim Kuliibii'ne davet edilmistir (G7 Germany, 2022). Bu
gelismeler 15181nda, kiiresel ekonomiye entegre olan ve Avrupa Birligi tilkeleriyle gili¢clii bir ticari
ortaklik icinde bulunan Tiirkiye’de ekolojik ayak izini azaltma ¢abalar1 biiyiik 6nem kazanmaktadir.
Tiirkiye’'de ekolojik ayak izinin azaltilmasina yonelik politikalar enerji yogun sektorlerde ve tekstil,
tarim, elektronik, beyaz esya, otomotiv gibi dongiisel ekonomi uygulamalarinin 6ne ¢iktig1 alanlarda
uygulanmaya baslanmistir. Bu konuda basar1 saglayan firmalar, Avrupa Birligi pazarinda ii¢iincii
lilkelere gére avantaj elde edebilmektedir. Ulke icinde ve kiiresel dlgekte deger zincirleri icinde yer
alan firmalar digsalligin etkisiyle cevre politikalarina uyum saglayabilmekte ve rekabetciligi
artirabilmektedir. Cevreye yonelik finansal desteklerin tabana yayilmasinin ekolojik a¢igin
azaltilmasinda etkili bir politika oldugu distiniilmektedir.

Insan eliyle dogaya verilen zarar giderebilmenin yolu biyolojik kapasiteyi desteklemekten
gecmektedir. Tiirkiye’'nin biyolojik kapasitesi ne yazik ki diinya ortalamasinin altindadir. Ustelik
Tirkiye, kiiresel 1sitnmadan ve kurakliktan en ¢ok etkilenecek iilkeler arasindadir. Bunun en 6nemli
nedenleri arasinda hizli ve carpik kentlesme, ormansizlasma, yanlis tarim uygulamalari, su
kaynaklarinin tiiketilmesi ve kirletilmesi yer almaktadir. Dogaya verilen zararin telafi edilmesi icin
Turkiye’de uluslararasi iklim degisikligini 6nleme politikalarina uyum saglanmasi, tiretim ve tiiketim
faaliyetlerinde farkindaligin artirilmasi, “kirleten 6der” prensibinin i¢sellestirilmesi gerekmektedir.
Arastirma bulgularinin gosterdigi gibi, yerli ve yabanci yatirimlarla yesil teknolojinin desteklenmesi,
cevreye duyarll trilinlerin ihracatina oncelik verilmesi niifus, ekonomik biliylime ve enerji
kullaniminin yarattig1 ekolojik ag181 giderme konusunda ¢ok degerli adimlardir. Son yillarda, ihracata
dayali sektorlerde Avrupa Yesil Mutabakati’'na uyum kriterleri ve nétr karbon niyet beyani
cercevesinde onlemler alinmaya baslanmistir. Arastirma bulgularinin da gosterdigi gibi, mevcut
politikalarin artarak uygulanmasi ve devamliliginin saglanmasi durumunda, gelecek senaryolarini
olumlu yonde etkilemek miimkiin olacaktir.

Calismada STIRPAT modelinin teknoloji degiskeni olarak modele dahil edilebilecek ve ekolojik ayak
izini azaltacag éngoriilen baz1 degiskenler ele alinamamistir. Ornegin yenilenebilir enerji, beseri
sermaye degiskenleri 1990 yil1 6ncesine ait veri bulunamadigi, karbon vergisi ise hentiz veriye erisim
olmadigl icin kullanilamamistir. Ayrica, Turkiye'nin kiiresel deger zinciri icinde yer almasi ve ihrag
trinlerinin bir¢ok ithal girdi icermesi nedeniyle Avrupa Birligi'nin emisyon sinir1 beklentisini
ispatlama konusunda bazi sorunlar yasanabilecektir. Bundan sonra yapilacak c¢alismalarda, ihrag
trlnlerinin ve teknoloji yatirnmlarinin sektér bazinda incelenmesi miimkiindir. Ayrica, ithalat ve
ihracatta uygulanan karbon vergisinin zaman serisi verileri ulasilir hale geldiginde, modelin biraz
daha genisletilmesi s6z konusu olacaktir.
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EXTENDED ABSTRACT

Determinants of Ecological Footprint in Tiirkiye: STIRPAT Model
1. Introduction

Production and consumption activities have increasingly threatened ecological life. Greenhouse gas
emissions, natural resource use, environmental pollution and waste have exceeded the world's
biological carrying capacity. In this study, the dimensions of anthropogenically ecological destruction
in Tiirkiye are discussed. In this context, the determinants of the Ecological Footprint are analyzed,
and the effects of positive and negative variables are examined. In the study, firstly, the concepts of
Ecological Footprint and Biological Capacity are explained. Afterwards, theoretical models examining
the impact of economic variables on the environment and empirical studies testing these models are
introduced. In the analysis part of the study, the relationship between the Ecological Footprint and
its determinants was tested with an econometric time series model based on the STIRPAT approach,
using data for the period 1973-2021 in Tirkiye.

2. Data Set and Method

In this study, the STIRPAT model developed by Dietz and Rosa (1994, 1997) was used. In the model,
the determinants of the Ecological Footprint between 1973 and 2021 were analyzed for Tiirkiye,
tested. which has been experiencing an increasing Ecological Deficit since 1984. In this analysis,
variables that are assumed to have positive and negative effects on Ecological Footprint and was
discussed. The long-run relationship between variables was examined with the ARDL bounds test.

3. Empirical Findings

ARDL Boundary Test was applied to determine whether there is a long-run relationship between
GDP per capita, population, green technology patents, exports and energy use and Ecological
Footprint in Tiirkiye in the period 1973-2021. The analysis results show that there is a long-run and
statistically significant cointegration relationship between the variables. In Tiirkiye, population and
energy use strongly increase the Ecological Footprint, while GDP per capita increases the Ecological
Footprint in a limited way. Therefore, environmental awareness of consumers in Tiirkiye needs to be
increased. Exports and green technology patents have a reducing effect, but their coefficients are not
high. Since environmental policies and green investments have gained momentum in Tiirkiye in
recent years, it is thought that their results will be seen over time.

4. Discussion and Conclusion

Tirkiye is one of the geographies where the negative effects of climate change will be experienced
more clearly. Ecological Footprint has been increasing rapidly in recent years. The aim of the study
is to create discussion by revealing the positive and negative variables affecting circular economy
practices and the ecological footprint including COz emissions. The variables included in the model
can reflect producer and consumer responsibilities simultaneously. As a result of the analysis, a long-
run and statistically significant relationship was found between GDP per capita, population, energy
use, green technology patents and exports and ecological footprint in Tiirkiye between 1973 and
2021. According to the findings, per capita GDP, population, and energy use increase the ecological
footprint, while green technology and exports can reduce it. As the research findings show,
supporting green technology with domestic and foreign investments and prioritizing the export of
environmentally friendly products are very valuable steps in eliminating the ecological deficit
created by population, economic growth, and energy use. In order to compensate for the damage
caused to nature, Tiirkiye needs to comply with international climate change prevention policies,
raise awareness in production and consumption activities, and internalize the "polluter pays"
principle. In recent years, measures have begun to be taken in export-oriented sectors within the
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framework of European Green Deal compliance criteria and carbon neutral declaration of intent. If
existing policies are increasingly implemented and maintained, it will be possible to positively affect
future scenarios.
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RESEARCH ARTICLE

A Study on The Relationship Between Organic Agriculture and Agricultural
Employment in Tiirkiye

Kurtulus MERDAN 1

Abstract
Organic agriculture is a sustainable agricultural system with different principles that is carried out within the scope of
certain rules. Due to the substitution of organic inputs with chemical inputs, getting the products ready for sale, weed control,
and similar operations by hand, enterprises engaged in organic farming require a larger labor force. All these jobs increase
employment opportunities in rural areas and allow small family businesses to continue production. In this study, it has been
tried to reveal the relationship between organic agriculture and agricultural employment with the help of an econometric
model and to determine the effect of organic agriculture on employment. The study analyzed a 17-year time series of data
spanning from 2004 to 2021 to identify the factors influencing agricultural employment, taking into account various aspects
of organic agriculture, including the number of organic agricultural products, the count of farmers engaged in organic
agriculture, the area dedicated to organic agricultural production, the organic wild collection area, the total area allocated
for organic agricultural production, the quantity of organic agricultural production, the number of entrepreneurs involved
in organic agriculture, the unit price of subsidy for organic agriculture, and the total amount of subsidy provided to organic
agriculture. Based on the results of the regression analysis, it was determined that the number of organic products does not
have a significant effect on agricultural employment. In addition, it was found that the wild harvesting area is positively
significant for agricultural employment and that the total production area of organic agriculture and the amount of subsidy
are negatively significant. The results of the research reveal that a 1% increase in the wild harvesting area related to organic
agriculture would lead to an increase of more than 0.28% in the agricultural employment rate, while a 1% increase in the
total production area and the amount of subsidy would lead to a decrease of 0.40% and 0.44% in the agricultural
employment rate, respectively.
Keywords: Organic agriculture, Agricultural Supports, Employment
Jel Codes: Q11, R12, Q14

Tiirkiye’de Organik Tarim ile Tarimsal Istihdam Iliskisi Uzerine Bir Inceleme
Ozet

Organik tarim birbirinden farkli prensipleri olan ve belirli kurallar ¢ercevesinde yiirtitiilen stirdiirtilebilir tarim sistemidir.
Organik girdilerin kimyasal girdilerle ikame edilmesi, tiriinlerin satisa hazir duruma getirilmesi, yabanci ot kontrolii ve
benzer islerin elle yapilmasi gibi nedenlerden dolayi organik tarim yapan isletmeler daha fazla is giiciine gereksinim
duymaktadirlar. Biitiin bu isler kirsal alanlarda istihdam olanaklarini artirarak kiictik aile isletmelerinin tiretime devam
etmesine de olanak saglamaktadir.Bu ¢alismada Tiirkiye’de organik tarim ile tarimsal istihdam arasindaki iliskinin bir
ekonometrik model yardimiyla ortaya konulmasi ve organik tarimin istihdama etkisi belirlenmeye ¢alisilmistir. Calismada,
2004-2021 yillart arast 17 yillik zaman serisi verileri kullanilarak, organik tarim liriin sayisi, organik tarim ciftci sayisi,
organik yetistiricilik yapilan alan (ha), organik dogal toplama alani, organik tarim toplam iiretim alani, organik tarim
liretim miktari, organik tarim miitesebbis sayisi, organik tarim destekleme birim fiyati, organik tarim destekleme
tutarlarina ait degerler dikkate alinmis ve tarimsal istihdama etki eden faktorler belirlenmeye calisiimistir Elde edilen
regresyon analizi sonuglarina gore; organik iiriin sayisinin tarimsal istihdam lizerinde anlamli etkiye sahip olmadigi tespit
edilmistir. Bununla birlikte dogal toplama alaninin tarimsal istihdam tizerinde pozitif yénde anlamli oldugu, organik tarim
toplam tiretim alani ve destekleme tutarinin ise negatif yénde anlamli oldugu bulgusuna ulasiimistir. Arastirma sonucunda
organik tarimla ilgili dogal toplama alaninda meydana gelebilecek %1’lik artisin tarimsal istihdam oraninda %0,28'den
fazla artisa, toplam iiretim alaninda ve destekleme tutarinda meydana gelebilecek %1’lik artisin sirasiyla tarimsal istihdam
oraninda %0,40 ve %0,44 oraninda diisiise neden olacagi ortaya konulmaktadir.
Anahtar kelimeler: Organik tarim, Tarimsal Destekler, Istihdam
Jel Kodu: Q11, R12, Q14
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1. INTRODUCTION

The growing world population and the unmet need for nutrition have brought about rapid advances
in agriculture. These advances have led to excessive and unconscious use of chemicals, which has
become harmful to wildlife. The desire of human beings to harvest more products has been the main
reason for the decline in product quality, and concerns regarding the effects of products on human
health have started to increase with the impact of the methods and materials used. In this period, the
effects of chemical fertilizers, pesticides, and intensive irrigation activities on the natural
environment and resources have also begun to be investigated. Within this scope, it has been
revealed that modern agricultural methods (conventional agriculture) have effects on the emergence
of problems such as chemical pesticides and their residues threatening human health, pollution of
underground and aboveground resources, destruction of flora and fauna, soil compaction, and
erosion (Kirimhan, 2005; Yiriidiir and Kara, 2010). Based on the intensive use of fertilizers, treated
seeds, and excessive irrigation, the "Green Revolution" has increased production but has led to the
deterioration of the soil structure (Niggli et al., 2007). Concerns over nutrition and the destruction of
natural life have led people to behave more responsibly. It can be argued that the emergence of
organic agriculture is a result of these factors. Among the sustainable agricultural systems, ecological
agriculture, which has various nomenclatures in different languages, is used synonymously with
organic agriculture in Turkish (Eryilmaz et al., 2019; Sahinko¢ and Oncel, 2022).

Organic agriculture has emerged as a form of production prohibiting the use of harmful inputs such
as synthetic fertilizers, pesticides, genetically modified seeds, and additives without harming human
health or the environment, and in which every stage from production to consumption is controlled
and certified. Organic agriculture is a practice based on the ecosystem method, and it is also a
production method that aims to protect vital resources such as air, water, and natural life and adopts
the principle of increasing product quality rather than increasing the quantity of production (Rehber
and Turhan, 2001; Demirbas and Yilmaz, 2021). From this perspective, organic agriculture can be
defined as the process of growing agricultural products based on organic and green fertilizers
compatible with human health and nature. The organic farming process is monitored by a certified
control and certification body from production to sales. This process increases the reliability of the
products and provides consumers with products with high nutritional value (Boz and Kilig, 2021).

Organic agriculture can be defined as the process of growing agricultural products without using any
chemicals that would harm health or nature in general. In organic agriculture, substances defined in
the legislation on organic agriculture, organic fertilizers, and green fertilizers are used instead of
chemicals. In the control of weeds, biological and mechanical control methods are applied. A new
structural transformation process has begun with the organic farming system, which stands out
among the methods developed. The process of structural transformation has accelerated in line with
the demand created by the high awareness of healthy living in developed countries. The increase in
demand and the number of farmers have also stimulated the organic agriculture trade. Some
countries in Europe have resorted to exporting organic products that do not grow and for which there
is no domestic market or demand in their own countries (Yavuzer and Bengisu, 2015). The
development process of organic agriculture in Tiirkiye has emerged in this way. At the demand of
European producers, organic agriculture was initiated in Izmir in 1984 as raisin and dried fig
cultivation. (Okudum et al., 2017). This process continued with organic apricots. In the early years of
production, the needs of some European companies were met, but in the early 1990s, organic product
cultivation began to be localized with the influence of Turkish experts (Balaban, 2014).

In countries that have not completed their economic development, practicing organic agriculture on
a narrow and small scale can lead to increased costs and consequences, such as incomplete planning
in terms of production and consumption. Since organic farming is a new practice in developing
countries such as Tiirkiye, its contribution to the national economy remains relatively weak. To deal
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with the negative consequences, organic agriculture producers come together for a common purpose
and introduce new models (Kurtar and Ayan, 2004; Kahveci and Ataseven, 2020). In the long term,
the methods put forward will maintain soil fertility, prevent diseases, and stimulate the agricultural
economy.

In this study, a conceptual explanation of organic agriculture is provided first. Then, the scientific
studies considered closely related to the research are included in the literature section. Subsequently,
organic agriculture activity, organic subsidies in Tiirkiye, and the employment creation potential of
organic agriculture are discussed, and the implementation part of the study is initiated. Finally, in the
implementation part, the impact of organic farming activities, and subsidies on agricultural
employment is analyzed. The analysis revealed that wild harvesting areas have a positive
contribution to agricultural employment, while agricultural subsidies and total production areas
have a negative impact on agricultural employment.

There are few studies in the existing literature that closely resemble this study. The study serves a
dual purpose: to contribute to the scientific field and provide guidance for future researchers
contemplating similar investigations. What sets this study apart from its counterparts is its
utilization of an econometric model to unveil the relationship between organic agriculture and
agricultural employment in Tiirkiye, along with an examination of the variations in the variables
employed.

2. Literature Review

In recent years, the negative impacts of modern agricultural practices on humans and the
environment have resulted in the search for agricultural methods. Today, as agricultural and
environmental sustainability policies have gained importance, environmentally friendly and healthy
agricultural methods are more emphasized. In this regard, certified organic agriculture studies,
which are practices that meet the demands of large circles, have been influential (Okudum et al,,
2017). Organic agriculture is considered an approach to sustainable agricultural systems with its
own special principles and practices, apart from natural agriculture and pesticide-free agriculture
(Demirytirek, 2004). Besides all these, organic agriculture also envisages increasing economic
welfare and quality of life from producers to consumers.

Not many studies are found in the national literature on the effects of organic agriculture on
agricultural employment. The first study was conducted by Yolcu (2013). This study evaluates the
employment generation potential of organic agriculture in Tiirkiye. Based on the finding that the
labor force in Turkiye mostly works in the agricultural industry and lives in rural areas, the study
states that as organic farming practices become widespread, they would provide a competitive
advantage in favor of Tiirkiye. The study concludes with the recommendation that farmers should be
given the necessary subsidies in the transition to organic agriculture. The second study was
conducted by Celik (2019). This study investigates the GAP Organic Agriculture Cluster established
for the development of organic agriculture in Tiirkiye. Conducted through document analysis and
survey techniques, this study found that the GAP Organic Agriculture Cluster has a positive impact
on regional development and employment.

It is also possible to find a few studies on the effects of organic agriculture on employment in
international literature. The first study was published by Pimentel et al. (2005). In the study, the
authors compared organic and conventional farming systems through experimentation over twenty-
two years. At the end of the study, they found that the labor force in organic agriculture is higher than
in conventional agriculture. The second study was conducted in 2005 by Morison et al. In their study,
they used 23% of organic farms in the UK and Ireland as a sample. As a result of the study, they found
that the labor requirements of organic farms were higher than those of conventional farms. In
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another study, organic agriculture offers a potential solution to the problem of unemployment and
an opportunity for economic growth (Reganold and Wachter, 2016).

Organic agriculture activities yield substantial effects in terms of bridging development disparities
between regions, retaining populations in rural areas, and boosting income and wages. Besides these
advantages, it also grapples with certain weaknesses, including the limited educational level of
farmers, a lack of full-fledged farmer organizations, an insufficient number of intermediary technical
personnel, and productivity losses. A study by Demirci et al. (2002) determined that the yield of
certain organic products (such as seedless raisins, olives, cotton, barley, and wheat) was 5-20% lower
than that of conventional products, while their sales prices were 10-15% higher. The study also
highlighted that the price advantage of organic products does not consistently compensate for the
yield losses, resulting in a net profit decline of 25-60% due to low yields and high unit costs. Another
study supporting this situation was addressed by Karabas and Gurler (2011). According to a study,
the primary reason farmers hesitate to transition to organic agriculture is the productivity losses
encountered in this mode of farming. The adoption of organic agriculture faces additional challenges
due to difficulties in implementation and higher yield losses resulting from the absence of chemical
inputs.

3. Organic Agriculture Activity in Tiirkiye

Organic agriculture in Tiirkiye first began in 1984 in the Aegean Region with the production of raisins
and figs in line with the requests of European companies. Later, new products such as dried apricots
and hazelnuts were added to these products, and the range of organic products was expanded.
(Merdan, 2018). In the following years, products such as blackberries, rose hips, thyme, tomato paste,
rose water, rose oil, raspberries, and fruit concentrate were added to the range of organic products,
and this number increased to 267 by 2021.

The development process of organic agriculture in Tiirkiye started with export demand. Unlike
European countries, organic products found customers in the international market; the development
of the domestic market over time changed the product preferences of consumers; and the number
and variety of products were shaped in line with the demands of the domestic market (Sirat, 2016).

The legal regulations on organic agriculture in Tiirkiye were established in 1992 by the Association
of Ecological Agriculture Organization (ETO). Then, in 1994, a regulation on the production of plant
and animal products by ecological methods was issued. Later, within the framework of EU alignment
efforts, the "Regulation on the Principles and Implementation of Organic Agriculture" was published
in 2002. In 2004, the "Organic Agriculture Law" numbered 5262 entered into force (Emir and
Demirytirek, 2014). Tiirkiye's efforts to join the European Union (EU) and the importance the EU
attaches to organic agriculture increase the likelihood of the development of organic agriculture
(Bulut, 2006).

The ratio of organic agricultural areas to total agricultural areas in Tiirkiye was 0.1% in 2000. This
rate has increased over the years, reaching 2.7% in 2018. After 2018, it declined again, falling to
2.2% in 2019 and 1.6% in 2020 (Figure 1). Based on 2019 data, organic agriculture is practiced in
1.6% of total agricultural areas worldwide. Compared to 2019 data, the area allocated to organic
agriculture in total agricultural areas in Tiirkiye is above the world average. However, this rate is
much lower than that of the EU countries. In the European Union countries, organic agriculture is
practiced in 9.2% of the total agricultural area (Anonymous, 2022a).
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Figure 1. Ratio of Organic Agriculture Areas to Total Agricultural Areas in Tiirkiye (%)
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Table 1 presents the data on organic agriculture in Tiirkiye by year. Based on these findings, there
has been an increase in the number of organic products over the years. The number of products
increased from 174 in 2004 to 267 in 2021. There has been a fluctuating trend in the number of
organic farmers over the years. The number of farmers increased from 12,751 in 2004 to 48,244 in
2021. The largest increase in the number of organic farmers occurred in 2018 (79,563). The amount
of organic production has also changed in parallel with the number of organic farmers. The amount
of organic production, which was 377,616 tons in 2004, reached 1,590,086 tons in 2021. Although
the amount of organic production has fluctuated over the years, it has increased by approximately
1,200,000 tons between 2004 and 2021. A similar increase was observed in the area under
cultivation. The area under cultivation increased from 108,598 hectares in 2004 to 540,000 hectares
in 2018. By 2021, this area had decreased to 317,585 hectares. The wild harvesting area, on the other
hand, has shown an upward trend in some years from 2004 to 2021; however, it has been in a
continuous downward trend since 2014. From 100,975 hectares in 2004, the wild harvesting area
decreased to 34,334 hectares in 2021 (Table 1). In the total production area, an increase below
expectations was observed in the years from 2004 to 2021. The largest increase was in 2014, with
842,216 hectares. As of 2018, total production areas have been on a downward trend (Figure 1; Table
1).
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Years Number of | Number of Amount of Cultivation | Wild Harvesting Total Production
Products Farmers Production Area (ha) Area (ha) Area (ha)
(tons)

2004 174 12,751 377,616 108,598 100,975 209,573
2005 205 14,401 421,934 93,134 110,677 203,811
2006 203 14,256 458,095 100,275 92,514 192,789
2007 201 16,276 568,128 124,263 50,020 174,283
2008 247 14,926 530,224 109,387 57,496 166,883
2009 212 35,565 983,715 325,831 175,810 501,641
2010 216 42,097 1,343,737 383,782 126,251 510,033
2011 225 42,460 1,659,543 442,581 172,037 614,618
2012 204 54,635 1,750,126 523,627 179,282 702,909
2013 213 60,797 1,620,466 461,395 307,619 769,014
2014 208 71,472 1,642,235 491,977 350,239 842,216
2015 197 69,967 1,829,291 486,069 29,199 515,268
2016 225 67,878 2,473,600 489,671 34,106 523,778
2017 214 75,067 2,406,606 513,981 22,148 543,033
2018 213 79,563 2,371,612 540,000 86,885 626,885
2019 213 74,547 3,260,997 502,127 33,283 505,551
2020 235 52,590 1,631,943 353,783 28,882 382,665
2021 267 48,244 1,590,086 317,585 34,334 351,919

Reference: Anonymous, 2022¢

Based on the data in the table, it can be argued that the organic agriculture market is on the rise in
line with the demand for products. However, the number of crops, the number of farmers, the amount
of production, the cultivation area, the wild harvesting area, and the total production area have
decreased in some years. Certain efforts should be putin place to prevent these declines. In this sense,
itis necessary to include control prices in the subsidy with the certification and analysis prices of the
farmers engaged in organic production; to provide incentives in processes where costs increase, such
as consumption, processing, storage, packaging, and transportation during production stages; and to
increase subsidies to producers per production and decade (Merdan, 2014).

In Tiirkiye, exports of organic products were initially realized as raw materials; however, today, these
raw materials are exported as processed. The organic agriculture activity, which started in line with
export-oriented demands, has shown continuous development, and the variety of products exported
has reached 267. In recent years, with the establishment of private businesses selling organic
products, sales of organic products for the domestic market have also started. Following these sales,
the opening of organic product sections in large markets facilitated the introduction of products to
consumers. The most crucial issues here are the introduction of products to potential consumers and
the implementation of appropriate pricing policies (Boz and Kilig, 2021).

4. Organic Agriculture Subsidies in Tiirkiye

New advancements in the production of organic products have led to the necessity of organic
agriculture subsidies. Today, with the addition of the COVID-19 pandemic to the problems that
started with global warming, a crisis that affected the whole world in the production and supply
chain, and the outbreak of the Russian-Ukrainian War, humanity has revealed how valuable and
indispensable agriculture is. All these negative developments have necessitated the need to support
the agricultural sector.

In Turkiye, subsidies for organic agriculture were introduced in 2004. The first subsidy payment for
organic agriculture in Tiirkiye operated in addition to Direct Income Support for the production of
crops. In the following years, the scope of subsidies for organic agriculture was expanded. Findings
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on area-based subsidies by years are given in Table 2. There was only a decrease in the subsidy
amount between 2013 and 2016. Since 2017, subsidy unit prices have been divided into 4 categories
(Table 2). This practice has continued until today, and in 2022, a total of 54 million TRY subsidy
payments were provided, of which 828 thousand TRY were for organic animal husbandry. From 2005
to September 2022, a total of 969 million TRY was paid in subsidies for organic agriculture. For
organic agriculture, farmers are paid 10 to 100 TRY per decare based on the category, 15 TRY per
hive for hives registered in the Organic Agriculture Information System with an organic status, and
bumblebee breeders are paid 60 TRY per colony (Anonymous, 2023a).

Table 2. Organic Agriculture Subsidies by Years (Area Based Subsidies)

Years Subsidy Amount
Unit Prices (TRY/da) (TRY)
2004 3 55,380
2005 3 73,863
2006 3 97,335
2006 3 131,275
2007 5 351,564
2008 18 653,732
2009 20 6,634,464
2010 25 7,036,497
2011 25 60,599,577
2012 25 67,797,484
2013 Fruit and vegetables /35 37,495,564
2014 Fruits and vegetables /70 68,354,404
2015 Fruits and vegetables /70 87,859,273
2016 Fruits and vegetables /70 57,877,494
2017 According to product certification 129,114,031
(Products Divided into 4 Categories)
2018 According to product certification 380.141.830
(Products Divided into 4 Categories)
2019 According to product certification 473.245.132
(Products Divided into 3 Categories)
2020 According to product certification 412.346.187
(Products Divided into 3 Categories)
2021 According to product certification 402.306.467
(Products Divided into 3 Categories)

Reference: Anonymous, 2022d

In the production year 2022, farmers who raise bees for hives with organic status, registered in the
Beekeeping Registration System and Organic Agriculture Information System, received subsidy
payments for organic beekeeping. These payments were calculated based on the unit subsidy amount
specified below. This information is summarized in Table 3. The results in the table reveal that
organic agricultural support has been categorized since the 2017 production period. Since that time,
the subsidy amount provided to individuals with product certificates has been twice as high as that
for producer groups with product certificates.
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Tablo 3. Organic Agriculture Support according to Product Certificate (2022)

Organic Agriculture Support Certificate Type ((TRY/da)

First category products Product certification (Individual) 100
Product certification (Manufacturer group) 50

Second category products Product certification (Individual) 40
Product certification (Manufacturer group) 20

Third category products Product certification (Individual/Producer 10
group)

Organic Livestock Support TRY/bee/kovan)

Bee Hive 15

Reference: Legislation, 2022 (https://www.mevzuat.gov.tr/MevzuatMetin/20.5.6243.pdf).

In Tiirkiye, farmers engaged in organic farming can generally benefit from direct income subsidies,
interest-discounted agricultural subsidies, government land leasing, subsidies for the protection of
agricultural land for environmental purposes, and subsidies for soil analysis (Tlrkan and Giir¢cam,
2020). Nevertheless, considering the subsidies provided in Tirkiye, it can be stated that producers
in organic agriculture production do not receive sufficient subsidies during the production and
marketing stages of the product, and therefore producers are left isolated. In this regard, encouraging
and supporting farmers in organic agriculture production would play an active role in the growth of
organic agriculture (Ataseven, 2014; Tiirkan and Glircam, 2020).

5. Assessment of The Employment Creation Potential of Organic Agriculture in Turkiye

Organic agriculture is a way of farming or living from which both people and nature benefit. The
positive side-value of organic agriculture, which requires extraordinary interest and motivation, is
that it is in high demand in the EU and other developed country markets. Furthermore, organic
agriculture creates significant employment; 180 people are employed in organic agriculture as
opposed to 100 people in conventional agriculture (Giindiiz and Kaya, 2007).

Tiirkiye is in an exceedingly weak position in organic agriculture despite its trained labor force,
diversity of more than 10,000 plant species, location between Asia and Europe, climate, and soil
power. However, Tlrkiye's facilities and the EU preparation period offer significant opportunities in
this framework. The fact that Tiirkiye has a very high population in rural areas and that a significant
portion of this population is engaged in agricultural activities increases the importance of organic
agriculture for the Turkish economy. Organic agriculture stands out as a promising sector in Tiirkiye
due to its vital importance for natural balance and human beings, its openness to development, and
the fact that it can be a profitable investment instrument.

The core of employment in organic agriculture is made up of farmers and advisory services. The first
aspect of employment is the people working on the land, the farmers. There are approximately
48,244 organic producers in Turkiye, and this number is increasing day by day. Considering that the
number of consumers is increasing in parallel with the increase in the number of producers, it can be
stated that the number of jobs in organic agriculture will gradually increase. In developed countries,
labor is a scarce factor, and wages are high. In Tiirkiye, labor is abundant and cheap compared to the
EU. Turkiye has a high agricultural population and widespread unemployment. This situation would
provide a competitive advantage as organic farming activity becomes widespread due to the low
wages and high agricultural population in rural areas (Basarir and Cetin, 2006; Yolcu, 2013).

The second employment aspect of organic agriculture is the advisory service. At this point, farmers
need consulting services while practicing organic agriculture. Agricultural advisors, food engineers,
and agricultural engineers are needed to provide this service. Due to the misguided policies
implemented in previous years, there has been an increase in the number of unemployed agricultural
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engineers after graduation due to the establishment of more agricultural faculties than the demand
of the agricultural sector and the enrollment of more students than needed. As the number of people
to be employed increases with the spread of organic agriculture activities, the demand for a trained
labor force will also increase (Yolcu, 2013).

Organic agriculture provides employment not only in the field, but also in areas such as marketing,
certification, and control processes. The marketing of organic products used to take place only in
supermarket corners, but with the increase in organic agriculture, specialized markets and
greengrocers are likely to emerge. In this case, the need for a trained labor force with a vision would
increase. In this regard, professions such as agricultural engineers, college graduates, and marketers
would also gain value, hence creating new employment opportunities (Rende, 2012).

6. Findings

This study delves into the relationship between organic agriculture and agricultural employment in
Tiirkiye, spanning the years 2004 to 2021, employing an econometric model. To accomplish this, a
regression analysis was conducted using a 17-year time series of data. The study aimed to identify
the factors influencing agricultural employment, considering various factors, including the number
of organic agricultural products, the count of farmers engaged in organic agriculture, the area
designated for organic agricultural production, the organic wild collection area, the total area
allocated for organic agricultural production, the quantity of organic agricultural production, the
number of entrepreneurs involved in organic agriculture, the unit price of subsidy for organic
agriculture, and the total amount of subsidy provided to organic agriculture.

6.1. Descriptive statistics

The number of organic agriculture products, the number of organic agriculture farmers, organic
cultivation area (ha), organic wild harvesting area, organic agriculture total production area, organic
agriculture production amount, the number of organic agriculture entrepreneurs, organic agriculture
subsidy unit price, and the organic agriculture subsidy amount values were taken into consideration
as the factors that are accepted to affect agricultural employment, and it was aimed to determine its
development during the period under investigation. Since the number of farmers in organic
agriculture, agricultural land, wild harvesting area, total production area, total production amount,
and the number of entrepreneurs are simultaneous with agricultural employment, their lags are not
included. As the unit price of organic agriculture subsidies and subsidy amounts affect agricultural
employment with a one-period lag, their lagged values are included. In the model below, e1t and e2t
denote the error terms for agricultural employment (number) and agricultural employment rate (%).

TISDH = Bo + B1URNS + B2CIFTS + B3YTYA + B4DOTA + S5sTOUA + S5sURTM + fsMTSBS + fsDSTKBF:.
1+ fBsTUTARe1 + e1t

TISTHYZD= Bo + B 1URNS + S8 2CIFTS + f3YTYA + 8 4DOTA + B5TOUA + B sURTM + S sMTSBS + 8
sDSTKBFt-1 + fsTUTARt1 + eat

The definitions and descriptive statistics of the variables included in the models are shown in Table
4,
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Table 4. Descriptive Statistics of Variables

Abbreviation Mean p
Variables Min. Max. SD J-B
Agricultural Employment TISDH 4618.00 5713.00 5191.33 313.53 0.612 0.736
(person)
Agricultural Employment TISTHYZD 17.01 29.10 21.73 3.35 0.557 0.756
Rate (%)
Number of Organic URNS 150.00 267.00 210.05 25.13 2.780 0.249
Agriculture Products
Number of Organic CIFTS 12428.00 79563.00 43735.90 25053.33 1.625 0.443
Agriculture Farmers
Organic Farming Area (ha) YTYA 57365.00 540000.00 324939.95 184005.05 2.260 0.322
Wild Harvesting Area (ha) DOTA 22148.00 350239.00 103223.60 93314.40 5.528 0.063
Total Organic Production TOUA 89827.00 842216.00 427015.85 22859747 0.791 0.673
Area (ha)
Total Organic Production URTM 310125.00 3260997.00 1377703.00 858223.86 0.461 0.793
Amount (tons)
Number of Organic MTSBS 423.00 47457.00 16051.80 16469.94 1521 0.467
Agriculture Entrepreneurs
Organic Agriculture DSTKBFt1 3.00 70.00 29.67 27.10 1.817 0.402
Subsidy Unit Price
(TRY/da)
Organic Agriculture TUTAR:1 55380.00 129114031.00 34942129.1 41288503.5 1.809 0.404
Subsidy Amount (TRY) 3 6
J-B: Jarque-Bera test statistic p: p-value of the Jarque-Bera test statistic

The results of the correlation test for the relationship between the independent and dependent
variables included in the models are shown in Table 5.

Table 5. Descriptive Statistics of Variables

Variables 1 2 3 4 5 6 7 8 9 10 11
1.TISDH 1

2.TISTHYZD 0.419 1

3.URNS -0.409 -0.525%* 1

4.CIFTS 0.120 -0.801**  0.346 1

5.YTYA 0.239 -0.691**  0.362 0.958** 1

6.D0OTA 0.255 0.179 -0.008 0.170 0.288 1

7.TOUA 0.325 -0.466* 0.288 0.834** 0.918** 0.644** 1

8.URTM -0.047 -0.814**  0.397 0.936* 0.908** -0.008 0.714%** 1

9.MTSBS 0.239 -0.876**  0.089 0.922*% (0.823** 0.043 0.677**  0.887** 1

10.DSTKBFt-1 0.383 -0.835**  0.136 0.903** 0.810** -0.227 0.554*  0.920** 0.892** 1
11.TUTARt1 0.181 -0.841**  0.079 0.858** 0.771** -0.030 0.605*  0.849** 0.978* 0.850** 1

*p<0.05 **p<0.01

According to Table 5, as the dependent variable number of people in agricultural employment is not
significantly correlated with any of the independent variables, and as the dependent variable
percentage of agricultural employment in total employment is significantly correlated with the
independent variables, the percentage of agricultural employment in total employment (TISTHYZD)
will be used as the dependent variable in the model.

The relationship between the independent variables shows that the number of products in organic
agriculture (URNS), wild harvesting area (DOTA), and total production area (TOUA) variables are not
correlated with other independent variables; that is, there will be no multicollinearity issue with the
inclusion of these variables in the model. There is a high level of correlation (r>0.80) between these
three variables and the other six independent variables and between each pair of the six independent
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variables. This indicates that the inclusion of variables other than URNS, DOTA, and TOUA in the
model would lead to multicollinearity problems. When the assumptions of the classical linear
regression model are fulfilled, estimation with the "Least Squares Method" (LSM) yields deviation,
consistent and efficient estimators. The classical linear regression model assumes that the
requirements of the model are accurate. Therefore, for this reason, autocorrelation, multicollinearity,
collinearity, and heteroscedasticity were checked.

6.2. Research Findings

Table 6 presents the regression model using all independent variables. It is concluded that the p-
value of the F statistic indicating model fit is higher than 0.05 and that model fit is not achieved.
Although the R2 value obtained is very high, the fact that none of the independent variables is
statistically significant indicates that the model is not applicable.

Table 6. Estimated Model Results (using all of the independent variables)

Independent Variables B SH B t p VIF
URNS -0.046 0.034 -0.221 -1.321 0.244 1.613
CIFTS -0.000 0.000 -0.735 -0.377 0.721 244.872
YTYA 0.000 0.000 -4.856 0.198 0.850 40417.33
DOTA 0.000 0.000 -2.546 0.181 0.863 12029.90
TOUA -0.000 0.000 -5.676 -0.181 0.864 68101.78
URTM -0.000 0.000 -0.077 -0.067 0.949 65.83077
MTSBS 0.000 0.000 -0.102 0.063 0.952 152.3589
DSTKBFt.1 0.008 0.133 0.066 0.061 0.954 67.89715
TUTAR:1 -0.000 0.000 0.357 -0.362 0.732 57.32792
C 36.071 6.541 - 5.514 0.003 -

F=4.252 p=0.063 R2=0.884 AR2=0.676
Durbin Watson =1.917 BPG F=1.427; p=0.363 LM Test F=0.145; p=0.722

Durbin-Watson and Breusch-Godfrey Serial Correlation LM tests are examined for the
autocorrelation problem. The DW statistic, in the absence of autocorrelation, is around 2. In the
presence of a positive serial correlation, it falls below 2 (in the worst case, it is close to zero). In the
presence of a negative correlation, the statistic is somewhere between 2 and 4. Positive serial
correlation is the most common form of dependence. As a general rule, with 50 or more observations
and only a few independent variables, a DW statistic below about 1.5 is a strong indicator of positive
first-order serial correlation (Johnston and DiNardo, 1997). The Breusch-Godfrey autocorrelation
test (Breusch-Godfrey Serial Correlation LM Test) is an alternative to Q-statistics for testing
autocorrelation. The test belongs to the category of asymptotic (large sample) tests known as
Lagrange Multiplier (LM) tests. Unlike the Durbin-Watson statistic, the LM test can be used to test for
higher-order ARMA errors and can be applied regardless of whether there are lagged dependent
variables. The null hypothesis of the LM test is that there is no serial correlation up to the lag order
(Wooldridge, 1990). Based on the results in Table 5, the Durbin-Watson statistic is 1.917, which
indicates positive autocorrelation, although it does not deviate much from 2. On the other hand, the
Breusch-Godfrey LM test result is F=0.145 and p=0.722, and since p is >0.05 (not significant), the null
hypothesis is accepted. Accordingly, there is no autocorrelation problem in the model.

Breusch-Pagan-Godfrey (BPG) test is used for heteroskedasticity. The heteroskedasticity test allows
testing for a range of heteroskedasticity specifications in the residuals of the equation. While
ordinary least squares estimates are consistent with the heteroscedasticity problem, traditional
computed standard errors will no longer be valid. When a heteroscedasticity problem is found,
standard errors should be corrected. The Breusch-Pagan-Godfrey tests the null hypothesis "there is
no heteroscedasticity problem" against the presence of heteroscedasticity in the form of a vector of
independent variables by the Lagrange multiplier test (Breusch and Pagan, 1979; Godfrey, 1978).
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Based on the results in Table 6, as the null hypothesis is accepted (BPG F=1.427; p=0.363), no
heteroscedasticity problem exists in the model.

VIF (variance inflation factors) was checked for collinearity in the regression equation. VIF is a
method of measuring the level of collinearity between regressions in an equation. It indicates how
much of the variance of a regression coefficient estimate is inflated by collinearity with other
regressions. A high VIF coefficient is evidence of collinearity, and a VIF coefficient less than 10
(VIF<10) indicates an acceptable limit (Hair, Anderson, Tatham, Black, 2006). Multivariate Data
Analysis. Upper Saddle River, NJ: Prentice Hall.). Based on Table 5, VIF>10 for all independent
variables except the number of products (URNS). As predicted in the correlation analysis in Table 4,
the high correlation between independent variables caused multicollinearity. Therefore, in line with
the estimation obtained based on the correlation analysis results, starting with the variable with the
highest correlation coefficient, the variables were gradually removed until VIF<10, and the results in
Table 7 were obtained.

Table 7. Estimated Model Results

Independent Variables B SH B t p VIF
URNS -0.0175 0.0148 -0.0839 -1.179 0.265 1.053
DOTA 0.0006 0.0004 0.2782 2.299 0.044 3.152
TOUA -0.0006 0.0002 -0.4043 -2.792 0.019 5.004
TUTAR:1 -0.0003 0.0009 -0.4412 -3.759 0.004 2.909
C 28.530 3.096 - 9.213 0.000 -

F=29.834 p=0.000 RZ2=0.922 AR2=0.891
Durbin Watson =2.336  BPG F=0.341; p=0.844 LM Test F=0.486; p=0.503

Table 7 presents the regression model using the variables URNS, DOTA, TOUA, and TUTAR. It is
observed that the p-value of the F statistic indicating model fit is less than 0.05 (F=29.83; p<0.05),
and the model fit is achieved. This implies that the R2 value obtained is high (AR2=0.891) and that
the explanatory power of the components of organic agriculture (URNS, DOTA, TOUA, TUTAR) in
agricultural employment is high. The results of the analysis show that the number of organic
products (URNS), one of the components of organic agriculture, does not have a significant effect on
agricultural employment ($=-0.08; t=-1.18; p>0.05). Further analysis in Table 7 shows that the
coefficient of natural catchment area (DOTA) is positively significant at the 1% significance level
(B=0.28; t=2.30; p<0.05). This result implies that a 5% increase in the wild harvesting area related to
organic agriculture would lead to an increase of more than 0.28% in the agricultural employment
rate (similarly, a decrease in the wild harvesting area would lead to a decrease in the agricultural
employment rate). The coefficient of the total production area of organic agriculture (TOUA) is
negatively significant at a 5% significance level ($=-0.40; t=-2.79; p<0.05). This result implies that a
1% increase in the total production area related to organic agriculture would lead to a 0.40%
decrease in the agricultural employment rate (similarly, a decrease in the total production area
would lead to an increase in the agricultural employment rate). The coefficient of organic agriculture
subsidy amount (TUTAR) is negatively significant at the 5% significance level ($=-0.44; t=-3.76;
p<0.05). This result implies that a 1% increase in the amount of subsidy for organic agriculture would
lead to a 0.44% decrease in the rate of agricultural employment (similarly, a decrease in the amount
of support for organic agriculture would lead to an increase in the rate of agricultural employment).
Based on the results of the regression analysis, the equation for the agricultural employment rate is
determined as follows:

TISTHYZD= 30 - 0,084*URNS + 0,278*DOTA - 0,404*TOUA - 0,441*TUTARt-1 + et

Based on the results shown in Table 7, the Durbin-Watson statistic is 2.336, and the Breusch-Godfrey
LM testresultis F=0.486 and p=0.503, and as p>0.05 (not significant), the null hypothesis is accepted.
Accordingly, there is no autocorrelation problem in the model. Based on Table 6, it is determined that
VIF<10 for all independent variables, and there is no collinearity problem. Finally, the BPG test
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results for heteroscedasticity showed that there was no heteroscedasticity problem as BPG F=0.340
and p=0.844 (p>0.05).

7. Discussion

Tiirkiye has great potential for organic agriculture in terms of its general location, labor force,
geographical characteristics, soil quality, unpolluted natural structure, diversity of plant and animal
products, increasing feed crop cultivation areas, and centuries-old know-how. Despite all these
positive developments, Turkiye is in an exceedingly weak position. However, the existing
possibilities and the EU preparation period offer opportunities to reverse this position faster.

The fact that the organic agriculture sector is open to development and has vital importance for
human life and natural balance requires more time and investment in this direction. The organic
agriculture sector, which is not very new but has yet to utilize a limited part of its development
potential, is considered to be an intriguing sector both in terms of respect for life and as a lucrative
investment instrument.

The positive aspects of organic agriculture are incomparably higher than those of conventional
agriculture. In particular, it addresses dietary and environmental problems. It also contributes
significantly to employment. 180 workers are employed in organic agriculture, whereas 100 workers
are employed in conventional agriculture.

In this study, the relationship between organic agriculture and agricultural employment in Tiirkiye
between 2004-2021 is analyzed with the assistance of an econometric model. To this end, regression
analysis was conducted using 17 years of time series data, and the factors affecting agricultural
employment were identified. In this context, firstly, autocorrelation, collinearity, and
heteroscedasticity in the model were taken into account. As a result of the Breusch-Godfrey LM test,
F=0.145 and p=0.722, and since p>0.05, the null hypothesis is accepted, and it is concluded that there
is no autocorrelation problem in the model, VIF<10 for independent variables, and there is no
collinearity problem; and since the null hypothesis is accepted as a result of the Breusch-Pagan-
Godfrey test (BPG F=1.427; p=0.363), it is accepted that there is no heteroscedasticity problem in the
model.

Within the scope of other findings obtained in the study, it was observed that the p-value of the F
statistic indicating model fit was less than 0.05 (F=29.83; p<0.05), and model fit was achieved. At the
same time, it was determined that the R2 value obtained was high (AR2=0.891), and the explanatory
power of the components of organic agriculture (URNS, DOTA, TOUA, TUTAR) for agricultural
employment was also found to be high. The analysis findings revealed that the number of organic
products (URNS), one of the components of organic agriculture, did not have a significant impact on
agricultural employment. It was observed that the coefficient of wild harvesting area (NCA), one of
the components of organic agriculture, was positively significant at a 5% significance level. This
result implies that a 1% increase in the wild harvesting area related to organic agriculture would
lead to an increase of more than 0.28% in the agricultural employment rate. The coefficient of the
total production area of organic agriculture (TOUA) is found to be negatively significant at a 5%
significance level. This result implies that a 1% increase in the total production area related to
organic agriculture would cause a 0.40% decrease in the rate of agricultural employment. The
coefficient of organic agriculture subsidy amount (TUTAR) is negatively significant at the 5%
significance level. This result implies that a 1% increase in the amount of subsidy for organic
agriculture would lead to a 0.44% decrease in the rate of agricultural employment.

The study results indicate that during the period from 2004 to 2021, expanding the wild collection
areas related to organic agriculture had a positive impact on agricultural employment. Conversely,
the provision of organic agricultural support and the expansion of the total production area were
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found to have a negative effect on agricultural employment. Notably, in the existing literature, wild
collection areas have exhibited a declining trend in recent years. Additional results from the study
suggest that agricultural subsidies and the expansion of total production areas will lead to a
reduction in agricultural employment. Over the period from 2004 to 2021, there has been growth in
total production areas, albeit below initial expectations. However, starting in 2018, there has been a
tendency towards a decrease in total production areas. Concurrently, organic production areas have
also shown a decline during this timeframe, resulting in a negative impact on agricultural
employment. These results align with the study's outcomes. While it might be expected that an
increase in organic agricultural subsidies would boost agricultural production and consequently lead
to an increase in agricultural employment, it was uncovered that agricultural subsidies were
perceived as inadequate during the study period, ultimately having a detrimental effect on
agricultural employment.
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Gelismekte Olan Ulkelerde Kiiresel Deger Zincirlerinin Belirleyicileri

Mine YILMAZER 1, Serkan CINAR 2, Hatice DUVA 3

Ozet
Uretimin ve ticaretin iilkeler arasinda béliisiilmesi ve bu béliisiimden daha yiiksek pay almak isteyenler iilkelerin
karsilastirmall tistiinliiklere dayanacak sekilde uzmanlasmaya gitmeleri kiiresel ekonomide biiyiik 6nem arz etmektedir.
Kiiresel iiretimin, iilkelerin uzmanlik derecelerine gére farkli iilkelerde gerceklestirilmesi durumu, kiiresel deger zincirleri
terimi ile aciklanmaktadir. Kiiresel deger zincirlerinin iilke ekonomilerinde yarattigi avantaj ve dezavantajlarin akademik
calismalarla incelenmesi uluslararasi ticaret yazini agisindan deger tasimaktadir. Bu ¢calismanin amaci, sekiz gelismekte
olan iilkede geriye ve ileriye déniik kiiresel deger zincirlerine katilimin belirleyicileri ile olan iliskilerini panel veri analizi
ile test etmektir. Elde edilen bulgular, sekiz lilkenin Diinya Bankasi tarafindan belirtilen dért farkli asamadan birinci ve
ikinci asamayi (hammadde temini ve sinirli imalat islemleri) tamamlayarak ileri diizeyde imalat islemlerine gecis yaptigini
goéstermektedir. Bu lilkelerin iyi egitimli isgiicti, teknolojik gelisme, dogrudan yabanci yatirimlar ve politik istikrari
gelistirmek kosuluyla ileri diizeyde uzmanlasma diizeyine erisebilecegi diisiintilmektedir.
Anahtar kelimeler: Kiiresel deger zincirleri, gelismekte olan iilkeler, panel veri analizi
Jel Kodu: F14, C33

Determinants of the Global Value Chains in Developing Countries
Abstract

It is of great importance in the global economy that production and trade be shared among countries, and countries that
want to get a higher share from this distribution should specialize based on comparative advantages. The situation in which
global production is carried out in different countries according to the degree of specialization of the countries is explained
by the term global value chains. Examining the advantages and disadvantages created by global value chains in country
economies through academic studies is valuable in terms of international trade literature. The aim of this study is to test
the relationships between backward and forward global value chain participation and its determinants in eight developing
countries through panel data analysis. The findings show that eight countries have transitioned to advanced manufacturing
processes by completing the first and second stages (raw material supply and limited manufacturing operations) of the
four different stages specified by the World Bank. It is thought that these countries can reach an advanced level of
specialization, provided that they develop skilled labor, technological development, foreign direct investments, and political
stability.
Keywords: Global value chains, developing countries, panel data analysis
Jel Codes: F14, C33
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1. GIRIS

Kiiresel ekonomik yapi ve beraberinde getirdigi yenilikler, tiretim siirecinde koklii degisimlere yol
acmistir. Birinci Sanayi Devrimi'nden bu yana ortaya ¢ikan her teknolojik yenilik; tiretim, istihdam,
yonetim, rekabetcilik, uluslararasi ticaret ve pazarlama konularindaki isleyisi degistirmistir. Bu
surecte, reel dinyayr aciklamaya ve c¢oziim getirmeye yonelik olarak yeni iktisadi yaklasimlar
tartisilmaya baslanmistir. Teorideki geleneksel anlayisi degistiren en son gelisme nesnelerin
interneti, yapay zeka, blok zincir, dijitallesme, esnek calisma gibi sosyolojik ve ekonomik hayati
sekillendiren Dordiincii Sanayi Devrimi’dir. Son kiiresellesme dalgasinda, 6zellikle 1990’h yillardan
bu yana kiiresel uluslararasi ticaret hacminin rekor seviyelerde yiikseldigi ve cogu zaman diinya
GSYIH’sinin iizerine ¢iktig1 gozlenmektedir. Bu konuda en énemli gelismelerden biri, cogu iilkede ara
mali ihracatinin nihai {irtin ihracatinin tizerinde bir degere ulasmasidir. Bunun nedeni, liretim ve
ticaretin parcalara ayrilmasi, her iilkenin belirli bir alanda uzmanlasarak o alandaki iiriinlerin
ticaretine yonelmesidir. Glintimiizde kiiresel deger zincirleri (KDZ) ad1 verilen bu sistemde tilkeler
karsilastirmali iistiinliiklerine gore kiiresel iliretimin farkli asamalarina ortak olmaktadirlar.
Uluslararasi firmalar onciliigiinde olusturulan bu sistem iilkelerin maliyet ve verimlilik avantajini
artirmakta, dolayisiyla rekabeti, doviz girdisini ve refah diizeyini olumlu sekilde etkilemektedir.
Boyle bir sistemin elbette kazananlar1 kadar kaybedenleri de olacaktir. Arastirmacilarin gorevi,
isleyisi nedenleri ve sonuglar ile sistematik bir sekilde a¢iklamak, tilkelerin basar1 ve basarisizlik
durumlarini analizlerle ortaya ¢ikarmaktir. Bu taktirde, mikro ve makro diizeydeki karar vericilere
yol haritasi ¢cizmek miimkiin olmaktadir.

21. yuzyilin basinda yasanan kiiresel doniisimler ve teknolojik yenilikler sayesinde, iliretim
sistemleri degisime ugramaya devam etmektedir. Uluslararasi rekabete yonelik strateji gelistiren
firmalar hizh ve diisiik maliyetli {iretim yapabilmek amaciyla uluslararasi is birlikleri kurmaktadir.
Bu kapsamda uluslararasi firmalar, farkl tilkelerde dogrudan yatirimlara ve ortakliklara bagvurarak
liretimin asamalara boliinmesini saglamaktadir. Ulkeler sahip olduklar1 uzmanliklara ve iiretim
faktorlerine gore is bolimii yapmakta ve iiretimin farkli asamalarini gerceklestirmektedirler.
Uretimin asamalara béliinmesi, her asamanin uzmanlik derecesine gore farkh iilkede
gerceklestirilmesi ve pazarlanmasi durumuna KDZ adi verilmektedir (De Backer ve Miroudot, 2013:
7). Bu stirecte, tilkeler katma deger yaratarak lirtiniin nihai haline gelmesine katkida bulunmaktadir.
1995 yilinda Diinya Ticaret Orgiiti’'niin kurulmasi ile hiz kazanan serbest ticaret ortami, giimriik
tarifelerinin ve tarife dis1 kisitlamalarin azaltilmasina yonelik ¢abalar liretimin KDZ ile uluslararasi
boyuta tasinmasina yol agmistir. KDZ, hizla artan uluslararasi ticaretin en 6nemli nedenlerinden
biridir. Nihai lriin tiiketiciye ulastirilmadan 6nce en az iki lilke arasinda ara ve yatirim mal ticareti
yapilmaktadir. Ara ve yatirim mali ihracatinin birden fazla iilkeyi kapsamasi bir yandan uluslararasi
ticareti artirmakta diger yandan bu tiir mallarin ticaretinin nihai tiriin ticaretinin 6niine gegcmesine
yol agmaktadir.

KDZ'ye ileriye ve geriye doniik katihim verileri tizerinden yorum yaparken iilkelerin gelismislik
seviyesinden ¢ok sahip olduklari uzmanlik diizeyi lizerinde durmak gerekmektedir. Diinya
Bankasi'nin belirledigi kriterlere gore, tilkeler dort farkh sekilde KDZ'ye katilmaktadir: 1. Hammadde
temini; 2. Sinirl imalat islemleri; 3. Ileri imalat islemleri ve hizmetler; 4. Yenilikgi faaliyetler (World
Bank, 2020: 22). Deger zincirinin ilk asamasinda yer alan tlilkeler hammadde temini, tasarim veya
arastirma gibi katkilar saglamaktadir. Orta asamada, 6zellikle diisiik isgiicii iicretleri gibi maliyet
avantaji saglayan tllkeler yer almaktadirlar. Son iiretim asamasina katilan iilkeler ise iiriiniin
montajinl veya pazarlama faaliyetlerini Ustlenmektedir (Erkok, 2020: 649). Diger taraftan, bir
tilkenin yenilikgi faaliyetlerini 6l¢mek icin iki 6l¢ii kullanilmaktadir: 1. GSYIH'nin yiizdesi olarak fikri
miilkiyet gelirleri; 2. GSYIH'nin yiizdesi olarak kamu ve 6zel sektér Ar-Ge harcamasi. 1990-2015
yillar1 arasinda, KDZ’de hammadde temininden sinirh liretime gecis yapan iilkelerden bazilari
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Arjantin, Bosna-Hersek, Kambocya, Kosta Rika, Etiyopya, Endonezya ve Gliney Afrika iken sinirh
imalat islemlerinden ileri imalat ve hizmetlere gecen tlkelerden bazilar1 Cin, Cek Cumbhuriyeti,
Hindistan, Filipinler, Polonya, Romanya, Tayland ve Tiirkiye olmustur. Kanada, Finlandiya, Giliney
Kore ve Singapur ise bu donemde yenilikgi faaliyetler diizeyine ulasmistir (World Bank, 2020: 22).
KDZ, o6zellikle gelismekte olan iilkelerin uluslararasi pazarlara katilmasini kolaylastirmaktadir. Bu
tilkelerin bir kismi baslangicta diisiik maliyetli liretim avantajin1 6n plana c¢ikararak kiiresel
piyasalara entegre olmakta, ilerleyen donemlerde beseri sermaye, Ar-Ge harcamalar: gibi altyapi
yatirimlarini giiclendirerek teknolojik yenilikler, iiriin gelistirme ve markalasma konularinda
ustlinliik elde edebilmektedirler.

Literatiirde KDZ'nin {lilke ekonomilerine etkilerini incelemek iizere genellikle iilkeler arasindaki
ticareti aciklayan veri setlerinden yola ¢ikilarak girdi-cikti analizleri gerceklestirilmektedir. Son
yillarda yapilan calismalarda, KDZ'nin belirleyicilerinin ve etkilerinin arastirildigi ekonometrik
modeller 6ne ¢ikmaktadir. Bu calismada ikinci yontem kullanilarak KDZ’ye katilimi etkileyen
degiskenler incelenmeye calisilmaktadir. Bu calismada ilk olarak gelismekte olan iilkelerin KDZ’ye
katilimi ve tstlendikleri roller tarihsel perspektifte aciklanacaktir. Bununla birlikte KDZ'nin yapisi
incelenecektir. Ayrica literatiirdeki ampirik arastirmalarin 1s1ginda bu alanda 6ne c¢ikan sekiz
gelismekte olan iilkenin panel verilerinden yola cikilarak geriye ve ileriye doniik KDZ’nin
belirleyicileri ekonometrik bir analiz ile test edilecektir. Son olarak analizden elde edilen bulgular
tartisilacak ve Oneriler getirilecektir.

1.1 Gelismekte Olan Ulkelerde Kiiresel Deger Zincirlerinin Yapisi

1980’li yillardan itibaren ticari engelleri 6n plana ¢ikaran ithal ikameci politikanin terk edilmesiyle
birlikte, gelismekte olan tlkelerde ihracata dayali sanayilesme politikalar1 benimsenmeye
baslanmistir. Diger taraftan disa kapali bir ekonomi politikas1 uygulayan Dogu Bloku iilkelerinin
1990’larin basinda serbest piyasa sistemine gecmesi kiiresellesme siirecine hiz kazandirmistir.
Glinlimiizde kiiresellesmenin en basarili oldugu alanlardan biri uluslararasi ticarettir. 2000’lerde
uluslararasi ticaret, diinya liretim hacminin tizerinde bir artis géstermistir. 2001, 2009 ve 2019 gibi
tretimde belirgin diisiislerin gorildiigi resesyon yillarinda ise diinya ihracatindaki kayip tiretim ile
kiyaslandiginda ¢ok daha belirgin hale gelmektedir (Sekil 1).

Sekil 1. Diinya Mal ve Hizmet fhracati ve GSYIH Artis Hizi, 2001-2021 (Yillik % Artis)
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Kaynak: Diinya Bankasi Veri Bankasi, 2022.

Diinya ticaret hacmindeki artisin arkasinda yatan en 6nemli neden, gelismekte olan tilkelerin
uluslararasi pazarlara dahil olarak arz ve talep yonlii katkilarda bulunmasidir. Buna kiiresellesmenin
etkisiyle derinlesen ve yayginlasan finansal piyasalarin giicii, dogrudan yabanci yatirimlarin
hareketliligi ilave edilince uluslararas: ticaretin nasil gelistigi daha net anlasilmaktadir. Diinya
ekonomisi 2019 yilindan itibaren tekrar duraklama dénemine girmistir. 2019 yilinin ikinci yarisinda,
Ingiltere’nin Avrupa Birligi (AB)'nden ayrilma siireci ve ABD ile Cin arasindaki ticaret savaslar
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uluslararasi ticaretin daralmasina yol agmistir. 2019 yilinin sonunda farkl iilkelerde Covid-19
vakalarinin gorilmesi, bu sanssiz doneme eslik etmistir. Covid-19 salgininin ilan edildigi 2020
yilinda islerin daha da koétiilesmesi, her iki gostergede 2009 kiiresel finans krizine benzer bir diisiis
yaratmistir (WTO, 2021: 22). Salgin déoneminde yasanan resesyon sonrasinda istihdam diizeyi ve
uluslararasi ticaret hacmindeki daralma, bir¢ok tilkenin genisletici para politikas1 uygulamasina yol
acmistir. 2021 yilinda karantina uygulamalarinin esnetilmesi ve iilkelerin merkez bankalar1 araciligi
ile artirilan para arzi sayesinde piyasalar hareketlenmis, ihracatin ve ekonomik biiylimenin yeniden
ylksek seviyelere ulasmasi s6z konusu olmustur. Diger taraftan bu gelismeler, 2022 yilinda bir¢ok
tilkenin enflasyon gercegi ile karsi karsiya oldugu yeni bir déneme ge¢mesine neden olmustur.

Glintimiizde dis ticaret, biiyiik 6l¢lide nihai iiriine degil ara ve yatirim mali ihracatina dayanmaktadir.
2009 yilinda diinya ara mal ihracati, petrol disi ihracatin %51’'ine kadar ulasmistir. Kiiresellesmenin
hiz kazandig1 1995-2009 doneminde ara mali ihracati her yil yaklasik %4,8 artarak iki katina
ulasmistir (WTO, 2011: 81). Gelismis tilkeler, diinyanin ara mal ihracatinda lider konumdadir. 2019
yilinda diinya ara mal ihracatinin %31,4’iinii AB iilkeleri, %13,4’linii Cin, %9'unu ABD, %4,2’sini
Giiney Kore, %4,3’linli ise Japonya ger¢eklestirmistir. Ayni tilkeler diinya ara mali ithalatinda da lider
durumdadir. 2019 yili itibariyle, ara mali ithalatinda Meksika ve Hindistan %3, Vietnam %?2, Malezya
ve Tiirkiye ise %1,4 paya sahiptir ve bu alanda 6n siralarda yer almaktadirlar. Diger taraftan 2005-
2019 yillar1 arasinda, ara mal ihracat ve ithalatinda gelismis tilkelerin pazar pay1 azalirken yine
diinya liderleri arasinda yer alan Cin ve Giiney Kore'nin payr artmustir. Ornegin, ara mal
ihracatindaki pazar pay1 AB iilkelerinde 2005 yilinda %38,2’den 2019 yilinda %31,4’e, benzer
sekilde ABD’de %11’den %9’a diismiistiir. Buna karsilik 2005-2018 déneminde Cin pazar payini
%6,7’den %13,4’e, Gliney Kore ise %3,4’den %4,2’ye yiikseltmistir (WTO, 2021: 103). Sonug olarak
Cin ve baz1 Asya tilkeleri ile Tlirkiye basta olmak lizere gelismekte olan iilkelerin, KDZ'nin katkisiyla
kiiresel ticaretin en 6nemli tarafi haline geldigi goriilmektedir.

Yeni teknolojilerin, markalarin ve standartlasmanin merkezi olan gelismis tlkelerle rekabet
edebilecek performansa ulasmak isteyen gelismekte olan iilkeler KDZ'ye katilmak i¢in 6zel bir ¢caba
harcamaktadir. KDZ’ye katilmak, gelismekte olan iilkelerde beseri sermayeyi giiclendirmekte,
verimliligi artirmakta, sanayilesme siirecini hizlandirarak déviz gelirlerini ve yasam standartlarini
ylkseltmektedir. Bu konuda basar1 gosterenler Tiirkiye, Cin, Polonya, Tayvan ve Vietnam gibi toplam
ihracatlarindaki yerel katma degerin payini yiikseltebilen tilkelerdir (Taglioni ve Winkler, 2016: 17).
KDZ'ye katilim sonrasinda maliyetlerini diisiirebilen, tiiketici kitlesini artirabilen tilkeler dogrudan
yabanci yatirimlar1 destekleyerek siireci hizlandirmak istemektedirler. Ulkeler karsilikh iletisimi ve
teknoloji alisverisini artirdikca ekonomik gelisme diizeyleri ylikselmektedir.

KDZ'ye katilim, geriye ve ileriye doniik katilim adi verilen iki farkli sekilde gerceklesmektedir. Geriye
doniik katilim, bir tlilkedeki yerli firmalarin ihracat faaliyetleri icin yabanci girdi kullanimini
gostermektedir. Geriye dontik katilimda, ithal girdi kullanarak maliyeti diistirmek isteyen firmalar en
rekabetci tllke ile anlasma yapmaya calismaktadir. Bu sekilde, girdi temin eden firma sahip oldugu
bilgi ve teknolojiyi tedarikgileri ile paylasmaktadir. ileriye déniik katilim, farkh bir iilkenin ihrag
ettigi nihai tiriinlerin ara girdilerini saglamak icin yapilan ihracattir (Kowalski vd., 2015: 14). Ileriye
doniik katihmin artirillabilmesi icgin yerli triinlerin beseri sermaye, teknoloji, verimlilik ve fiyat
avantaji ile uluslararasi standartlarda tiretiminin saglanmasi gerekmektedir (Ziemann ve Guérard,
2016: 6). Glinlimiizde uretimin ve uluslararas: ticaretin biiylik Ol¢iide kiiresel endiistriyle
biitlinlesmis firmalar tarafindan yapildig1 goriilmektedir. Geriye ve ileriye doniik katilimlar
birbirinden oldukga farkli bir 6zellige sahiptir. Ornegin, yabana girdileri nihai iiriinlere déniistiiren
ve bunlari ihrac¢ eden bir iilke giiclii bir geriye doniik katilim endeksine ancak kiic¢iik bir ileriye dontik
katilim endeksine sahiptir. Diger taraftan, farkl bir iilkede montaj yapan iireticiye ara girdi saglayan
bir tilke gelismis bir ileriye doniik katilim endeksine ancak kii¢lik bir geriye doniik katilim endeksine
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sahiptir (Kowalski vd., 2015: 14). Bu gelismeler sonucunda uluslararasi ticarete konu olan nihai
tirtinlerin 6nemli bir kismi, birden fazla {ilkeden temin edilen ara mallari ile gergeklestirilmektedir.

KDZ kavraminin nicel degerlendirmeleri son derece yenidir. Kullanima hazir hale gelen nihai tirtiniin
hangi asamasinin nerede gerceklestigi, tilkelerin tam olarak ne kadar katma deger yarattigi, ara
trlnlerin sinirlan gectikten sonra islenmis iiriin haline getirilmesindeki ¢ifte sayimin ortadan
kaldirilmasi gibi olgular karsilasilan en 6nemli giicliiklerdir. Bu nedenle, geleneksel olan briit deger
Olcimlerinden ayirabilmek icin yeni ticaret verilerine “katma degerli ticaret” adi verilmektedir
(Baldwin ve Robert-Nicoud, 2014: 51). Ginliimiizde uluslararas1 standarttaki sayisal veriler,
OECD’nin 6nculigiinde girdi-cikt1 tablolarinin gelistirilmesi sonucunda miimkiin olmustur. OECD-
DTO Katma Deger Ticareti (TIVA) veri tabaninda girdi-cikt1 tablolar ile iilkelerin briit ihracatinda
yer alan yerli ve yabanci katma deger kaynagi goriilebilmektedir. OECD girdi-cikt1 tablolarinin
glincellenmesi belirli bir zaman gerektirdigi icin 2022 yili itibariyle 1995-2018 dénemine ait veri
setine ulasilabilmektedir.

Sekil 2. Dikey Uzmanlasma s Akisi
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Kaynak: OECD, 2022.

Ulkelerin geriye ve ileriye déniik KDZ katilimi kiiresel ticarete entegrasyonu i¢in bir él¢ii olarak
kullanilabilmektedir. Sekil 2’de bu calismanin analizinde ele alinan sekiz gelismekte olan tilkede
(BRICS-Brezilya, Rusya, Hindistan, Cin, Gliney Afrika ve Tlirkiye, Meksika, Endonezya) 1995 ve 2018
yillarina ait geriye ve ileriye doniik KDZ verileri karsilastirilmistir. 1995 ve 2018 yillarinda, geriye ve
ileriye doniik KDZ toplami en yiiksek olan ti¢ lilke Meksika, Rusya ve Gliney Afrika’dir. Giiney Afrika
2018 yilinda birincilikten tglinciiliige gerilemistir. Diger taraftan s6z konusu tlkeler arasinda
Turkiye 1995 yilinda toplam KDZ'ye katilimda en diisiik performansi gostermesine ragmen 2018
yilinda %86’lik bir artisla dérdiinct tilke konumuna gelmistir. Bu donemde Tiirkiye, KDZ'ye katilimi
sekiz lilke arasinda en yiiksek oranda artiran tilke olmustur. 2018 yilinda, s6z konusu tilkelerden
Meksika, Hindistan ve Tiirkiye’'nin geriye doniik katilimi ileriye doniik katilimdan daha yiiksek bir
deger almistir. Geriye doniik katilimin nispeten ytiksek olmasi ihracat gerceklestirilirken yabanci
girdiye duyulan ihtiyacin bir gostergesidir. 1995-2018 yillar1 arasinda geriye dontk katilim
Turkiye'de %137, Hindistan’da ise %104 gibi ¢ok yiiksek bir oranda artmistir. Bu durum yabanci
girdi bagimhihgimin yiikseldigini gdstermektedir. Ileriye doéniik katihimda yaklasik %54 olan en
ylksek artisi en biiyiik hammadde (petrol, dogalgaz vb.) ihracatc¢ilarindan biri olan Rusya ile imalat
sanayi girdilerinin en 6nemli tedarikcilerinden biri olan Cin gerceklestirmistir. Ayn1 déonemde
Turkiye'nin de farkh iilkelere yonelik girdi tedarikcisi konumunu %50 gibi yiiksek bir oranda
artirdigl goriilmektedir. 2018 yilinda s6z konusu tilkeler arasinda geriye doniik katilim oranlari en
ylksek iilkeler sirasiyla; Meksika 35,9, Gliney Afrika 21,7, Tiirkiye 20,9 ve Hindistan 19,8’dir. Heriye
donitik katilim orani yliksek olan tilkeler Rusya 24, Endonezya 24,8, Cin 19,3 ve Tiirkiye 18,9°dir (Sekil
2). Diinya imalat sanayi ticaretinde 6nemli bir yere sahip olan bu sekiz iilkenin 1995-2018 yillar1
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arasinda KDZ'ye katihmi artirarak Ozellikle ara ve yatirinm mali ihracat ve ithalatin1 yiikselttigi
gozlenmektedir. Bu nedenle, literatiirde yer alan KDZ'nin belirleyicileri ve iilke ekonomileri
tzerindeki etkileri konusunda yapilan uygulamali c¢alismalarda ¢ogunlukla gelismekte olan
tilkelerdeki durum 6rnek alinmaktadir.

1.2 Kiiresel Deger Zincirlerinin Belirleyicilerine iliskin Literatiir Taramasi

Son yillarda kiresellesmenin yayginlasmasi KDZ'nin 6nemini artirmis, buna bagh olarak
literatlirdeki uygulamali calismalarin sayisi yiikselmistir. Uluslararasi c¢alismalarin bir kisminda
farkli cografi bolgelerde yer alan gelismis ya da gelismekte olan iilkelerin KDZ'ye katilimlarini
etkileyen degiskenler incelenmistir. Ozellikle gelismekte olan iilkeler icin KDZ'ye katihmin temel
belirleyicilerini inceleyen uygulamali arastirmalarda asagidaki basliklarin 6n plana c¢iktig
gorilmektedir.

Faktoér Yogunlugu: Heckscher-Ohlin modeline dayanan bu goriise gore, ililkeler arasindaki
uzmanlasma liretim faktorlerinin verimliligine dayanmaktadir. Dogal kaynaklar, sermaye, nitelikli ve
niteliksiz isgliciinden olusan tretim faktorleri KDZ’ye katilimi etkileyen unsurlardir. Bir tilke giicli
bir dogal kaynak rezervine ve niteliksiz isgiiciine sahipse geriye doniik deger zincirinde 6énemli bir
rol iistlenebilmektedir. Bu iilkelerde, montaj liretimi ya da fason iiretimin tercih edilmesi ithal girdi
kullanimini gerektirmekte ve geriye doniik deger zincirine katilimi artirmaktadir. Beseri sermayenin
yogun oldugu iilkelerde ise ileriye doniik katilim s6z konusu olmaktadir (Fernandes vd., 2022: 334).
Literatiirde faktor donanimi ile KDZ arasindaki iliskiyi inceleyen calismalarda farkli sonuglara
ulasildigl goriilmektedir.

Bazi ampirik arastirmalar, 6zellikle nitelikli isgliclinii iceren faktor donanimi ile geriye ve ileriye
doniik deger zincirine katilim arasinda pozitif bir iliskiden s6z etmektedir. Bamber vd. (2014),
gelismekte olan lilkelerde KDZ'ye katilimi tarim, dogal kaynaklar, imalat ve offshore hizmetleri olmak
lizere dort ana sektordeki farkliliklar1 dikkate alarak incelemislerdir. Gelismekte olan iilkelerin
KDZ'deki rekabetciligini artirmak iizere uygulamasi gereken alti ana strateji arasinda nitelikli
isgliciinii gelistirmek, altyapiy1 gliclendirmek ve sermaye yatirimlarini artirmak gibi etkenlerin
oldugunu vurgulamiglardir. Cheng vd. (2015), KDZ’'ye katilmin belirleyicilerini arastirmak tizere
1995-2012 verilerini kullanarak 57 tlkeyi iceren bir analiz gerceklestirmislerdir. Belirleyici
degiskenlerden nitelikli isgliciiniin KDZ’ye katilim1 artirdig1 sonucuna erismislerdir. Elde ettikleri
sonuglar, KDZ'ye katilimda temel egitimin diisiik teknoloji sanayini, yiliksek egitimin ise ileri teknoloji
sanayini destekledigini gostermistir. Allard vd. (2016) Sahra Alt1 iilkelerinde 2007-2011 yillar:
arasinda nitelikli isgiicii artisinin ileriye dontik katilimi1 anlamh bir sekilde artirdigini sonucuna
erismislerdir. Banerjee ve Zeman (2020), 43 tllke ve 56 sektor verilerini kullanarak bir analiz
gerceklestirmisler ve tiim sektorlerde yiliksek teknoloji kullanimi yilikseldik¢e geriye doniik KDZ
katiliminin arttig1 sonucuna erismislerdir. Tran vd. (2020), orta gelirli Asya ve Latin Amerika
tilkelerinde bilgi teknolojilerinin gelistirilmesi ve sermayenin hareketliliginin KDZ'ye katilimi
artirdigini belirtmislerdir. Fernandes vd. (2022)’in bulgulari, faktér donanimlarinin énemli bir rol
oynadigini ancak geriye doniik katilimi ters yonde etkiledigini gostermektedir. Daha verimli araziye
ve dogal kaynaga sahip olan iilkeler ileriye doniik katilimda daha basarili gitkmistir. Niteliksiz isgiicii
bol olan tlkeler daha diisiik ileriye dontik katilima sahipken, daha yliksek orta ve ytliksek nitelikli
isglicii arzina sahip olan tilkeler daha yiiksek ileriye doniik katilim gerceklestirmektedir.

Buna karsilik bazi arastirmalar, teorik beklentilerin ve diger ampirik ¢alismalarin aksine nitelikli
isgiicii ile KDZ arasinda ¢ok zayif bir baglanti oldugunu savunmaktadir. Vrh (2016), AB’nin ilk 15
tilkesinde beklenmedik bir sekilde nitelikli isgiiciinlin yurt i¢i katma degeri negatif yonde etkiledigi
sonucunu elde etmistir. Vrh, nitelikli isgiicii verimliliginin resmi calisma saatleri ile
aciklanamayabilecegini ve beyaz yakalilarin bu iilkelerde KDZ'ne katilimi1 en azindan dogrudan
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etkilemedigini belirtmistir. Banerjee vd. (2020), sermayesi goreceli olarak yogun olan iilkelerin daha
diistik geriye dontik KDZ katilimi gésterdigi sonucunu elde etmistir. Banerjee vd. (2020)'nin 43 tilke
verilerini kullanarak aldig1 sonuglar beklentilerin aksine nitelikli isglicliniin ve kurumlarin
kalitesinin KDZ’ye katilim tizerinde énemli bir etkiye sahip olmadigim1 gostermektedir. Obasaju vd.
(2021) ise ECOWAS iilkeleri igin nitelikli isgiiclinlin gostergesi olarak egitim harcamalarinin
GSYiH’ya oranimi kullanmislardir. Elde edilen bulgular egitim harcamalarindaki artisin, KDZ’deki
rekabetcilikte olumlu ancak 6nemsiz bir belirleyici oldugunu géstermistir. Ates ve Sanlisoy (2022)
ise, 56 llkede beseri sermayenin bir gostergesi olarak kullandiklar insani kalkinma endeksi ile Ar-
Ge harcamalarinin KDZ'nin bilesenleri olan yurt ici ve yurt dis1 katma degere etkisini gelismekte olan
ve gelismis tlilke karsilastirmalarini yaparak analiz etmislerdir. Gelismekte olan iilkelerde insani
kalkinmanin yurt ici katma degeri pozitif, yurt dis1 katma degeri negatif etkiledigi bulgusuna
ulasmislardir.

Cografi Konum ve Lojistik Performans: Bir iilkenin ithal iirtine olan cografi uzaklig1 ve lojistik
hizmetlerinin verimliligi liretim maliyetlerini 6nemli 06lciide etkilemektedir. Literatiirdeki
arastirmalar Cin, ABD ve Almanya gibi sanayi merkezlerine uzaklik ile geriye dontlik KDZ’ye katilim
arasinda pozitif bir iliski oldugunu gostermektedir. Kowalski vd. (2015), Buelens ve Tirpak (2017),
Antras ve Gortari (2017), Fernandes vd. (2022), Obasaju vd. (2021) ¢alismalarinda, geriye doniik
katilimin agiklayic1 degiskeni olarak sanayi merkezlerine uzakhig1 esas almislardir. Bir tilkedeki
lojistik ve iletisim altyapisi, liman ve giimriik islemleri, bilgi teknolojisi aglar1 uluslararasi ticareti ve
KDZ'yi desteklemektedir. Lojistik performansin giicii, islem maliyetlerini diisiirmekte ve
hizlandirmaktadir. Benzer sekilde, iilkeler arasindaki komsuluk durumu ve kullanilan dil ticari
baglantida pozitif rol oynamaktadir. Kowalski vd. (2015), 6zellikle gelismekte olan tilkelerde altyap1
hizmetlerinin, kurumlarin ve lojistik hizmetlerin kalitesinin geriye dontik katilima olumlu etkisi
oldugu sonucuna ulasmislardir. Buelens ve Tirpak (2017), Antras ve Gortari (2017) komsuluk
durumu, dil ve mesafenin énemine vurgu yapmislardir. Buelens ve Tirpak (2017), iki iilke arasindaki
karsilikli ara mali ihracat ve ithalatim1 “yabanci ayak izi” olarak tanimlamaktadir. Bu ticaretin
belirleyicilerinin tilkeler arasindaki mesafe, komsuluk durumu, dil ve mense degiskenleri oldugunu
kabul etmislerdir. Orta ve Dogu Avrupa ilkeleri Uzerinde gravity modelini kullanarak
gerceklestirdikleri ampirik ¢alisma sonucunda KDZ'ye katilim sonucunda artan ticaret hacmi ile s6z
konusu degiskenler arasinda pozitif bir iliski oldugu bulgusuna erismislerdir. Antras ve Gortari
(2017), uluslararasi ticarette engellerin dolayisiyla maliyetlerin yliksek oldugu bir ortamda tilkelerin
KDZ'ye katiliminin ¢ogunlukla komsu ve benzer dili konusan iilkeler arasinda, bélgesel diizeyde
kaldigini vurgulamislardir.

Yurt ici Sanayilesme Kapasitesi ve Dogrudan Yabanc1 Yatirnmlar: Ulkelerin sanayi kapasitesi
gelistikce ihracat hacmini, ithal girdi yerine yerli girdi ile artirabilmeleri s6z konusu olmaktadir. Bu
durumda geriye doniik katilimin azalmasi1 miimkiindiir. Buna karsilik i¢ tiiketim i¢in daha fazla nihai
mal talebinin olmasi geriye doniik katilimi artirabilmektedir. Sanayilesme kapasitesinin ytikselmesi,
ayni zamanda ileriye doniik katiimi da beslemektedir. Sonuc¢ olarak yurt ici sanayilesme
kapasitesinin olumlu ya da olumsuz kesin bir etkisinden s6z etmek olduk¢a zordur (Fernandes, 2022:
335). Bu nedenle, literatiirdeki uygulamali ¢calismalarin bulgular: farklilik géstermektedir.

Kiiresel ekonomik yapiya uyum saglayan uluslararasi firmalar, iiretim faktorlerine ve miisterilere
yakin olmak icin ¢ogunlukla farkh iilkelerde dogrudan yatirinm yapmay1 tercih etmektedir.
Uluslararasi firmalar, dogrudan yabanci yatirimlardan iki farkl beklenti icindedirler. Pazar odakl
beklentide firmalar uluslararasi1 pazarlara ulasmay1 ve dogrudan miisteriye yakin bir cografyada
tretim yapmay tercih etmektedir. Verimlilik odakli beklenti, uluslararasi ticarette karsilastirmal
tstlinliigli kazanmak tizere liretimi parcalara ayirmak ve maliyeti diisiirmek tizere farkl iilkelerden
girdi temininde bulunmak, girdilerin montajini gerceklestirerek rekabetci bir fiyat ve kalitede nihai
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irin temin etmektir. Bu noktada gelismekte olan tilkeler, dogrudan yabanci yatirimlari
gerceklestirecek firmalarin ilgi odagi haline gelmistir (WTO, 2011: 50). Dogrudan yabanci yatirimlar
ile KDZ arasinda giiclii bir iliski vardir. Farkli iilkelerde dogrudan yatirim yapan uluslararasi
firmalarin birkag iilkeyi kapsayacak parga basi liretimi tercih etmeleri geriye ve ileriye dontik KDZ'yi
artirabilmektedir. Dogal kaynak ve vasifsiz isgilicline sahip olan iilkelerde dogrudan yabanci
yatirimlarin varligi geriye doniik katilimi yiikseltebilmektedir. Buna karsilik, sahip olduklar: bilgi ve
teknoloji birikimini yiikselten gelismekte olan iilkelerin dogrudan yabanci yatirimlar ile ileriye
doniik yatirimi artirmalart miimkiindiir.

Dogrudan yabanci yatirimlarin KDZ'ye etkisini inceleyen calismalar genel olarak gelismekte olan
tilkeler iizerine gerceklestirilmistir. Bu ¢alismalardan elde edilen sonuglar uluslararasi firmalar
araciligi ile yapilan yatirimlarin gelismekte olan tilkelerin faktor verimliligine, kiiresel entegrasyonu
ve rekabetciligi artirmalarina, uluslararasi ticaret hacmini ylikseltmelerine yol actig1 dolayisiyla
KDZ'’ye katilimi olumlu bir sekilde etkiledigi yoniindedir. Ornegin, Buelens ve Tirpak (2017)'1n Orta
ve Dogu Avrupa lilkeleri iizerine gergeklestirdikleri calismalarindan elde ettigi sonuclar dogrudan
yabanci yatirimlarin ev sahibi tlilkenin KDZ'ye katilimini sagladigini1 ve rekabetgiligini artirdigini
gostermektedir. Banerjee ve Zeman (2020), 2000-2014 yillarn arasinda 43 tlke tizerine
gerceklestirdikleri analiz sonucunda, tilke biiytikliigiiniin ve dogrudan yabanci yatirimlarin KDZ’nin
en Onemli belirleyicileri oldugunu bulmuslardir. Tinta (2017), ECOWAS f{ilkelerini inceledigi
calismasinda dogrudan yabanci yatirimlarin geriye doniik katilimi artirdigr sonucuna ulasmistir.
Ayrica sanayilesmedeki olumlu gelismelerin ve kisi basina yerli katma deger artisinin yerli ve yabanci
katma degerlerin ikame derecesine gore geriye doniik katilimi negatif yonde etkiledigini belirtmistir.
Kersan-Skabic (2019), AB ilkelerini AB-15 ve AB'’ye yeni liye llkeler seklinde ikiye ayirarak
gerceklestirdigi analizde KDZ’ye katilim endeksini etkileyen en énemli degiskenleri belirlemeye
calismistir. KDZ’ye katilimin en 6nemli itici gliclerinin ekonomik biiylime, dogrudan yabanci
yatirimlar, yiiksek teknoloji ihracati, finans sektoriiniin gelisimi, hizmetlerin GSYIH icindeki pay
oldugunu ortaya c¢ikarmistir. Sonuglarin iki grup icin kiiciik degisimler gosterdigi dikkati
cekmektedir.

Literatiirdeki baz1 ¢calismalarda ise dogrudan yabanci yatirimlarin belirleyici etkisine dair ¢ok az
kanit bulunmustur. Obasaju vd. (2021) Afrika tlkelerine gelen dogrudan yabanci yatirimlarin
nitelikli isglicline ve KDZ’deki rekabetciligin artirilmasina kiiciik 6l¢tide katkida bulundugu sonucunu
elde etmislerdir. Bu nedenle s6z konusu iilkelerin dogrudan yabanci yatirimlari artirmak ve daha
verimli alanlarda kullanmak icin politika gelistirmesi gerektigini iafde etmislerdir. Tran vd. (2020)
panel veri analizi kullanarak yaptiklari ¢alismalarinda 1995-2015 yillar1 arasinda, Asya ve Latin
Amerika’'nin orta gelirli tilkelerindeki dogrudan yabanci yatirimlar ile KDZ'ye katilimlar ve ortaya
cikan krizler arasindaki iliskiyi incelemislerdir. Calismanin sonucunda, finansal krizlerin ve kur
degisimlerinin yasandigi donemlerde sorunun ihracattaki c¢esitlendirme ile asilabilecegi
belirtilmistir.

Ticaret Politikas1 ve Serbest Ticaret Anlasmalari: Ulkelerin KDZ'ye entegrasyonunu
gerceklestirmek ve bu sekilde iilkede yapisal iyilesmeyi saglayabilmek, serbest piyasanin kiiresel
Olcekte benimsenmesi ile miimkiin olmaktadir. Bu nedenle, serbest ticaret politikas1 ve bolgesel
ticaret anlasmalar1 KDZ'ye katilimin énemli bir belirleyicisi olarak kabul edilmektedir. Ulkelerin
uyguladig1 dis ticaret politikalar1 giimriik tarifelerinin ve tarife disi koruma tedbirlerinin artisi
yoniinde ise maliyetler artmakta ve KDZ’ye katilim azalmaktadir. Aksi durumda, diger bir deyisle
ihracata dayali sanayilesme politikas1 uygulandiginda geriye ve ileriye doniik katilim
ylukselmektedir. Literatiirdeki uygulamali ¢alismalar, iilkelerin uluslararasi ticarette korumaci
onlemleri azaltmasinin ve bolgesel ticari anlasmalarin kabuliiniin geriye ve ileriye doniik katilimi
olumlu yonde etkiledigini gostermektedir.
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Farkl iilkeler icin yapilan calismalarda genel olarak serbest ticaretin olumlu etkilerine vurgu
yapildigi goriilmektedir. Blanchard vd. (2016), 1995-2009 yillar1 arasinda 27 AB iilkesinin de i¢inde
bulundugu 35 tlkedeki giimrik vergileri ve gecici ticari engellerin etkisi lizerine ampirik bir
arastirma yapmis ve kiiresel tedarik zincirinin tulkeler arasindaki ticari iliskileri olumlu yénde
etkiledigi sonucuna ulasmistir. Allard vd. (2016), Sahra alt1 lilkeleri lizerine gergeklestirdikleri analiz
sonucunda giimriik vergilerindeki artisin KDZ'ye katilimi negatif yonde etkiledigini belirtmislerdir.
Fernandes vd. (2022) tarafindan yapilan ¢alismada KDZ’ye etkin bir sekilde katilan Cin, Polonya,
Vietnam gibi tilkeler ile kiiresellesmeye ayak uydurmakta gii¢liik ceken Afrika iilkelerindeki durum
arastirllmistir. Calismanin sonucunda, tlkelerin bulundugu cografi konumun, siyasi istikrarin,
benimsenen ticaret politikalarinin, dogrudan yabanci yatirimlarin, endiistriyel niteliklerin KDZ'ye
katilimlar biiytik olciide etkiledigi goriilmiistiir.

Diger taraftan, uygulamada kiiciik farkliliklarin 6ne ¢iktigi bazi ¢alismalara da rastlanmaktadir.
Obasaju vd. (2021) tarafindan hazirlanan ¢alismada, 2000-2015 yillar1 arasinda Dogu Afrika
Toplulugu (EAC), Gliney Afrika Glimrtk Birligi (SACU) ve Ekonomik Bat1 Afrika Devletleri Toplulugu
(ECOWAS) o6zelinde bolgesel ekonomik entegrasyonun KDZ'ye katilimi ve ekonomik gelismeyi
etkileme giicli incelenmistir. Elde edilen bulgular, ekonomik entegrasyonun tilkelerin kalkinmasinda
onemli bir rolii olmadigin1 gostermektedir. Choi (2019), bolgesel ticaret anlasmalarinin kiiresel
tedarik zinciri lizerine heterojen etkileri oldugunu vurgulamistir. Asya tlkelerinin Avrupa ve
Amerika’dan daha fazla ara mal ithal ettigini, buna karsilik derin bir bélgesel anlasma i¢inde olan
Avrupa lilkelerinin Asya ve Amerika’ya gore daha fazla ara mali ithalati yaptigini belirtmistir. Antras
ve Staiger (2012), offshore islemlerle girdiler ilizerinden yapilan ticaretin uluslararasi ticari
anlasmalara olumsuz etkide bulunacagini, Diinya Ticaret Orgiitii araciligl ile gelistirilen bir kiiresel
ticaret politikasina tilkelerin uyum gostermesi gerektigini soylemislerdir.

Makroekonomik Faktorler: Makro ekonomik degiskenlerdeki iyilesme, KDZ icinde yer alan ve
rekabetciligi yliksek olan {iilkelerin basar1 kriterleri arasindadir. Makro ekonomik istikrarin ve
gelismisligin olciitleri arasinda ekonomik bilyiime, kisi basina GSYIH, reel efektif déviz kuru istikrar:
gibi kriterler yer almaktadir. Teorik beklentilere gore, bir iilkenin kisi basina diisen GSYIH’s1
ylikseldik¢e hem arz ve hem talep etkisi ile geriye ve ileriye doniik KDZ'ye katilimi1 artmaktadir.
Ulkelerin kisi basina GSYIH diizeyi ve ihracat kapasitesi arttikca, maliyetleri diisiirmek amaciyla
Uretimi parcalara ayirmasi durumunda briit ihracatin icindeki yerli katma degerin payini
degistirebilmektedir. Bununla birlikte, ampirik ¢alismalarda farkli sonuglara rastlanmaktadir.
Ornegin Hummels vd. (2001), Kowalski vd. (2015) ve Ignatenko vd. (2019) teorik beklentiye uygun
bir sekilde, kisi basina diisen GSYIH arttik¢a geriye déniik KDZ’'nin arttigin1 savunmuslardir. Diger
taraftan Dollar vd. (2019), Cin’in farkh boélgeleri iizerine yaptiklari ampirik calismada kisi basina
GSYiH arttikca ilk asamada yerli katma degerin paymin arttigini ancak zenginlesme yiikseldikee yerli
katma degerin diisme egilimi gdsterdigini kanitlamislardir. Sonug olarak kisi basina GSYIH ve yerli
katma deger arasinda ters U iliskisi oldugunu belirtmislerdir. Lopez-Gonzalez (2012) ise 1995-2005
yillar1 arasinda 39 iilke icin yaptig1 arastirmasinda, kisi basina GSYIH ile geriye déniik katihm
iliskisinin ters U, ileriye doniik katilim iliskisinin ise U seklinde oldugu bulgusuna ulasmistir. Benzer
sekilde Tinta (2017), kisi basina diisen GSYIH'nin diisiik oldugu iilkelerde gelir ve KDZ baglantisinin
negatif oldugunu belirtmistir. Bu konuda 22.000 $ diizeyinde bir esik degerden s6z ederek bu esigi
asan zengin iilkelerde kisi basina diisen GSYIH'deki bir artisin otomatik olarak artan geriye doniik
entegrasyona yol a¢ctigin1 savunmustur. Belirli bir gelir seviyesine ulasana kadar gelismekte olan
tilkelerde kisi basina diisen GSYIH artsa bile, yeterli ve gerekli teknolojiye sahip olmadiklar: igin
yabanci katma degerli Uriinler alinip islenememektedir. Tinta, ECOWAS iilkeleri iizerine yaptig
ampirik calismasinda ekonomilerin biiyiidiik¢e ileriye doniik entegrasyonu artirdigl sonucuna
ulasmistir.
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Banerjee ve Zeman (2020) 2000-2014 doneminde 43 iilke ve 56 sektor lizerine gerceklestirdikleri
calismalarinda, diger arastirmalardan farkli olarak ekonominin biiytikligii ile KDZ'ye katilim
arasindaki iligskinin negatif ve anlaml oldugunu belirtmistir. Calismanin sonuglar1 ekonomi ne kadar
biiyiikse, briit ihracattaki yurti¢i katma degerin payimnin o kadar yiiksek oldugunu ve ihracattaki
yabanci katma deger iceriginin yani geriye dogru katilimin o kadar diisiik oldugunu géstermektedir.
Bu durum, disaridan girdi saglayan kiigiik tlkelerin bile ileriye doniik katilimi artirabildigini
kanitlamaktadir. Obasaju vd. (2021) kisi basina GSYIH artisinin briit ihracat icindeki yurt i¢i katma
degeri olumlu etkiledigi sonucunu bulmustur. Kersan-Skabic (2019)'in 28 AB iilkesi icin
gerceklestirdigi calisma kisi basina GSYIH ve KDZ arasinda giiclii ve pozitif bir iliski oldugunu
gostermektedir.

Bir tlilkenin uluslararasi ticaretteki rekabet giiciinii etkileyen diger makro ekonomik gosterge reel
efektif doviz kurudur. Literatirde, reel efektif doviz kuru ile ulkelerin ihracat ve ithalat miktar
arasindaki iliskiyi arastiran bircok calisma yapilmistir. Uluslararasi iktisat teorisindeki Marshall-
Lerner kosulu ve ampirik calismalardan elde edilen bulgulara gore, talep esnekliginin yiiksek oldugu
durumda doviz kurundaki degisim ihracati ters yonde etkilemektedir. Bununla birlikte, ampirik
calismalarda birbirinden farkli sonuclara ulasildigi gériilmektedir. Ulkelerin deger zincirine
katilimlar sonrasinda, ihracatin ithalata bagimhlig1 arttikca déviz kurunun ihracat tizerindeki
etkisinin zayifladig1 ortaya ¢ikarilmistir (Banerjee ve Zeman, 2020: 12). Bems ve Johnson (2017),
Avrupa ilkeleri icin girdi-cikti verilerini kullanarak ara mali talebinin fiyat degisikliklerine
duyarhiligini 6lgmiislerdir. KDZ’ye katilim nedeniyle talebin fiyat esnekliginin yliksek oldugunu, girdi
talebinin reel efektif doviz kurundaki degisimlere duyarl hale geldigini belirtmislerdir. Ahmed vd.
(2017), KDZ'ye katillm sonrasinda iilkeler arasindaki ihracatin déviz kuru esnekligini nasil
etkiledigini analiz etmislerdir. Deger zincirine katilim yilikseldik¢e ihracatin reel doviz kuru
degisimlerine tepkisinin azaldig1 bulgusuna erismislerdir. Benzer sekilde Banerjee ve Zeman (2020)
ara mali ihracatinin déviz kuru esnekliginin briit ihracatin déviz kuru esnekliginden daha kiiciik
olduguna dair kanit elde etmislerdir.

Ozellikle gelismekte olan iilkelerdeki makro ekonomik istikrarin en énemli géstergelerinden bir
digeri lilkedeki kurumlarin giicii, yonetisim ve politik istikrardir. Gergeklestirilen ampirik ¢alismalar,
genel olarak tesvik edici bir kurumsal yapinin ve olusturulan politik istikrarin gelismekte olan
tilkelerin KDZ’ye katilimini olumlu yonde etkiledigini gostermektedir. Bu ¢alismalar arasinda yer
alan Jangam ve Rath (2020), 24 gelismekte olan tilke icin gerceklestirdikleri analiz sonucunda is
ozgurligy, finansal 6zgiirlik, fikri milkiyet haklari, altyapi ve finansal gelisme gibi politik istikrari
saglayan yatirimlarin yurt i¢i katma degerli KDZ’ye katilimi olumlu yonde etkiledigi bulgusuna
erismislerdir. Ge vd. (2020) ise bolgesel kurumlar ve KDZ’ye katilim arasindaki iliskiyi Kusak ve Yol
girisimindeki tilkeler icin test etmislerdir. Dlizenlemelerin niteligi, politik istikrar, hiikiimetin
etkinligi ve hukukun tistiinliigii degiskenleri ile KDZ’ye katilim arasinda pozitif yonde giiglii bir iliski
oldugunu belirtmislerdir. Eegunjobi ve Ngepah (2022) 32 balik triinti ihracatgisi gelismekte olan
tilke icin gergeklestirdikleri calismada Diinya Bankasi tarafindan hesaplanan ve arasinda politik
istikrarin da yer aldig1 yedi bilesenden olusan yonetisim degiskeninin KDZ’ye katilimi iyilestirdigini
gostermislerdir.

Literatiirdeki ampirik calismalar, bir lilkenin KDZ icindeki konumunun gelismislik diizeyi, makro
ekonomik istikrar, cografi konum, ticaret politikalari, dogrudan yabanci yatirim hacmine ve sektore
gore degisim gosterdigini kanitlamaktadir. Bu ¢alismalarin 6nemli bir kisminda s6z konusu
degiskenler KDZ’ye katilimin belirleyicisi olarak incelenmistir. Baz1 ¢calismalarda geriye ve ileriye
doniik katillm ayrimi yapilarak aradaki farkliliklar ortaya c¢ikarilmaya calisiimistir. Elde edilen
bulgularda genel olarak serbest ticaret politikalarinin, dogrudan yabanci yatirimlarin, makro
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ekonomik degiskenlerde ve siyasi uygulamalardaki istikrarin geriye doniik KDZ'ye katilimi olumlu
yonde etkiledigi vurgulanmaktadir.

2. KURESEL DEGER ZiNCiRLERINE KATILMA SURECINDE GELISMEKTE OLAN ULKELERDE
PANEL VERI ANALIZINDEN KANITLAR

Calismanin analizinde, gelismekte olan tlkeler arasindan secilen sekiz iilkenin (Brezilya, Cin,
Hindistan, Endonezya, Meksika, Rusya, Gliney Afrika ve Tiirkiye) 2005-2018 yillar1 arasinda dengeli
panel veri setleri analiz edilmistir. Sekiz tilkenin seciminde, ilgili donemde eksik veri bulunmayan
tilkeler analize dahil edilerek dengeli panel veri seti olusturulmasi dikkate alinmistir. Geriye ve
ileriye doniik KDZ'nin belirleyicileri arasinda iliski ekonometrik analizler araciligr ile
incelenmektedir.

2.1 Ekonometrik Model

Calismada, geriye ve ileriye doniik KDZ'nin belirleyicilerini incelemek amaciyla, Fernandes, Kee,
Winkler (2020)’in modeline benzer sekilde faktoér yogunlugu, yurt ici sanayilesme kapasitesi, ticaret
politikasi ve dogrudan yabanci yatirimlar, kurumlarin kalitesi, baglanti ve makro ekonomik faktorler
bagimhi degiskenler lizerindeki etkisini belirlemek icin asagidaki esitliklerde degiskenler temel
belirleyiciler olarak modele dahil edilmistir. KDZ ve belirleyicileri arasindaki iliskiyi gosteren
fonksiyon asagida verilmektedir. Bu esitlikler literatiirdeki calismalara dayanarak asagida gosterilen
iki ekonometrik model test edilmeye calisiimistir. Esitliklerde, KDZ'yi gostermesi i¢in geriye ve
ileriye doniik KDZ verileri bagimli degisken olarak alinmis; temel kistaslarn agiklayacak bagimsiz
degiskenler modele dahil edilerek panel veri seti olusturulmustur.

BKDZ;; = Boit + B1,it TARt, B2,itMV Air + B3,ic FDIit, +B4,it PSA;it + Bs it NRR;t + B6 i1 SAV; +

B7,it EXCit + BgLAB;; + €4 (1)
FKDZi = Boit + B1,it TARt, B2,it MV Ay + B3 icFDIie, +Bait PSAir + Bsie NRR;e + Be it SAVie +
B7,it EXCit + BgLAB;; + ;4 (2)
Tablo 1. Modele dahil edilen degiskenlerin kaynaklari
Acilimi Veribankasi Kurum
BKDZ  Geriye donik KDZ Global Value Chain Indicators Diinya Ticaret Orgiitii
FKDZ  lleriye donikk KDZ Global Value Chain Indicators Diinya Ticaret Orgiitii
TAR Agirliklandirilmus tarife orani, imal edilen ~ World Development Indicators Diinya Bankasi
Urtinlerin %’si .
MVA Imalat sanayi katma degeri, GSYIH %’si ~ Trade in Value Added (TiVA) OECD
FDI Dogrudan yabanci yatinmlar net girisi, World Development Indicators Diinya Bankasi
GSYIH %’si
PSA Politik istikrar ve  siddetin/terdriin ~ Worldwide Governance Indicators Diinya Bankasi
yoklugu
NRR Toplam kiralanan dogal kaynaklar, World Development Indicators Diinya Bankasi
GSYIH %’si
SAV Sabit sermaye tiketimi, diizeltilmis World Development Indicators Diinya Bankasi
tasarruflar, Ulusal gelir %’si
EXC Resmi doviz kuru (donem ortalamast) World Development Indicators Diinya Bankasi
LAB lleri egitim almis isgiiciinin, calisma World Development Indicators Diinya Bankasi

cagindaki niifusa orani

Calismada yukaridaki esitlikler tahmin edilerek, geriye ve ileriye doniik KDZ'lerin temel
belirleyicileri ve uzun donemdeki etkileri degerlendirilecektir. Ulasilan sonuglarin, politika
yapicilara ve akademisyenlere 6zellikle gelismekte olan iilkelerde diinya ticaretinden daha fazla pay
alinmasi, yurt ici tiretimin daha rekabetci bir hale getirilmesi gibi konularda yol gosterici olmasi
beklenmektedir. Geriye doniik KDZ’ye katilim (BGVC) modelinde, panele dahil edilen iilkelerin
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ihracatindaki yabanci katma degeri payinin hangi degiskenler tarafindan belirlendigi incelenirken;
ileriye doniik katma deger zincirine katiim (FGVC) modelinde, yabanci tilkelerin ihracatinda panele
dahil edilen tilkelerin payini belirleyen degiskenler incelenmektedir.

2.2 Ekonometrik Metodoloji

Ekonometrik modelin tahmin edilmesinde, sekiz gelismekte olan tilke verisinden elde edilen panel
verilerine yatay kesit bagimliligi, ikinci nesil panel veri duraganlik testleri, ¢oklu kirilmalara izin
veren esbiitiinlesme testi ve dinamik panel uzun dénem esik katsay1 degeri testleri uygulanmistir.
Analizde 1995-2018 donemini kapsayan sekiz gelismekte olan iilke yillik verileri, Diinya Bankasi’nin
“World Development Indicators”, “Worldwide Governance Indicators”, “OECD Stat” ve “WTO STAT”
veri bankalarindan alinmistir.

2.2.1 Yatay Kesit Bagimliligi

Panel veri kullanilan ekonometrik analiz yontemlerinde, veri setini olusturan panel (N) tilkelerinde
yatay kesit bagimliligini arastirmak modelin tahmini i¢cin kullanilacak testleri belirlemek agisindan
onemlidir. Panel veri setinde yatay kesit bagimlig1 bulundugu kabul edilirse yatay kesit bagimliligini
dikkate alan testleri kullanmak anlamli ve etkin model tahminlerine ulasmay1 saglamaktadir. Yatay
kesit bagimlilig: iliskisini test etmek icin kullanilabilecek yontemler, Breusch-Pagan (1980) CDwLwmz,
Pesaran (2004) CDrm2 ve Pesaran, Ullah, Yamagata (2008) CDLmapj testleridir. Lagrange Carpani ile
temellenen ilk iki test, T>N kosulunda yatay kesit bagimlilig1 olup olmadigini tahmin eden testlerdir.
CDrmapy testi ise T>N ve N>T kosullarinda yatay kesit bagimlhiligi olup olmadigin1 tahmin eden
testlerdir. CDim1 ve CDumz testleri, panel verinin setinin her bir N boyutu i¢in bireysel zaman
etkilerinin heterojen olustugu varsayimi altinda tahminde bulunmaktadir. CDLm1 testi asagidaki
sekilde hesaplanmaktadlr.

CDiyy = Z Z pizj

i=1 j=i+1
(3)
Yukaridaki esitlikte, p2j, her bir denklemin En Kiigiik Kareler (OLS) yontemi ile bulunan kalintilarin
kendi arasindaki basit korelasyon katsayisini gostermektedir. Bu kalintilar arasinda korelasyon

olmadig1 hipotezinde CDLm1, N sabitken ve T-a i¢in X? dagilimi géstermektedir. CDLm2 testi, asagidaki
esitlik tahmin edilerek hesaplanmaktadir:

N -

CDimz2 =
O ,;Fp : )

CDum2 testi, T—a kosulunda verilerin asimtotik normal dagiliminda T ve N arasinda bagimlilik
olmadig1 hipotezi altinda tahmin edilmektedir.

Yanliligi-ayarlanmis (bias-adjusted) yatay kesit bagimlilig1 testi olan CDimap;, N>T kosulunda tutarh
ve gliclii (power) sonu¢ alinamadig1 asimtotik normal dagilimh T-a ve N-a kosullarinda tutarh ve
glcli sonuclar vermektedir. Bu test ayn1 zamanda, kiiciik 6rneklemlerde de anlamli sonuclar
vermektedir. CDrmapy test asagidaki esitlik tahmin edilerek hesaplanmaktadir.

Z Z} i+1

T—k(pf;_tri))

urij

LMgqj = (5)

N(N 1)

Yatay kesit bagimlilig1 testlerinin sonuclarina gore yatay kesit bagimhiligin1 dikkate alan testler
uygulanmaktadir.
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2.2.2 Ikinci Nesil Birim Kok Testleri

Panel veri setinde yatay kesit bagimlilig1 varligi kabul edildiginde, bu bagimlilig1 dikkate alan ikinci
nesil panel birim kok testlerini uygulamak gerekmektedir. Calismada analiz edilen degiskenlerinin
duraganligini test etmek amaciyla ikinci nesil birim koék testlerinden (yatay kesit bagimliligini
dikkate alan), Pesaran (2007) calismasinda 6ne striilen CIPS (Cross-Sectionally IPS) ve Hadri ve
Kurozumi (2012) ¢alismasinda 6ne striilen HK testleri uygulanmaistir.

2.2.3 Esbiitiinlesme Testi

Westerlund (2006) calismasinda 6ne siiriilen ve genel esbiitiinlesme analizlerinin aksine bos
hipotezi esbiitiinlesmenin varhiginin kabul edilmesi, alternatif hipotezi her bir N kesitinde
esbiitiinlesme varliginin olmadigini1 sinayan Westerlund Esbiitiinlesme Testi tahmin edilmektedir.
Uygulanan test LM istatistigi ile temellenen yapisal kirilmayi ve yatay kesit bagimliligini dikkate alan
bir tahmincidir. Westerlund Esbiitiinlesme Testi i¢cin asagidaki esitlik tahmin edilmektedir:

Yie = Zuli + X B + &
&y =i T Uy,

M = N + 40, (6)

Esitlikte zaman serisini gosteren degisken, Vi 'dir. Esitlikte t = L. T zaman periyodunu, i=1....N

panel veri yatay kesitini (N) gostermektedir. Testin uygulamasinda N kesiti icin yapisal kirilma
bireysel sabit ve trend varken dikkate alinmaktadir.

2.2.4 Uzun Dénem Katsayilari

Modelde ele alinan bagimli ve bagimsiz degiskenler arasinda uzun dénemde esbiitiilesme iliskisinin
varligr kanitlandiktan sonra uzun dénem katsayilarina ulasmak i¢in Panel ARDL (Ardisik Bagimh
Gecikmesi Dagitilmis Model) yontemine dayanan Hata Diizeltme Modeli (VEC) uygulanmaktadir.
Pesaran, Shin ve Smith (1999) ¢alismasinda 6ne siiriilen MG (Mean Group) ve PMG (Pooled Mean
Group) tahmincileri tahmin edilmektedir.

Uzun donem esitligini tahmin etmek icin ilk olarak panel ARDL (The Autoregressive Distributed Lag)
esitligi yazilmaktadir.
Yie =0+ @i +7i K +0,2,+0;

(7)
1=12,...,N,
t=12,...,T,

Esitlikte, tiim i i¢in, Xir, k*1 vektoriiniin vekil degiskenidir. Zt, ise ortak etkiler vektoridiir. Pesaran
vd. (1999) referans makalesinde panel ARDL modelini tahmin edebilen iki tahminci 6ne siirmiistiir.
Bunlar ilki, MGE (Mean Group Estimation) tahmincisi digeri ise PMGE (Pooled Mean Group
Estimation) tahmincisidir. MG tahmincisi, N boyutunun bireysel Ardisik Bagimli Gecikmesi
Dagitilmis modelleri tahmin edilmekte kullanilmaktadir. Bu model, degiskenlerin uzun dénemde
tektiirelik (homogeneity), kisa donemde coktiirelik (heterogeneity) varsayimlarina izin
vermemektedir. Bu tahminci uzun dénem ARDL spesifikasyonundaki katsayilar lizerinde hig¢bir
kisitlamaya gitmemekte, N boyutu ARDL tahminlerinde elde ettigi uzun dénem katsayilarinin
ortalamalar araciigiyla degiskenlerin uzun dénem katsayi tiirevlerine ulasilmaktadir. Tahminci, N
boyutu katsayilarinin esit olmasi durumuna izin vermemektedir. PMG tahmincisi, MG tahmincisi
yerine uygulanabilmektedir. PMG uzun dénem katsayilarini kisitlamakta ama sabitlerin, hata terimi
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varyanslarinin ve kisa donem katsayilarinin degismesine izin vermektedir. Bu sayede tahminci, panel
veri analizinde ARDL i¢in kurulan modelde degiskenlerin uzun donem tektirelik, kisa dénem
coktiirelik varsayiminin ger¢ceklesmesine izin vermektedir.

Bu iki tahminci arasinda, hangi modelin alternatifleri arasinda tutarh ve etkin tahminci olarak karar
verilmesinde Hausman (1978) testi uygulanmaktadir. Bu testle, MG ve PMG alternatif tahmincileri
arasinda model tercihi yapma imkani bulunmaktadir.

2.3. Model Sonuglari

Calismanin analiz kisminda, sekiz gelismekte olan iilkenin dengeli panel veri seti kullanilarak geriye
ve ileriye doniik KDZ'nin uzun dénemde belirleyicileri 6 temel kistasa bagh bagimsiz degiskenler
yardimiyla analiz edilmektedir. Analizde panel veri seti kullanildigindan panel kesitler arasinda
yatay kesit bagimliliginin varlig1 diger analizlerde kullanilacak testlerin secimine etki edeceginden,
ilk adimda panel veri setinin zaman boyutunun yatay kesit boyutundan biiyiik olmasi1 kosulunu
saglayan CDwm1, CDLm2 ve CDLmapj testleri uygulanmaktadir. Bu testler, yatay kesit boyutunun zaman
boyutu etkilerinden bagimsiz olarak etkilendigi varsayimi kosulunda tahmin sonuglarina
ulasmaktadir. CDrm1, her bir yatay kesit denkleminden elde edilen kalintilar1 katsayilar1 arasindaki
korelasyonu arastirmaktadir. CDLmM2 zaman boyutu sonsuza giderken yatay kesit ve zaman boyutu
arasindaki baghligi arastirmaktadir. CDLmapy testi, CDLm2 testini temel alarak zaman ve yatay kesit
boyutu sonsuza giderken asimtotik normal dagilima gore yatay Kkesitler arasi bagimlilig
arastirmaktadir. Yatay kesit bagimliligini arastiran testlerin sonuclari asagida tablolastirilmistir.

Tablo 2. Yatay Kesit Bagimhilig1 Test Sonuclari

CDrm1

CDrm2

CDvmapy

BKDZ 21.389* (0.000) 18.736* (0.000) 27.738* (0.000)
FKDZ 24.928* (0.001) 20.293* (0.000) 26.690* (0.000)
TAR 32.839* (0.000) 11.893* (0.001) 14.493* (0.003)
MVA 37.927* (0.000) 11.732* (0.000) 24.372* (0.000)
FDI 9.094* (0.000) 16.391* (0.000) 19.739* (0.000)
PSA 14.382* (0.000) 8.393* (0.000) 15.393* (0.002)
NRR 20.398* (0.000) 17.398* (0.000) 27.393* (0.000)
SAV 30.292* (0.000) 27.389* (0.000) 31.292* (0.000)
EXC 11.380%(0.000) 12.393* (0.000) 17.930* (0.000)
LAB 14.293* (0.002) 12.384* (0.001) 18.393* (0.003)

Notlar: *, yatay kesit bagimliligin1 géstermektedir.

Tablo 2’de gorildiigu gibi yatay kesit bagimliligi test sonuglarina gore, yatay kesit boyutlar1 arasinda
Ho hipotezi anlamh sekilde reddedilmektedir ve yatay kesitler arasindaki bagimhligin varlig
kanitlanmaktadir. Panel veri setinde yatay kesit bagimliliginin varhigi ortaya ¢iktiktan sonra yatay
kesit bagimlihigini dikkate alan ikinci nesil birim kok testleri veri setine uygulanmaktadir. Panel veri
setinde duraganligi test etmek icin, ikinci nesil birim kok testlerinden CIPS, HK birim kok tahmincileri
kullanilmaktadir. CIPS testi i¢in kritik degerler, Tablo 2c (Durum III: Sabit ve trend) Pesaran (2007)
calismasindan elde edilmektedir. Z;P¢ ve Z:4 testleri Ho duraganhi asimtotik normal dagilim
varsayiminda gostermektedir. Z37¢ ve Zk4 PANKPSS testinin SPC ve LA yontemleriyle diizeltilmis

sonuclarini géstermektedir.

Tablo 3. Panel Birim Kok Test Sonuglari
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CIPSstat HK

Diizey 1.farklar z5P¢ ztA
BKDZ 4.523* 5.393* 11.383* 18.382*
FKDZ 6.832* 8.028* 12.483* 19.993*
TAR 5.383* 7.783* 14.382* 17.394*
MVA 6.394* 8.389* 21.478** 24.832%*
FDI 8.493** 9.394** 10.378* 14.384 *
PSA 7.292* 8.348* 18.393* 21.473**
NRR 5.293* 7.3829* 24.392%** 27.391%**
SAV 9.382%** 10.036%** 19.398** 24.392*
EXC 6.392* 7.392* 15.382* 19.326**
LAB 3.958* 5.924* 15.382* 18.378*

Notlar: * ** *** (.01, 0,05 ve 0.10 anlamlilik seviyelerinde bos hipotezin reddedildigini
gostermektedir.

Ikinci nesil duraganlik testi sonuclarina gére, seriler diizeyde duragan bir baska ifadeyle 1(0)
karakteristigine sahiptirler (Tablo 3).

Sekiz gelismekte olan iilkeden olusan panel veri setinde yatay kesit bagimlhiliginin varligr ve
duraganlik kanitlandiktan sonra, bagimh ve sekiz bagimsiz degisken arasinda uzun dénemde es
biitiinlesik iliskinin varlig1 Westerlund (2006) testi ile sisnanmaktadir. Esbiitiinlesme testi, serilerdeki
coklu yapisal kirillmayi ve yatay kesit bagimhiligini dikkate alan bir LM analizidir. Her bir yatay kesit
boyutu i¢in esbutiinlesme varligini, duragan durumdaki hatalarin dagilimin1 degisen varyans ve
serisel korelasyonu dikkate alarak arastirmaktadir. Esbiitiinlesme testi, “Ho: Esbiitiinlesme vardir”
varsayimi altinda elde edilen sonugclar, asagida gosterilmektedir.

Tablo 4. Esbiitlinlesme Testi Sonuglari

BGVC FGVC

Test Esbiitiinlesme Testi Test Esbiitiinlesme Testi
Kirilmasiz Deger 8.382 Deger 6.029

Olasilik? 0.000 Olasilik? 0.000

Olasilik? 0.995* Olasilik? 0.967*
Kirllmal Deger 11.389 Deger 10.202

Olasilik?! 0.003 Olasilik? 0.001

Olasilik? 0.987* Olasilik? 0.994*

Notlar: Olasilik! normal dagilima (asimtotik) gore tahminleme yapmaktadir. Olasilik? 6z¢cikarim dagilimina
(bootstrapped) bagh olarak tahminleme yapmaktadir. *, 0.10 anlamhilik diizeyinde esbiitiinlesme iliskisini
gostermektedir. Test bireysel sabit ve trend durumunda yapisal kirilmay1 dikkate alan Case=4 varsayimi
altinda tahmin edilmistir. En ¢ok (max.) gecikme sayisi 3 ve dongii sayis1 1.000 olarak alinmistir.

Esbiitiinlesme testi sonuclarina gore, yatay kesit bagimliligin1 dikkate alan olasilik? sonuglari, panel
veri setinde bos hipotez olan “esbiitiinlesme vardir” istatistiki olarak anlamli sekilde kabul
edilmektedir. Bagiml ve bagimsiz degiskenler arasinda uzun dénemde esbiitiinlesik iliskinin varligi
kanitlandiktan sonra gelismekte olan iilkeler veri setinde geriye ve ileriye donik KDZ'nin
belirleyicileri uzun dénemde tahmin edilebilir. Modelde uzun dénem esbiitiinlesme iliskisini
aciklamak icin Pesaran, Shin, Smit (1999) tarafindan gelistirilen panel ARDL analizine dayanan MG
ve PMG (Mean Group-Pooled Mean Group) tahmincileri ile analiz yapilmaktadir. PMG tahmincisi kisa
donemli degiskenlerin, sabit terimin ve hata varyanslarinin panel boyutu arasinda degismesine izin
vererek degiskenlerin uzun dénemli homojenligine ve kisa donemli heterojenligine izin vermektedir.
Uzun dénemde esik deger tahmini gerceklestirilirken tutarli tahminciyi se¢gmek icin Hausman (1978)
testi uygulanmaktadir.
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Tablo 5. Panel ARDL Testi Sonuglari

BKDZ FKDZ
MG PMG Hausman Test MG PMG Hausman Test

TAR -0.001* -0.008* 6.785* 0.007* 0.018* 8.923*
(0.002) (0.001) (0.002) (0.000)

MVA 0.012* 0.078* 5.837* -0.093* -0.115%* 11.738*
(0.010) (0.000) (0.003) (0.000)

FDI 0.013 0.027* 8.392* -0.023* -0.027* 9.393*
(0.009) (0.007) (0.008) (0.004)

PSA 0,021* 0.045* 9.387* -0.011 -0.017 8.992*
(0.009) (0.011) (0.003) (0.002)

NRR -0.002* -0.014* 9.292%* 0.001* 0.004* 6.826*
(0.004) (0.001) (0.002) (0.002)

SAV 0.005 0.033* 7.203* -0.011* -0.018* 7.071*
(0.024) (0.011) (0.002) (0.001)

EXC -0.001* 0.007* 6.392* 0.003 0.007* 8.029*
(0.002) (0.001) (0.021) (0.006)

LAB 0.000* 0.003* 5.393* 0.024* 0.031* 7.027*
(0.000) (0.000) (0.001) (0.000)

Hata Diizeltme Katsayisi

g -0.898* -0.906*

Tanisal Testler

Log-lik. -299.33* -321.61* -376.29* -333.56*

X2sc 0.91* 0.94* 0.96* 0.92%*

X2HE 0.04* 0.07* 0.06* 0.09*

Notlar: Gecikmenin optimal uzunlugunun belirlenmesinde Akaike Bilgi Kriteri (AIC) kullanilmistir. x2SC,
x2HE Breusch-Godfrey serisel korelasyon testi, White heteroscedasticity (farkli yayilim) testi icin ki-kare
istatistigini gostermektedir. *, katsayinin 0.10 anlamlilik diizeyinde istatistiksel olarak anlamli oldugunu
gostermektedir.

Hausman testi sonucunda, gelismekte olan iilkelerde bos hipotez ve hem PMG hem de MG
tahmincisinin tutarlilign kabul edilmektedir, fakat sadece PMG etkin tahmincidir. iki modelde de
bagimli ve bagimsiz degisken arasinda uzun dénemde kararl bir iliski oldugunu negatif ve anlamh
olan hata dlzeltme Kkatsayis1i ortaya koymaktadir. Tablodaki tanisal testlerin sonuglar,
otokorelasyon, degisen varyans problemlerinin olmadigin1 kanitlamaktadir. Calismanin
ekonometrik analiz sonug¢larinin degerlendirilmesinde, iki esitlikte de PMG tahmincisinin sonuclari
yorumlanmaktadir.

Tablo 5’te 6zetlenen analiz sonuglari, gelismekte olan iilkelerin ihracatindaki katma deger payini
pozitif etkileyen degiskenlerin iilkedeki imalat sanayi iiretimden yaratilan katma deger, dogrudan
yabanci yatirimlardaki net girisler, politik istikrar (degiskenlerde %10’luk degisimin BGVC
degiskeninde yarattig1 degisimler sirasiyla %7; %2; %4); negatif etkileyen degiskenlerin ise imal
edilen tiriinlerin agirliklandirilmis tarife oranlar1 ve dogal kaynaklarin kiralanmasi oldugunu
gostermektedir. Ulkenin imalat sanayinde katma deger artislar1 gdsteren MVA degiskenindeki
yukselis, liretim ve ihracat kapasitesini arttiran dogrudan yabanci yatirimlardaki net girisleri
gosteren FDI degiskenindeki artis ve siddet/teror olaylarinin azalarak politik istikrarin saglanmasini
iliskin tahmin sonuclarin1 goésteren PSA degiskenindeki artislarin gelismekte olan {ilkelerin
ihracatindaki katma deger artislarini pozitif ve anlaml sekilde etkiledigi sonucuna ulasilmistir. Diger
tilkelerin ihracatindaki gelismekte olan tilkelerin katma deger payini pozitif etkileyen degiskenlerin
imal edilen triinlerin agirliklandirilmis tarife oranlary, ileri egitim almis isgiicii (degiskenlerde
%10’luk degisimin FGVC degiskende yarattig1 degisimlerin sirasiyla %1; %3); negatif etkileyen
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degiskenlerin ise imalat sanayi katma degeri, dogrudan yabanci yatirimlarda net girisler, politik
istikrar, sabit sermaye tiiketimi oldugu ortaya ¢ikmaktadir.

Analiz bulgularinin literatiirdeki bazi ¢alismalara paralel oldugu goriilmektedir. Faktér donaniminin
KDZ'ye katilimini olumlu yonde etkiledigi sonucuna ulasan Cheng vd. (2015), Allard vd. (2016),
Banerjee ve Zeman (2020), Fernandes vd. (2022) ile benzer sekilde nitelikli isglicli ve dogal kaynak
birikiminin pozitif etki yarattigi bulgusuna ulasilmistir. Nitelikli isglicliniin ileriye doniik KDZ'ye
etkisi daha yiiksek ¢ikmistir. Diger taraftan bulgular, Fernandes vd. (2022) sonuglarinda oldugu gibi
dogal kaynaklarin geriye doniik degil ileriye doniik KDZ'’yi pozitif yonde etkiledigi yoniindedir. Sekiz
gelismekte olan iilkede dogrudan yabanci yatirimlarin ve yurt icindeki sermaye birikiminin
ylikselmesi, Tran vd. (20209, Tinta (2017), Buelens ve Tirpak (2017), Banerjee ve Zeman (2020) ve
Kersan-Skabic (2019) bulgularina paralel olarak geriye doniik KDZ’yi artirmistir. Ayn1 zamanda
politik istikrar ve kurumsallasma Banerjee ve Zeman (2020), Ge vd. (2020), Eegunjobi ve Ngepah
(2022) sonuglar gibi, serbest ticaret anlasmalar1 ve giimriik vergilerinin diisiiriilmesi ise Blanchard
vd. (2016) ve Allard vd. (2016) calismalarina benzer sekilde KDZ’ye katilimi olumlu yodnde
etkilemektedir. Literatiirdeki ¢alismalarin 6nemli bir kisminda (Hummels vd. (2001), Kowalski vd.
(2015), Ignatenko vd. (2019), Dollar vd. (2019), Lopez-Gonzalez (2012), Tintal (2017)) kisi basina
geliri disiik olan ilkelerin KDZ’ye katilminin diisiik oldugu hatta negatif etki yaratabildigi
vurgulanmaktadir. Lopez-Gonzalez (2012)’in arastirmasinda, kisi basina gelir ve geriye doniik KDZ
iliskisinin Ters U, ileriye doniik KDZ iliskisinin ise U seklinde oldugu vurgulanmistir. Bu calismanin
bulgularinda, imalat sanayi katma degerinin geriye doniik KDZ'yi gli¢clii ve pozitif yonde etkiledigi,
ileriye doniik KDZ’yi anlaml ve negatif yonde etkiledigi sonucuna ulasilmistir. Bu durumda, sekiz
gelismekte olan lilkenin temel faktor donanimi ve makro ekonomik altyapi ile geriye dontik katilimda
daha basarili oldugunu, ileriye doniik katilimi gelistirmek icin gerekli olan faktor verimliliginde
yetersizlikler oldugu belirtilebilir.

3. SONUC VE POLITiKA ONERILERI

Bu calismada, 2022 yil itibariyle diinya imalat sanayi ihracatinin %25’ini, G-20 tilkelerinin imalat
sanayi ihracatinin %33’tini gerceklestiren (WTO, 2023) sekiz gelismekte olan iilkenin (Brezilya, Cin,
Hindistan, Endonezya, Meksika, Rusya, Gliney Afrika ve Tirkiye) 2005-2018 yillar1 arasinda geriye
ve ileriye doniik KDZ verileri tizerinden ekonometrik bir analiz gergeklestirilmistir. S6z konusu sekiz
gelismekte olan lilke, diinyanin ve G-20 iilkelerinin sanayi ihracatindaki pay1 ytliksek olan tilkelerdir.
Bu iilkelerin calismanin analizine dahil edilmesinin en 6nemli nedeni homojen 6zelliklere sahip
olmalaridir. Diisiik maliyetli isglicli yaninda nitelikli isglicliniin mevcudiyeti, dogal kaynak kapasitesi,
hizli sanayilesme, yiiksek miktarda dogrudan yabanci sermaye yatirimi ve ileri teknolojiye dayali
liretime uygun ortami olusturabilmeleri bu 6zelliklerden birka¢idir. Bu baglamda, son yillarda
gosterdikleri performans, sekiz lilkeyi diger gelismekte olan tilkelerden ayirabilmektedir.

Calismanin amaci, bu tilkelerde geriye ve ileriye doniik KDZ’ye katilimin belirleyicilerini ve bunlarin
etkilerini arastirmaktir. Bu cercevede, geriye ve ileriye doniik katilimi incelemek amaciyla iki ayri
model kurulmustur. Literatiirde KDZ’nin belirleyicilerini arastiran az sayida ¢alisma mevcuttur. Bu
calismalarin énemli bir kisminda genel olarak KDZ incelenmistir. Geriye ve ileriye doniik KDZ’nin
farkli alanlardaki sekiz adet belirleyici gostergesini kullanarak gergeklestirilen bu analizin literatiire
katki saglayacag diisiiniilmektedir. Analizden elde edilen bulgular belirleyici degiskenler olarak ele
alinan imalat sanayi katma degeri, dogrudan yabanci yatirimlar, tarifeler, politik istikrar, dogal
kaynaklar, sermaye tiiketimi, resmi doviz kuru, ileri egitim almis isgiicti ile hem geriye ve hem de
ileriye dontlik KDZ arasinda uzun dénemli bir esbiitiinlesme iliskisi oldugunu gostermektedir.

S6z konusu sekiz ililkenin imalat sanayi tretimini, dogrudan yabanci yatirimlari, sabit sermaye
tliketimini, ileri egitim almis isgiiciinli, politik istikrar1 artirarak, bunun yaninda doéviz kuru
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degerlenmesinin olumlu etkisinden de yararlanarak geriye doniik KDZ’ye katilimi giliclendirdigi
sonucuna ulasilmistir. Diger taraftan glimriik tarifelerindeki ylikselmeyle dogal kaynak
kullanimindaki artisin geriye doniik KDZ’yi negatif yonde etkiledigi ortaya cikmistir. Geriye doniik
KDZ ile belirleyici degiskenler arasindaki en giiglii iliski sirasiyla sanayi tiretimi, politik istikrar, sabit
sermaye tiiketimi ve dogrudan yabanci yatirimlarda gorilmistiir. Bulgular, sekiz tilkenin geriye
dontik katilimi dogal kaynak ve niteliksiz isglicline dayali fason tiretimden ¢ok stirdiiriilebilir bliyiime
ve istikrarli kurumsal yapi ile gelistirdigini ve ileri imalat seviyesine ulastiklarin1 gostermektedir.
Sekiz tilkenin, diger lilkelerin ihracatindaki katma deger payini gésteren ileriye doniik KDZ’yi olumlu
etkileyen degiskenler tarife oranlari, dogal kaynaklar ve ileri egitim almis isglictiidiir. Beseri
sermayenin olumlu etkisi digerlerine gore daha yiiksektir. Elde edilen bulgular, sekiz iilkenin beseri
sermaye sahipliginde farkhilastigin1 ortaya c¢ikarmaktadir. Ayrica bu tlkelerin serbest ticaret
anlasmalarina taraf olarak diger iilkelere ara mali ihracatinda avantaj sagladigi s6ylenebilir.

Analiz sonuglari, Diinya Bankasi’'nin 2020 raporunda belirtildigi gibi s6z konusu tilkelerin KDZ’deki
dort farkli asamadan birinci ve ikinci asamayr (hammadde temini ve sinirhh imalat islemleri)
tamamlayarak ileri diizeyde imalat islemlerine gecis yaptigina iliskin verileri dogrulamaktadir.
Ayrica sonuglar, bu lilkelerin diger gelismekte olan tlilkelerden ayrisarak iyi egitimli isgtict, teknolojik
gelisme, dogrudan yabanci yatirimlar ve politik istikrar1 gelistirmek kosuluyla Giiney Kore ve
Singapur gibi ileri diizeyde uzmanlasma diizeyine erisebilecegini gostermektedir.

Meksika, Rusya ve Giiney Afrika toplam KDZ’ye katilimi en yiliksek olan, Tiirkiye ise 1995-2018
doneminde en yiiksek artis gosteren iilkelerdir. Bu iilkelerde ticaretin 6lcek ekonomisine doniik
avantajlar1 ve ekonomik biiytime artisini ortaya ¢ikardig: diisiiniilebilir, diger taraftan bu durumun
tilkelerin disa bagimliligini artirmasi ve dis ticaret acig1 yaratmasi kolaylagsmistir. Bu siirecte, bolgesel
ve kiiresel krizlere karsi kirilganlik artmaktadir. Meksika, Hindistan ve Tiirkiye’de, geriye doniik
katilim ileriye doniik katihmdan daha yiiksektir. Bu iilkelerde yabanci girdi kullanarak yapilan
ihracatin ileri teknoloji kullanimina ve katma deger artisina yol agmas1 miimkiindiir. Diger taraftan,
devaliiasyon donemlerinde yabanci girdiye dayali ithalatin devam etmesi nedeniyle cari agik ve
bor¢lanma sorunu ortaya ¢ikabilmektedir. Ulkelerin gerceklestirdigi serbest ticaret anlagmalari, bir
yandan distik maliyetli girdi temin edilebilmesine diger yandan vergi indirimleri sayesinde gelismis
tilkelere ileri teknolojiye dayal iiriin satilabilmesine yol agmaktadir. Analiz bulgulari, dogrudan
yabanci yatirimlarin ileriye doniik katihmi negatif, geriye doniik katiimi ise pozitif ve giiclii bir
sekilde etkiledigini gostermistir. Sonuglara gére dogrudan yabanci yatirimlarinin dis ticaret agigi
yaratma durumu s6z konusu olsa da istihdam, katma deger yaratma, biiyiime, teknolojiyi tanima,
o6grenme, gelistirme gibi bircok olanagi saglama potansiyeli vardir. Sekiz tilkenin KDZ’ye katilimini
artiran en onemli etkenlerden biri dogrudan yabanci yatirimlardir. Serbest ticaretle birlikte
gelismekte olan tilkelerin KDZ'ye katilimi, Birlesmis Milletler Kalkinma Programi’na ait 2030 yili
Siirdiirtilebilir Kalkinma Amaglarinin (SKA) bazi maddelerinin hayata gecirilmesi acisindan da 6nemi
biiytiktiir. KDZ'ye katihm sayesinde, gelismekte olan iilkelerde SKA1 (Yoksulluga son), SKA4
(Nitelikli egitim), SKAS5 (Cinsiyet esitligi), SKA8 (Insana yakisir is ve ekonomik biiyiime), SKA9
(Sanayilesme, yenilikgilik ve altyapi), SKA10 (Esitsizligin azaltilmasi), SKA16 (Baris, adalet ve gliglii
ortakliklar), SKA17 (Amaglar icin ortakliklar) hedeflerinin basariya ulasmasina katki
saglanabilmektedir.
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EXTENDED ABSTRACT

Determinants of the Global Value Chain in Developing Countries

1. Introduction

The global economic structure and technological innovations have led to radical changes in the
production process. According to traditional international trade theories, a product was produced in
a single country and often under a single roof. Today, the division of production into parts and
distribution among countries has led to the formation of a global value chain. After the global value
chain, there may be a debate about where a product is produced. Before a final product is delivered
to the consumer, added value is created in two or more countries, and in this process, export and
import transactions are carried out between countries. The global value chain increases production
and efficiency, especially in developing countries, and enable these countries to participate in
international markets. In this study, an econometric analysis was realized using data from eight
developing countries, which will account for25% of the world’s manufacturing industry exports and
33% of the G-20 countries' manufacturing industry exports in 2022. In this study, the determinants
of the backward and forward global value chains and their effects in these countries were
investigated in the period 2005-2018.

2. Data Set and Method

In this study, an econometric analysis was carried out on the determinants of the backward and
forward global value chains in eight developing countries (Brazil, China, India, Indonesia, Mexico,
Russia, South Africa, and Turkey) between 2005 and 2018. In the model (like the Fernandes, Kee,
Winkler (2020) model), factor intensity, domestic industrialization capacity, trade policy, foreign
direct investments, quality of institutions, connectivity, and macroeconomic factors were included as
independent variables. In estimating the econometric model, cross-section dependence, second
generation panel data stationarity tests, cointegration tests allowing multiple breaks, and dynamic
panel long-term threshold coefficient value tests were applied to the panel data of eight developing
countries. Annual data of eight developing countries was taken from the World Bank's "World
Development Indicators”, "Worldwide Governance Indicators”, "OECD Stat" and "WTO STAT"
databases.

3. Empirical Findings

Findings from the analysis show that there is a long-term cointegration relationship between
manufacturing industry added value, foreign direct investments, tariffs, political stability, natural
resources, capital consumption, the official exchange rate, skilled labor, and the backward and
forward global value chain. It has been concluded that these eight countries have strengthened the
backward global value chain by increasing manufacturing industry production, foreign direct
investments, fixed capital consumption, skilled labor, and political stability, as well as benefiting from
the positive effect of exchange rate appreciation. On the other hand, tariffs increase the use of natural
resources, which negatively affects the backward global value chain. The strongest variables that
positively affect the backward global value chain are industrial production, political stability, fixed
capital consumption, and foreign direct investments, respectively. Variables that positively affect the
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forward global value chain of the eight countries are tariffs, natural resources, and skilled labor. The
positive impact of human capital is higher than that of others.

4. Discussion and Conclusion

The aim of this study is to investigate the determinants of backward and forward global value chain
participation and their impacts in eight developing countries. In this context, two separate models
explaining the determinants of the backward and forward global value chains have been created. It
can be stated that eight developing countries are more successful in backward participation with
their basic factor endowment and macroeconomic infrastructure, but there are inabilities in the
factor productivity required to improve forward participation. The analysis results confirm the data
that eight countries have transitioned to advanced manufacturing processes by completing the first
and second stages (raw material supply and limited manufacturing operations) of four different
stages in the global value chain, as stated in the World Bank's 2020 report. It shows that these
countries have the potential for advanced specialization if they have skilled labor, technological
development, foreign direct investments, and political stability.
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Investigation of Expected Inflation According to Adaptive Expectations
Hypothesis Using Koyck Transformation: A Study on Tiirkiye

Serhat ALPAGUT !

Abstract
Inflation expectations have been researched theoretically and practically for more than a century and continue to be a
favorite research topic for economists even today. The validity of the Rational Expectations Hypothesis has not yet been
proven by empirical research, and many studies show that it is invalid. This situation drew attention again to the validity
of the Adaptive Expectations Hypothesis. In this study, inflation expectations for Tiirkiye in the 2013m6-2023m7 period,
under the assumption of the Adaptive Expectations Hypothesis, were tested first by applying the Nerlove (1958) model and
secondly by applying the Koyck transformation within the framework of the Friedman-Cagan model. As a result of the study,
although evidence was found that the Adaptive Expectations Hypothesis is valid in Tiirkiye according to the Nerlove (1958)
model, it was observed that there was a weak relationship between actual inflation and expected inflation. The second
model was applied to avoid hesitation in accepting the hypothesis. With the Koyck transform model, it has been determined
that individuals in Tiirkiye learn from past inflation values in forming inflation expectations. The speed of this learning is
77%. It was concluded that individuals form their inflation expectations by using 77% of current and past inflation data.
The intended history includes the current period, the first and second lags. In terms of expectations, the effect of the third
lag is zero.
Keywords: Inflation, Expected Inflation, Adaptive Expectations, Koyck Transformation Model.
Jel Codes: E30, E31, E37

Uyarlanabilir Beklentiler Hipotezine Gére Beklenen Enflasyonun Koyck Déniistimii

Kullanmilarak Incelenmesi: Tiirkiye Uzerinde Bir Calisma
Ozet

Enflasyon beklentileri ytizyil askin stiredir teorik ve uygulamali olarak arastirilmakta ve giiniimiizde dahi iktisat¢ilarin
goézde arastirma konusu olmaya devam etmektedir. Rasyonel Beklentiler Hipotezinin giiniimiizde gecerliligi ampirik
arastirmalarla kesin kanitlara ulasmamistir ve gegerli olmadigina dair bir¢ok ¢alisma da bulunmaktadir. Bu durum
dikkatleri tekrar Adaptif Beklentiler Hipotezinin gegerliligine ¢ekmistir. Bu ¢alismada Tiirkiye icin 2013m6-2023m7
ddneminde Adaptif Beklentiler Hipotezi varsayimi altinda enflasyon beklentileri ilk olarak Nerlove (1958) modeli ve ikinci
olarak Friedman-Cagan modeli cercevesinde Koyck déniisiimii uygulanarak test edilmistir. Calisma sonucunda Nerlove
(1958) modeline gére Tiirkiye'de Adaptif Beklentiler Hipotezinin gegerli olduguna dair kanitlar bulunmus olsa da
gerceklesen enflasyon ve beklenen enflasyon arasinda zayif bir iliski oldugu gériilmiistiir. Hipotezin kabulii noktasina
tereddiit olusmamasi icin ikinci model uygulanmigstir. Koyck déniisiimlii model ile Tiirkiye'de bireylerin enflasyon
beklentilerinin olusumunda enflasyonun gecmis degerlerinden G6grenme gerceklestirdikleri tespit edilmistir. Bu
6grenmenin hizit %77’dir. Bireylerin cari ve gecmis enflasyon verilerinin %77’sini kullanarak enflasyon beklentilerini
olusturduklart sonucuna ulasiimistir. Kastedilen ge¢mis, cari dénem ile birinci ve ikinci gecikmeleri kapsamaktadir.
Beklentiler acisindan gecikmeli verinin 3. gecikmesinin etkisi sifirdir.
Anahtar kelimeler: Enflasyon, Beklenen Enflasyon, Uyarlayici Beklentiler, Kocyk Déniistiim Modeli.
Jel Kodu: E30, E31, E37
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1. INTRODUCTION

Since Fisher (1930) introduced inflation expectations into the calculation of real interest rates,
inflation expectations and their relationship with macro variables have been studied, and empirical
evidence has been sought. Nerlove (1958) developed the "partial correction term" with the model in
which Nerlove equalized demand and supply quantities. This term is defined as a coefficient
compensating for the difference between expected and actual inflation and expressing a learning rate
value. The works of Fisher and Nerlove are fundamental approaches that changed the static
expectations of the classical economic view and laid the foundations for extrapolative expectations.
The best-known version of the extrapolative expectations model is adaptive expectations. In the
Adaptive Expectations Hypothesis (AEH), developed by Cagan (1956) and Friedman (1957), the
prediction of a variable depends on past data and the learning rate of that variable. According to
Friedman, commodity prices adjust faster than wage prices. As a result of asymmetric information
and money illusion, individuals cannot accurately predict changes in current prices and demand
wage increases with a lag. According to Friedman, workers and employers follow real wages. Still,
since fixed-term employment contracts bind workers, it takes time for any increase in inflation to be
reflected in wages. In this situation, wages remain low for a certain period of time, and the labor
supply does not decrease (Bocutoglu, 2013: 184). However, when individuals eliminate the money
illusion and renew their contracts, they will increase inflation expectations. As this situation will be
reflected in wage demands, unemployment will return to natural unemployment (Bocutoglu, 2013:
191). According to this approach, actual inflation and expectations will increase. Thus, a positive
relationship between actual and expected inflation is expected.

As noted above, according to the AEH, individuals use past inflation values when forming inflation
expectations. Another variable that best represents a variable is the lagged values of the variable.
Individuals do not have the information to accurately assess the factors that affect inflation, how
these factors affect inflation, how evolving conditions change the situation, the effects of external
shocks, or the policies of central banks. This situation arises because individuals do not have
complete information (Unsal, 2013: 301). For this reason, economic units use past inflation values
when estimating inflation expectations. Nerlove summarized the situation as follows. "The most
readily available and least costly information about the future value of a variable is its past value"
(Nerlove, 1983: 1255). In adaptive expectations, inflation expectations are based on a sole source of
information. Researchers have criticized it for not considering other macro variables and not valuing
policy changes (Svendsen, 1993: 12). This criticism gave rise to the Rational Expectations Hypothesis
(REH). The study, the foundations of which were laid by Muth (1961), was developed by Lucas and
Prescott (1971) (Sargent, 2008: 194). The basic idea is that, in contrast to adaptive expectations,
economic units make predictions by considering all available information and do not make
systematic errors.

After the articles of Muth (1961), Lucas (1976), and Sargent and Wallace (1975), the AEH lost
popularity. (Evans and Ramey, 2006: 249; Chow, 2011: 5). However, some of the comparative studies
in the international literature state that the AEH remains valid and/or is more appropriate than the
Rational Expectations theory (Turnovsky, 1970; Carlson and Parkin, 1975; Figlewski and Watchel,
1981; Thornton, 1982; Chow, 1989; Beladi et al., 1993; Sabrowski, 2008; Pfajfar and Zakelj, 2014;
Chen, 2016; Yao et al. 2022). In addition, some studies conducted on Tiirkiye also provide evidence
that AEH is valid (Togan, 1987; Basci, 1990; Metin and Muslu, 1995; Metin and Muslu, 1999; Us and
Ozcan, 2005; and Ozcan, 2016). Studies by Greenwood and Shleifer (2014) and Adam et al. (2017)
find that investors' consideration of past stock values successfully predicts today's returns. Studies
by Jurgilas and Lansing (2013) and Ling et al. (2015) show that changes in current house prices are
compatible with price movements in the previous year. These are microeconomic examples of the
validity of Adaptive Expectations between price expectations and their realizations.
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Chow (1989) and Chow (2011) are studies that make comparisons between AEH and REH. The
results of both studies conclude that Adaptive Expectations are valid. The studies highlight the
importance of using a geometric decreasing function when testing the Adaptive Expectations model.
The geometric decreasing function expressed by Chow is the Koyck transformation developed by
Koyck (1954). Koyck model, unlike other studies in the literature, AEH is more suitable. This
suitability stems from the fact that the model is created with the lagged value of the variable based
on the hypothesis. The Koyck model offers a distributed lags model weighted at various levels with
decreasing geometric form. This methodologically different study will contribute to the literature.

2. LITERATURE REVIEW

There are very few studies in the literature that strictly apply the AEH. After the Rational
Expectations revolution started by Muth (1961) and developed by Lucas (1976) and Sargent and
Wallace (1975), Adaptive Expectations lost their popularity (Evans and Ramey, 2006: 249; Chow,
2011:5).

Turnovsky's (1970) study examines US price expectations after the Korean War. The study made
essential inferences from the Norlevo (1958) model, widely used in adaptive expectations. It has
been stated that the model is incomplete if there is a trend in price changes. Suppose the coefficients
in the model created by combining monthly data, averages, and lags are more significant than one. In
that case, the prediction result will probably still increase the predictions above the last period's
prediction to allow for the trend, and a high result will be obtained. Another important and valuable
conclusion from the study is that it assumes that the units that form inflation expectations can expect
a constant price increase due to the high information cost in periods when price increases are low.
This means a small adaptation coefficient for periods when prices are relatively stable.

Carlson and Parkin (1975) examined expected inflation using survey data for the UK in 1961m1-
1973mé. It is stated that inflation increases due to the study applying Rose's (1972) wage-inflation
model on the basis of regressive expectations increase inflation expectations. In addition, it was
concluded that the learning coefficient increased in periods when inflation was high. It is stated that
to reduce the expected inflation rate, the actual inflation rate must be reduced. It is emphasized that
such a decrease can occur through the error-learning process.

Figlewski and Watchel's (1981) study examines US inflation expectations obtained from Livingston
surveys over a 30-year time series with adaptive, regressive, and Rational Expectations models.
Multiple regressions were created in the study using the partial correction model for adaptive
expectations. The Adaptive Expectations model created was based on the work of Nerlove (1958).
The coefficient value (0.297) is positive. As a result of the study, they concluded that Adaptive
Expectations are more appropriate. While the partial correction coefficient was 0.55 on average in
1954-1965, it became 0.51 after 1966. These results show that the learning coefficient does not
change despite the acceleration of inflation. Economic factors are responsible for the observed
change in the forecast error rate, which is expected to persist over time. This result is consistent with
the hypothesis that respondents believe high inflation (and significant forecast errors) are caused
primarily by non-recurring shocks rather than permanent factors and do not reflect this in their
expectations.

Thornton (1982) used the ML (Maximum Likelihood Method) method in the study in which the effect
of money demand on income and interest expectations was examined with Adaptive Expectations
and partial correction coefficient, using monthly data for the 1952-1972 period for the US. As aresult
of the study, it was determined that the unpredictable part of money demand was 0.4, the
unpredictable part of income was 0.7, and the unpredictable part of interest was 0.5. The results
show that the error-learning levels of expectations are high. When the same application was made

700



S. Alpagut
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:3 Doi: 10.24988 /ije.1385780

for rational expectations, the ratios were 0.05, 01, and 0.04, respectively. The author states that
Adaptive Expectations are more appropriate due to their high correction coefficients.

In Chow's (1989) study, AEH and REH are compared in the US. In the study, the equations of
expectations were examined not for inflation but for interest rates (20-year treasury bond interest
as data) and stock prices (S&P 1871-1986 as data). Estimation results indicate that the expectations
are in line with the AEH. Chow used the Koyck transformation by using the lagged values of the
variables when modeling adaptive expectations. Additionally, the author recommended the Koyck
rotation model for future studies examining adaptive expectations.

Beladi et al. (1993) investigated whether inflation expectations are adaptive or rational for Germany
(1921:5-1923:8), Hungary (1921:10-1924:2), and Poland (1922:1-1924:1). The study was analyzed
using the Chow (1989) approach. The study concluded that inflation expectations in Germany are in
line with adaptive expectations; in Hungary, they are in line with rational expectations; and in Poland,
they are not in line with both expectations. It should be noted that money supply was used as the
dependent variable in the model applied for adaptive expectations.

Sabrowski (2008) tested adaptive and Rational Expectations for Germany. The study divided
inflation expectations into categories such as gender, age, education, and employment status. As a
result of the study, it was determined that Adaptive Expectations were more appropriate to the data.
In addition, the partial correction coefficient is positive but very low. It shows that these units create
inflation expectations by learning from the mistakes, but the effect is shallow.

Pfajfar and Zakelj (2014) are experimental economics studies consisting of 216 subjects. Although
inflation expectations were discussed within the framework of the New Keynesian model in the
study, rational and Adaptive Expectations were evaluated together. As a result of the study, itis stated
that it is not appropriate to consider only one model. Although 40% of the expectations are rational,
20% align with adaptive expectations.

Chen (2016) applied the OLS method and Koyck transformation in his study investigating the causes
of inflation in Singapore's 1990-2014 data period. As a result of the study, it was concluded that
Adaptive Expectations for inflation are valid.

Yao et al. (2022) study examine the effects of price changes on the stock market with the GARCH
model using adaptive and rational expectation models. In the study, it was determined that the
Adaptive Expectations model was more appropriate. The study emphasizes that the more mature a
market is, the lower the proportion of investors making expected corrections and the higher the
probability of investors making stable investments. The correction coefficient in Adaptive
Expectations is essential in the volatility of stock returns.

When studies on Tiirkiye are examined, studies are proving the validity of AEH. Togan's (1987) study
examines the effects of money and interest on inflation in Tiirkiye. Friedman's (1956) money demand
function was used in the study. Friedman states that expected inflation is a negative function of
money demand. The study reveals that expected inflation affects money demand negatively and
significantly. This result shows that harmonization expectations in Tiirkiye are valid for 1960-1983.
In Basc1 (1990) study, substantial evidence for the literature was obtained. In the study conducted
for Tiirkiye, the money demand function, which is Friedman's (1956) model, was discussed. This
model estimates the relationship between expected inflation and money demand. The study used
two separate time periods: 1963-1975 and 1976-1988. Imperfect information was used in the first
period, and complete information was used in the second. As a result of the study, it was concluded
that Adaptive Expectations were more compatible for the first period and Rational Expectations for
the second period. Another result is that the formation of incomplete information is more valid than
the formation of complete information. This result provides additional evidence for the validity of
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the Adaptive Expectations model, which assumes that economic agents consider past data values. In
their study, Metin and Muslu (1995) used the Cagan model in their monthly data analysis from 1986-
1995. The study tests the existence of adaptation expectations in Tlrkiye. As a result of the study, it
has been proven that there is a long-term relationship between money balances and inflation. Thus,
it was concluded that AEH is valid in Tiirkiye. Metin and Muslu's (1999) article examined the
existence of adaptive expectations with monthly data for the 1986-1995 period for Tiirkiye using
Cagan's (1956) money demand function.

Additionally, Sergent (1977) tested the validity of Rational Expectations with the money demand
model. As a result of the cointegration test applied in the research, it was concluded that AEH was
valid for Tiirkiye, and REH was not valid. The US and Ozcan (2005) study examined inflation
expectations in Tirkiye. In the study, which approached the subject based on the Philips curve, both
autoregressive and distributed lag regression models were applied with the legs of the output and
inflation variables. As a result of the study, statistical significance in lags is considered evidence of
AEH's existence. Ozcan (2016) study tested the validity of Adaptive and Rational Expectations for
Tiirkiye and Kazakhstan. The theoretical approach applied in the research parallels the studies of
Metin and Muslu (1995) and Metin and Muslu (1999). It was concluded in the study that the Cagan
model is valid for both countries, and the learning rate coefficients are Tiirkiye (0.09) and Kazakhstan
(0.06). These results provide evidence for the validity of AEH for Tirkiye and show that the Tiirkiye
learning rate is higher than in Kazakhstan.

Studies conducted to test the validity of REH on Tiirkiye have different theoretical approaches and
applied different econometric methods. Bilgili's (2001) study tests the validity of the REH using the
12-month inflation expectation survey data announced by the Central Bank of the Republic of
Tiirkiye (CBRT) for Tiirkiye. The monthly data study for 1987-2001 examined the relationship
between output and inflation expectations using the Box-Jenkins method. As a result of the study, it
was concluded that the survey participants did not adequately consider the output level when
estimating inflation expectations. This result indicates that Rational Expectations are not valid for
Turkiye.

REH is based on the assumption that economic agents use the entire set of information when
forecasting inflation. Some studies have examined the structure of expectations through information
formation. The macroeconomic variables that Kara and Kiiciik Tuger (2005) study use as an
information set are interest rate, budget deficit, industrial production, exchange rate, and domestic
debt stock. CBRT inflation expectations survey was used in the study. However, expectations are
created in three different dimensions representing different times. The purpose here is to assume
that there may be changes in the rationality of expectations at different levels. Unbiasedness and
efficiency tests were used in the study. The study concluded that the lagged values of exchange rate
changes are not statistically significant on inflation expectations. In addition, it has been concluded
that the assumption that economic units use the entire information set is invalid, and the imperfect
information assumption is valid. Thus, it was concluded that the REH is not valid for Tiirkiye. Another
study that tests the use of the complete information for Tiirkiye is the article by Yildiz and Glinsoy
(2021). The study applied efficiency and unbiasedness tests for inflation expectations in Tiirkiye in
the 2006-2017 data period. The study concluded that while the efficiency hypothesis is valid for
inflation expectations, the unbiasedness hypothesis is not. Thus, it was concluded that REH is not
valid in Tirkiye.

Some studies testing the validity of REH for Tiirkiye apply unbiasedness, efficiency, orthogonality,
and consistency tests as empirical methods. Soybilen and Yazgan (2017) study tested the existence
of unbiasedness in inflation expectations in Tiirkiye. In the application for the 2006-2012 period,
expected inflation 1, 2, 12, and 24 months ahead inflation expectations were used. As a result of the
study, it was determined that all inflation expectation levels were biased. Thus, it was concluded that
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REH is not valid in Tiirkiye. Abdioglu and Yilmaz's (2013) study tested the validity of the REH by
considering the relationship between inflation, interest, and exchange rate for Tiirkiye.
Unbiasedness, efficiency, orthogonality, and consistency tests were applied to assess the significance
of the 2005-2012 data. It has been concluded that economic units make systematic mistakes. Since
the REH is based on the basic assumption that economic units do not make systematic errors, it has
been concluded that the REH is not valid for Ttrkiye.

Kara and Kii¢iik Tuger (2010) study examined the structure of expectations in Tiirkiye with monthly
data and CBRT survey data for the period 2001-2007. Unbiasedness and efficiency tests were applied
in the study. It has been concluded that REH is not valid in Tiirkiye.

Additionally, the results of the study support the AEH learning model. Oral's (2013) study examines
expected inflation in Turkiye with monthly data for 2004-2011. In the study, analysis was carried out
with a cointegration test and error correction model using expected inflation and actual inflation
variables. As a result of the study, although a long-term relationship was detected between expected
and actual inflation, it was concluded that REH is not valid for Tiirkiye because the unbiasedness
assumption, one of the assumptions of the REH, is not valid.

Kara and Kiigiik Tuger (2005); Kara and Kiigiik Tuger (2010); Abdioglu and Yilmaz (2013); Oral
(2013); Soybilen and Yazgan (2017) and Yildiz and Gilinsoy (2021) papers are studies that applied
same tests for Tlirkiye in different data periods. The results of the studies are that REH is not valid.

When the literature is evaluated in general, the studies on AEH are relatively less than the studies on
REH. The reason for this situation is that REH is more popular. The econometric methods of the
studies in the literature are primarily based on a regression model. It is seen that including lagged
values of inflation data in the model is widely used in the literature, especially to accept or reject the
validity of expectation hypotheses. Although many studies have added lagged values to their models,
it has been determined that the effect of lags on the dependent variable is fixed-weighted due to the
empirical methods used. Due to the decreasing geometric form of the Koyck model used in this study,
the contribution of lags decreases with each lag compared to the first lag. This methodological
difference will likely contribute to the literature.

3. EXPECTED INFLATION ACCORDING TO ADAPTIVE EXPECTATIONS

Expectations are present at every stage of life and fundamentally influence the future behavior of
individuals. Inaccurate predictions can negatively affect the natural flow of life. For example, an
expectation error in the demand for education can reduce the quality of education by creating
inadequate educational spaces for students. An error in predicting traffic density can lead to heavy
congestion due to insufficient roads being built. These examples can be multiplied in social life.
Expectations are also significant in economic life (Harvey, 1994: 203). From a microeconomic point
of view, the failure of firms to predict accurately the decline in future orders may lead to inventory
accumulation and lay-offs in the longer term. Macroeconomically, errors in expectations of aggregate
demand growth can lead to lags in expansionary policies and inflationary pressures as demand
outstrips supply. Inflation expectations have been on the world economic agenda for almost one
hundred years, as they depend on price changes based on the concepts of growth, unemployment,
demand, and supply, which are the essential components of the economy. The first empirical study
of inflation expectations was developed by Fisher (1930).

T[te = it -1 (1)

Equation (1) irf refers to the real and i; nominal interest rates. Fisher assumed that expected inflation
equals the difference between nominal and real interest.
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Keynes suggests that positive economic activity is a behavioral trait arising from individuals'
optimistic outlook, not expectations. In this case, when an economic action is planned, individuals'
expectations are formed according to the desired outcome (Harvey, 1994: 202). For example,
someone who wants to invest may keep their other economic expectations positive depending on
their desire to make a profit. This expectation can be considered irrational when evaluated through
relevant academic studies.

In the study by Nerlove (1958), the partial correction coefficient was calculated in the equation
examining the balance between supply and demand in the short run. The study stated that the
difference between inflation and expected inflation was proportional to this coefficient. This
coefficient was used in Adaptive Expectations by Friedman (1957) and Cagan (1956). Thus, the
equation for expected inflation in Adaptive Expectations is expressed in equation (2).

mf = mi_q + A(Meoq — TE_) (2)

In equation (2), mf is the expected inflation in period t; m{_; is represents the one-lagged value of
expected inflation. In this case, (m;_; — m¢_,) refers to the one-lagged difference between expected
and actual inflation. This term is also called unpredictable inflation (Nerlove, 1958: 232).

The idea behind creating the equation in this way is that Friedman (1957) assumes that there is a
worker error model in explaining adaptive expectations. According to Friedman, the employer
follows relative prices by monitoring price changes. On the other hand, workers form inflation
expectations according to the purchasing power of money. Thus, while the employer notices the
situation immediately when the general price level is high and adjusts prices using relative prices, the
worker notices the situation later. As a result, inflation expectations rise later. As a result of this
worker error, actual inflation increases first, and expected inflation follows later (Bocutoglu, 2013:
184).

Moreover, in the case of inflation expectations, economic units form their expectations by considering
only past inflation data. Another critical aspect of the theory of Adaptive Expectations is the
assumption of asymmetric information. According to this concept, it is difficult for workers to access
information that would allow them to make accurate inflation forecasts. As a result, unpredictable
inflation occurs. In other words, although workers form an expectation by looking at past inflation
data, errors occur due to asymmetric information. Although these errors are subject to correction in
each forecast period, since they make systematic errors, there is an error equal to the correction
margin. For this reason, Cagan (1956) and Friedman (1957) used the A coefficient, which completes
the model in equation (2).

nf = me + (1 —A)mf_, (3)

it is possible to write the Nerlove (1958) model shown in equation (2) as equation (3) as another
representation of adaptive expectations. The equation is also known as the Friedman model.
Expressed as expected inflation is the weighted average of (1 — 4 ) ratios, the actual value in period
t, and the expected inflation rate in the previous period. In the case of A = 0, the lagged value of (7 —
n{_, = 7, ) expected inflation is equal to actual inflation. If A =1, (nf = w, + mf_;) expected
inflation is equal to actual inflation. Thus, A = 0 indicates autonomous expectations and 4 = 1 static
expectations (Mlambo, 2012: 6). The validity of Adaptive Expectations is valid if the partial correction
term (0< A< 1) takes a value between 0 and 1.

Cagan (1956) and Friedman (1957) developed the equation specified in equation (4) with the idea
that economic units adjust their expectations in the light of their past and learn from their own
mistakes.
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M —Miq = Mg — Mg (4)
The equivalence, expressed as Koyck's transformation, is based on equation (4). Koyck substituted
the Yt =fo + B1Xt +ut equation, which is a simple regression equation, into equation (4), took the lag of
1 for all variables in the resulting equation, and then multiplied the variables in the resulting equation
by the expression (1-A). The final Koyck transformation equation obtained is shown in equation (5).
Equation (5) is not a pure Koyck transformation, but a version adjusted for expected inflation
(Gujarati and Porter, 2012: 630).

i = Mo+ A e+ (1 =)m_g + e — (T —Dpey (5)

4. KYOCK TRANSFORMATION BASED ON A PARTIAL CORRECTION MODEL

The term partial correction term (A1) was first used by Nerlove (1958). As we have seen, based on the
theory of adaptive expectations, the prediction of inflation expectations can only be made using the
lagged values of inflation.

ﬂf = (Bo+ P1Te—1+ Boltp—p + Polli—z + . +PnTlen + Ut) (6)

In equation (6), it is stated that the expected inflation according to Adaptive Expectations is estimated
according to the lags of inflation. This distributed lag model is infinite. Although individuals' inflation
expectations are expressed in n, they are uncertain. Although the length of the data sets a limit in an
empirical study, it is essential to determine the number of lags because the length of the lag cannot
be as long as the size of the data. Furthermore, increasing the number of lags reduces the degrees of
freedom and causes multicollinearity problems in such distributed lag models. In addition, the
estimates made with the OLS are biased (Waud, 1968: 216).

This is the situation where the lags have a decreasing effect, as shown in equation (7). Closer lags are
more effective than further lags. This geometric relationship is known as the Koyck transformation.

nf = a+PBom+ Podmy + PoA’T_ g o BuA T + (7)

Equation (7) expresses the structure of a model with distributed lags, in which the effects of lags are
gradually reduced, as suggested by Kyock. A" expressions have been added to this equation, adjusted
for expected inflation. As the number of lags increases, the exponential power of the A term increases.
This indicates that the effect of the term on the dependent variable is decreasing. As mentioned
earlier, adding lagged values as independent variables to an infinite number of models leads to the
problem of multicollinearity. Koyck suggested dropping equation (6) for one period as a first step
(Gujarati and Porter, 2012: 632).

M= a+Bo ey + BoAle_y + BoA’Te_z oo fpA ey + 1y (8)
Koyck (1954) suggested multiplying the equation by the A term as the second step.

iy = Aa+ Bo Ay + BoAPTe_p + BoA Tz o Bp AT + 1y 9)
The third step is subtracting equation (8) from equation (9).

Anf — Anf_y = a (1= 2A) + Borme + (M — Ae—q) (10)

If equation (10) is taken as (y; — Aps—;) = v; and rearranged, equation (11) is obtained. Its
adaptation to Adaptive Expectations is given in equation (11).
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g = APy + APy + (1 — D)mf_, + v, (11)

This process is known as the Koyck transformation. The transformation process is adapted to
expected inflation according to the AEH. The Koyck transformation involves creating a series with
distributed lag sequential dependence by solving the multilinear link problem. In addition to the
Koyck transformation, the average lag is calculated as A (1 — 1) when the B coefficient is positive.
This number of lags represents the total power of the dependent variable of the variables added to
the model exponentially (Waud, 1968: 205; Gujarati and Porter, 2012: 626).

Since the 32 parameter in the estimation of equation (11) is (1 — A), the estimation result is the (((z
= (1 — A)) and A value. The equation is simplified by dividing equation (11) by the A value. This gives
the Koyck coefficients (Klein, 1955: 524).

Koyck (1954) states that 3 coefficients will have the same sign, and their effects on the dependent
variable will decrease over time. Thus, the effect of the independent variables decreases
geometrically. In a case where A expresses the decreasing effect of lags, 1 — A is the adjustment rate.

B + Lo(1 — )AF, 0<1< 1) (12)

In practice, by determining the appropriate lag length, the value of the exponential parameters is
calculated and added to the model according to equation (12). Once these processes have been
completed, the Koyck conversion process is complete.

5. METHODOLOGY

This section presents the M-estimation method developed by Huber (1973), one of the Robust Least
Squares (R-OLS) estimators.

In equation (12), X represents a given number of observations, and  represents unknown
parameters. Thus, the errors obtained from parameter estimation are subtracted from each
observation value, and their squares are taken to express the total again. This is the OLS estimate.

2
m n

Z xi—ZEijﬁ]- = min!

=1 =1 (13)

The OLS estimator is an estimator that tries to minimize squared errors (to avoid the loss of negative
values) when making a prediction. This situation is illustrated in equation (13). For the results
obtained from the estimator to be effective, there must be no relationship between the independent
variables and the error term (no autocorrelation), the errors must be normally distributed, and there
must be no heteroscedasticity problem (Gujarati, 2016: 167). However, in OLS forecasting, the
heterogeneity of the error variance and the long-tail distribution of the errors have almost
indistinguishable effects and weaken the effectiveness of the estimator. In regression, even an outlier
observation in the data set can cause this effect.

For this reason, some operations are required to remove the distorting effects of outliers on the OLS
estimator (Huber, 1973: 799). There are many methods in statistics where outliers are corrected
according to the normal distribution. Since this study uses a robust regression of the M-regression
type proposed by Huber (1973), this estimator will be mentioned.

Huber type M regression is based on the maximum likelihood (ML) technique. Whereas in OLS
estimation, the square of the errors is minimized, in this method, p(¢), which is a function of the
errors, is minimized. The minimization rules are given in equation (14) (Huber, 1973: 800).
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2
n

m
Zp X; — Z gjf; | = min!

i=1 j=1
1
(@) x| <e, pkx)= Exz ;(b) x| >,
_ 1,
p(x) = ¢|x| — 55 (14)

Equation (14) expresses the function of reconsidering errors with the Huber approach. If the values
of the estimation parameters are smaller than the observation value, procedure (a) is applied; if they
are larger, procedure (b) is applied. The aim is to obtain a value that minimizes the difference between
the error and the observation (4; = x; —Jjc;6;). P=1, e=1 is a particular case and provides
predictions with well-defined asymptotic properties (Huber, 1973: 800). In the M-estimator method,
€*1.5MSM is used. MSM is calculated as shown in equation (15) (Yorulmaz, 2003: 12).

median|e; — median (&;)]

MSM =
0.6745 (15)

The estimation of the parameters of the M regression is carried out according to the following
instructions. This order of operations is expressed in the study of Yorulmaz (2003); I) Constant and
slope coefficients (fn) and error terms are obtained with the least squares estimator. [I) The MSM
value is calculated. III) Corrected errors are obtained using the p(€) function. IV) New constant and
slope coefficients are obtained by re-running the OLS estimator with the corrected lines. V) The old
B coefficients and the new [ coefficients are compared. If the difference is less than 0.001, the
transaction is canceled. If the difference is more significant, the new coefficient values are written
instead of the old ones, and the process is started again by calculating the MSM and error term
(Yorulmaz, 2003: 32; Zaman and Alakus, 2015: 74).

6. EMPIRICAL FINDINGS

In this section, after introducing the data used in the study, the levels of stationarity of the data are
determined. Then, the results of the R-OLS estimator for the Nerlove (1958) model are reported and
evaluated. Then, the results of the R-OLS estimator for the Koyck transformation model are reported
and evaluated.

Table 1: List of variables used in the study.

Variable Explanation Source

Expected Inflation Probability Distribution of Annual Consumer | CBRT- EVDS

(7€) Inflation Expectations Ahead of 12 Months

Actual Inflation () Consumer Price Index (CPI) (annual percentage | CBRT- EVDS
change)

Unexpected inflation [t expresses the difference between actual and | The author

i1 — Mh_q expected inflation's first lags. calculates

Variables were obtained using the Electronic Data System (EVDS) of the CBRT. Monthly data were
used for the study period between June 2013 and August 2023. No selection was made on the data
size. The entire length presented by the data source is covered. Logarithmic transformation was
applied to the data obtained due to the problem of heteroscedasticity. The variables used in the study
are listed in Table 1.
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Table 2: Results of the unit root test

PP

Level First Difference

Constant Constant and trend | Constant Constant and trend
(1¢) -1.7939 -7.4212%%* -22.9535%** -11.9016***
() -0.4487 -2.0778 -6.7107%** --6.757 2***
i1 — Tg_4 -0.7696 -2.4888 -11.0397*** -11.0545%**

ADF

Constant Constant and trend | Constant Constant and trend
(12) -1.3761 4,493 3%** -19.3700*** -19.2887***
(m) -0.4307 -2.4113 -7.2398%** -7.2704%%*
(i1 — mF_4) -0.4312 0.3440 -5.6891%** -5.6926%**

Note: The symbol *** indicates a 1% significance level.

In Table 2, Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests were applied for
the variables. As a result of the tests examined with both constant and constant trends, it was
determined that the expected inflation (7e) variable was stationary at the I (0) level, while the actual
inflation (1) and the unpredictable inflation (m,_; — m{_,) variable were stationary at the I(I) level.

Table 3: Results of the unit root test with structural break

ZA
Constant Constant and | Constant Constant and
trend trend

(1¢) t stat -3.40 -5.88*** -20.19*** -20.171%%*

Bre. Date | 2014m8 2015mé6 2014m4 2014m4
(m) t stat -0.43 -3.43 -8.07*** -5.05%**

Bre. Date | 2022m7 2021m10 2021m12 2021m11
(i1 — m_4) t stat -2.08 -4.52 -7.08%*** -7.05%**

Bre. Date | 2015m2 2018m10 2022m09 2018m10

Note: The symbols ** and *** indicate 5% and 1% significance levels, respectively.

Structural breaks in the data were examined with the Zivot Andrews Unit Root Test with Structural
Break (ZA) test. Table 3 shows the ZA results. There is a structural break in each variable, and it is
seen that the breaks occur at different dates. As a result of the structural break test, no change was
observed in the stationarity levels of the variables. In the estimators to be applied in the continuation
of the study, the differences of the non-stationary variables will be taken, and the application will be
carried out.

Initially, the OLS estimator was preferred for the research method. However, as a deviation from the
basic assumptions was found to affect the effectiveness of the OLS estimator, we continued to work
with the Robust estimator.

Table 4: Regression result for partial correction model

Variables Coefficient St. Dev. t stat. Prob.
Tf_q 0.900 0.036 24.45 0.000
AA(mi_q — T5_q) 0.007 0.001 448 0.000
Constant 0.351 0.134 2.61 0.000
R2 D.R2 Rw? D.Rw? Rn Sq. Scale Jarque-Bera
0.69 0.69 0.86 0.86 614 0.08 0.43

(0.00) (0.80)
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Note: Robust OLS (R-OLS) estimator has been applied. The application was the robust estimator M- Estimator, covariance
type Huber Type I, maximum iteration 500.

Nerlove states that the validity condition of the model is that the partial recovery coefficient must be
positive and between 0 and 1 (0 < A < 1) (Nerlove, 1958: 231). If the sign of the coefficient is wrong
or statistically insignificant, it means that the Adaptive Expectations are invalid (Waud, 1968: 216).
Since the coefficient is between 0.007 and the expected value, it can be said that Adaptive
Expectations are valid. The value of 1 can also be considered as a learning coefficient. A value that is
close to 1 indicates the extent to which the mistakes made in inflation expectations have been learned
in the period under consideration (Shepherd, 2012: 4). The fact that the value is 0.007 means that
0.007% of the mistakes made by individuals in forming their inflation expectations during the period
under study are corrected depending on the actual inflation. Although Adaptive Expectations are
valid, the learning correction rate is very low. As a result of the regression, the lagged values of
expected inflation positively impact the current value of expected inflation.

Although it is valid that it fulfills the necessary conditions for the AEH, the fact that the partial
correction coefficient is very low requires caution in accepting the hypothesis. For this reason and
following the advice of the studies of Chow (1989) and Chow (2011), we wanted to re-analyze the
Friedman model by subjecting it to the Koyck transformation. The results are presented in Table 5.

Table 5: Result of the regression of the expected inflation model with the Koyck transformation

Variables Coefficient St. Dew. t stat. Prob.
AB, 0.345 0.016 21.53 0.000
ALy, 0.065 0.009 7.25 0.000
A -Drf_ 0.903 0.004 20.52 0.000
R2 D.R2 Rw? D.Rw? Rn Sq. Scale Jarque-Bera
0.71 0.70 0.83 0.86 421.36 0.10 0.45

(0.00) (0.79)

Note: Robust OLS (R-OLS) estimator has been applied. The application was the robust estimator M- Estimator, covariance
type Huber Type I, maximum iteration 500.

Table 5 shows that both the constant and the slope parameters are positive and significant. Increases
in inflation and unanticipated inflation increase expected inflation. However, the results of the
estimators are not used directly, and the final equation obtained by adding exponential variables to
the model is evaluated.

m¢ = 0.345 + 0.065A47, + 0.097mf_, + v, (16)

The results of the estimator coefficients applied according to the tf = Af, + ABim + (1 — V)mi_, +
v; Koyck transformation were recalculated by dividing by the partial correction coefficient (0.097).
Equation (17) was then obtained.

i = 3.56 + 0.674m, + (17)

Table 6: (3 coefficients according to different exponential levels

Bie = Bo(1 — DA* or By, = BoA*

B LoA¥ Coefficient Value
Bo (0,903) (0.097) 0,09

B1 (0,903) (0.097)2 0,01

B2 (0,903) (0.097)3 0,00

B3 (0,903) (0.097)* 0,00
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In the Koyck approach, the S} coefficient must be calculated in geometric form to obtain the final
model. According to the 8,4 values calculated in Table 6, although there was an effect of 0.09 in the
first lag, the effect decreased to 0.01 in the second lag. The effect of the third lag is zero. The effect is
expected to decrease to zero gradually for functions with geometric shapes. This is because the most
significant effect occurs at the nearest lag. Accordingly, when two lags are added to the model, the
Koyck transformation is complete. The final model is shown in equation (18).

n¢ = 3.56 + 0.67m + 0.09m,_, + 0.01m,_, + p (18)

When evaluating the equation, it can be accepted that the AEH is valid because the partial correction
coefficient is positive and takes values between 0 and 1.

When comparing the Nerlove and Koyck models, we consider the Koyck model more appropriate
because the partial coefficient term obtained from the Nerlove model is relatively low, and the Koyck
model is reasonable.

In evaluating the results, individuals learn from past inflation values while creating inflation
expectations. This learning occurs in 3 periods: 2 lag periods and one current period. When
individuals consider past inflation values as learning, they do not consider them three or more
periods back. The learning rates are also 0.67 for the current period, 0.09 for the previous period, and
0.01 for the two previous periods. There is a total learning coefficient of 0.77. 77% of individuals'
inflation expectations are determined by current and previous periods' inflation data.

7. CONCLUSION

The first motivation for this study is the abundance of studies suggesting that the REH is not valid for
Turkiye (Bilgili, 2001; Kara and Kii¢iik Tuger, 2005; Kara and Kii¢lik Tuger, 2010; Abdioglu and
Yilmaz, 2013; Oral, 2013; Soybilen and Yazgan, 2017 and Yildiz and Giinsoy, 2021). The second
motivation is that there is evidence for the valid of the AEH in recent international studies
(Turnovsky, 1970; Carlson and Parkin, 1975; Figlewski and Watchel, 1981; Thornton, 1982; Chow,
1989; Beladi et al. 1993; Sabrowski, 2008; Pfajfar and Zakelj, 2014; Chen, 2016; Yao et al. 2022).

In the study, predictions were first made with the partial correction model of Nerlove (1958), which
laid the first foundations of expectations research. As a result of this model, since the sign of the
partial correction coefficient is positive and its value is between 0 and 1, there is no problem
accepting the adaptive expectations. Still, the value being close to 0 has necessitated a cautious
approach to accepting the hypothesis. Subsequently, when the equation known as the Friedman-
Cagan model was re-estimated with the Koyck transformation in the direction suggested by the
studies of Chow (1989) and Chow (2011), evidence was obtained for the more vital acceptance of the
AEH.

When the final results were evaluated, it was concluded that economic units in Tiirkiye consider past
inflation values when forming their expectations. It was found that economic units learn from past
inflation values in their inflation expectations. Findings obtained from the Koyck Transformational
model: The effect of current period inflation on expected inflation is 67%, the effect of the first lag of
inflation is 9%, and the effect of the second lag is 1%. The effect of the 3rd lag of inflation on expected
inflation is 0. Thus, the total effect of inflation on expected inflation is 77%.

Studies show that they use the inflation variable with a lag in their regression equations. However,
this usage is primarily a form of constructed regression with fixed weights. The Koyck
Transformation model used in this study defines a separate weighting measure for each lag used.
Thus, the effect decreases from the first lag, and the effect is reset at a certain lag. The contribution
of this study to the literature stems from its empirical approach.
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According to AEH, inflation expectations of economic units are determined according to the past and
current values of inflation data. If inflation expectations have been on a decreasing trend so far, the
future value of inflation expectations will continue to decrease in line with past data. This is the
harmony that comes from the nature of AEH. If the central bank manages to reduce inflation for a
long time, inflation expectations will also enter a decreasing trend.

According to AEH, the only data that individuals evaluate is inflation itself. The reason for this is not
the lack of interest of economic units. The main reason is that although economic units are aware of
policy changes, they cannot create the necessary reaction for a certain period due to the illusion of
money. This situation represents a temporal lag. This means that in an economy where AEH is valid,
a short-term monetary policy will have little or no effect. Thus, short-term expansionary monetary
policies will not affect inflation.

Another dimension of the money illusion is the labor market. According to Friedman, inflation
increases and real wages decrease due to expansionary monetary policy. Employees realize the
situation and reduce the labor supply, thus increasing unemployment. This indicates that
unemployment increases with increasing inflation. However, due to the rigidity of employment
contracts, unemployment will not decrease during the contract period. Inflation will increase during
the contract period, and unemployment will remain unchanged for a while. In Tiirkiye, employment
contracts and wage update activities vary between 6 and 12 months. As a policy recommendation,
expansionary policies to be implemented during these periods will not affect the labor market.
However, attention should be paid to the timing of such an application. AEH is an approach that
allows such short-term shock applications.
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OZGUN ARASTIRMA

Pasifik Puma Ulkelerinde Demokrasinin Cevresel Bozulma Uzerindeki EtKisi:
Gelir Diizeyinin Rolii

Neslihan URSAVAS!?

Ozet

Bu ¢alismanin amacti Pasifik Puma lilkelerinde (Sili, Kolombiya, Meksika ve Peru) demokrasinin ¢evresel bozulma tizerindeki
etkisini gelirin moderatdrliigiinde test etmektir. Bu amagla 1990-2018 dénemine ait veriler kullanilarak Westerlund (2007)
es biitiinlesme analizi ve Ortak Iliskili Etkiler Tahmincisi (CCE) uygulanmistir. Demokrasi ve cevresel bozulma arasindaki
iliskiyi agiklayan yaklasimlar goz éniinde bulunduruldugunda demokrasinin cevre iizerindeki etkisi farklilasmaktadir. Bu
farklilasmanin 6nemli bir nedeni demokrasi- ¢evre iliskisini aciklamada gelirin diizenleyici roliiniin goz ardi edilmesi olabilir.
Bu baglamda ¢alismada ¢arpimsal etkilesim modeli kullanilarak gelir ve demokrasi diizeyindeki degisikliklerin ¢evresel
bozulmay1 nasil etkiledigi incelenmistir. Calismada ¢evresel bozulma gostergesi olarak ekolojik ayak izi (EF) endeksi
kullanilmigtir. Elde edilen bulgulara gére uzun dénemde degiskenler arasinda es biitiinlesme iliskisi bulunmaktadir.
Calismanin diger bulgularina gére demokrasi ve gelir diizeyindeki artis ekolojik ayak izini artirmaktadir. Bununla birlikte
demokrasinin ekolojik ayak izi zerindeki etkisinde gelirin rolti 6nemli olmaktadir. Gelir diizeyi arttikca demokrasideki artis
ekolojik ayak izini azaltmaktadir. Dolayisiyla demokrasinin ekolojik ayak izi lizerindeki etkisi gelir diizeyi ile
kosullandirilmaktadir.
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1.GIRIS

Iklim degisikligi ve kiiresel 1ssnmanin yasam kalitesi tizerindeki olumsuz etkileri son yillarda énemli
bir artis gostermektedir. Bu olumsuz etkilerin temel nedenlerinden biri ise artan ekonomik
faaliyetler ve buna bagh olarak ortaya ¢ikan ¢evresel bozulmadir. Son yillarda ¢evresel bozulmanin
bir gostergesi olarak kullanilan ekolojik ayak izi kavrami siirdirtlebilir ¢evre ve biiyliimenin
saglanmasi i¢in 6nemli bir kavramdir. Dolayisiyla ekolojik ayak izi kavraminmi detayl olarak
tanimlamak gereklidir. Ekolojik ayak izi bir bireyin, niifusun veya faaliyetin tiikettigi tiim kaynaklari
tiretmek ve absorbe etmek icin biyolojik olarak ne kadar verimli toprak ve su alanina ihtiyac
duydugunu 6lgmektedir (Rudolph ve Figge, 2017:347). Baska bir ifadeyle, kiiresel hektar alan olarak
Olciilen ekolojik ayak izi, tlim ihtiyaglarin karsilanmasi i¢in gerekli olan biyolojik alan1 6l¢cmektedir.
Bu tanimdan hareketle biyo-kapasite kavrami ise bireylerin tiiketim faaliyetleri icin gerekli olan
biyolojik olarak verimli mevcut toprak ve deniz alanlarinin miktarinin él¢iisiidiir (Apaydin, 2020:27).
Dolayisiyla siirdiiriilebilir bir ¢cevre olusturmak igin ekolojik ayak izi ile biyo-kapasite arasinda bir
denge saglanmasi gerekmektedir (Apaydin, 2020:27; Olug, 2023:273).

Ekolojik ayak izi kavramini karbon ayak izi ve karbonsuz ayak izi olmak iizere iki grupta incelemek
miimkiindiir. Karbon ayak izi, bir lirtinlin liretim, tasima, tiiketim ve bertaraf edilme asamalarinda
ortaya ¢ikan CO2 emisyonunun o6l¢iimiinii ifade etmektedir. Diger bir ifadeyle bireylerin tiiketim
faaliyetleri sonucu ortaya ¢ikan tiim CO2z emisyonlarini icermektedir. Karbon ayak izi i¢in belirli bir
bolgede liretilen her ton karbon i¢in gerekli olan orman arazisi miktar1 hesaplanmakta ve hesaplanan
miktardaki orman alani o bélgenin karbon ayak izini olusturmaktadir (Ozsoy, 2015:201). Karbonsuz
ayak izi ise bir iirliniin yasam dongtstinde ortaya ¢ikan ve atmosferde depo edilemeyen etkilerdir.
Buna gore karbonsuz ayak izi, ekolojik ayak izinden karbon ayak izinin ¢ikarilmasi ile elde
edilmektedir. Karbonsuz ayak izinin bilesenleri ise tarim arazisi ayak izi, orman ayak izi, yapilasma
ayak izi, otlak ayak izi ve balik¢ilik ayak izi olarak tanimlanmaktadir (Olug, 2023:275). Ekolojik ayak
izi tim alt bilesenleri ile degerlendirildiginde bireylerin yasamlarina devam edebilmeleri i¢in gerekli
olan tim ihtiyaclarinin karsilanmasini saglamak ve gelecek nesiller icin yasanabilir bir ¢evre
birakmak i¢in ekolojik ayak izinin sinirlandirilmasi gerekmektedir (Olug, 2023b:77).

Cevre-ekonomi iliskisini analiz eden bir¢ok calisma ekonomik faktorler lizerine odaklansa da
cevresel bozulma ile ekonomik faaliyetler arasindaki iliskinin bir tilkede ¢evresel politika olusturma
stirecinde etkili olan politik kurumlardan izole diisiiniilemeyecegi kabul edilmektedir. Dolayisiyla
cevresel Kkaliteyi etkileyen ekonomik faktorler (gelir diizeyi, kiiresellesme, dogrudan yabanci
yatirimlar vb.) ile birlikte demokrasi gibi politik faktorler de 6nemlidir. Literatiirde demokrasinin
cevresel kaliteyi nasil etkiledigi konusunda farkh yaklasimlar bulunmaktadir. Bunlardan birincisi
demokrasinin c¢evresel kaliteyi artirdigini iddia etmektedir. Demokrasinin c¢evresel Kkaliteyi
artirmasinda etkili olan unsurlar Tablo 1’de agiklanmaktadir.

Tablo 1: Demokrasinin ¢evresel kaliteyi artirmasinda etkili olan unsurlar

i-Hesap verilebilirlik

ii-Sivil toplum kuruluslarinin varligi ve etkin ¢alismasi

iii-Toplumun ¢evresel sorunlarla ilgili bilgilere tam ve eksiksiz ulasabilmesi

iv-Bilgiye ulasimin bir sonucu olarak toplumun cevresel sorunlarla ilgili bilinglenmesi
v-Demokratik iilkelerin ¢evresel sorunlarla ilgili bilgi paylasimi ve etkilesimi,

vi-Cevresel sorunlarla ilgili uluslararasi anlasmalarin gelistirilmesi ve uygulanma sorumlulugu

Kaynak: Winslow, 2005:772. Is democracy good for the environment?. Journal of Environmental Planning and
Management, 48(5), 771-783;Romuald, 2011:3. Democratic institutions and environmental quality: effects
and transmission channels.

Demokrasi kavrami yolsuzlugun diisiik olmasi, kamu kaynaklarinin daha verimli kullanilmas: ve
kontrol edilmesi gibi unsurlarin yam sira sivil toplumun demokratik se¢im siireci tizerindeki
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kontrolii ve secimlerin seffaf bir bicimde yapilmasi gibi unsurlarla da iliskilidir. Ayni zamanda
demokratik devletler, bilgi kalitesini ve sivil toplumun farkindaligini artiran Kitle iletisim
ozgurligliinden yararlanmaktadir. Bu nedenle demokratik hiikiimetlerde medya, secmenlerin cevre
sorunlar1 ve bu baglamdaki hiikiimet politikalar1 hakkinda bilgilenmesini saglamaktadir. Boylece,
demokratik bir tilkede 6zglir ve bagimsiz bir medya, se¢cmenlerin ¢evre sorunlarina ve hiikiimetin
genel olarak cevre sorunlar1 ve daha spesifik olarak ise iklim degisikligi politikalarina iliskin
tercihleri konusundaki farkindaligini artirmaktadir (Obydenkova, 2008:226).

Ikinci yaklasim ise demokrasinin cevresel Kkaliteyi azaltigini savunmaktadir. Bu baglamda
demokrasinin ¢evresel kirlilige katkida bulundugunu iddia eden en 6nemli argiimanlardan biri siyasi
ikilem kavramidir. Bu kavrama gore, demokratik tilkelerde se¢ilmis hiikiimetler, hiikiimetin halka
sagladig1 faydalarin kamuoyu tarafindan degerlendirilmesine dayali olarak belirli bir siklikta halk
tarafindan yeniden secilmektedir. Bu nedenle demokratik iilkelerde hiikiimetler icin se¢menlere
gozle goriilir faydalar saglayan ve dolayisiyla yeniden secilme sansini artiran kisa vadeli
sosyoekonomik programlara yatirim yapmak ile cevre koruma gibi uzun vadeli, ¢ok daha az goriiniir
projelere yatirim yapmak arasinda yasanan ikilem bulunmaktadir (Obydenkova, 2008). Bu anlamda
yeniden secilebilmek i¢in hiikiimetler uzun vadeli politika programlarina bagl olmada demokratik
olmayan tilkelere gore daha zayif olabilmektedir. Cevresel kirliligin azaltilmasina yonelik uygulanan
politikalar uzun vadeli politikalar oldugundan hiikiimetler bu politikalar1 uygulamak istemeyebilir
(Bernauer ve Koubi, 2009:5).

Demokrasi-gevresel bozulma iliskisini agiklamaya yonelik teorik yaklasimlar demokrasinin cevre
tizerindeki etkisinin karmasik oldugunu gostermektedir. Cevresel bozulma ve demokrasi arasindaki
iliskiyi aciklayabilmek icin kullanilan modellerin 6nemli bir eksikligi demokrasi-gcevre iliskisinde
gelirin diizenleyici roliinii yakalayamamasidir. Eger demokrasinin cevresel bozulma tizerindeki
etkisi gelir dliizeyine bagl ise bu etki carpimsal etkilesim modeli kullanilarak a¢iklanabilir. Carpimsal
etkilesim modeli, bir degiskenin iki degisken arasindaki iliski lizerindeki diizenleyici etkisini
yakalamak i¢in kullanilan bir modeldir. Buna gore iki degisken arasindaki iliski (demokrasi- ekolojik
ayak izi) kosullu bir hipotezi akla getiren baska bir degiskene (gelir) bagh olabilir. (Ehigiamusoe,
Lean, Smyth, 2020:3). Literatiirde Lv (2017), Povitkina, Jagers, Sjostedt ve Sundstréom (2015),
Farzanegan ve Markwardt (2018) gibi calismalar demokrasinin gelire bagh etkilesim etkisinin
cevresel bozulma tizerindeki etkisini incelemektedir. Buna gore, gelir diizeyi arttikca demokrasinin
cevresel bozulma lizerindeki etkisi degisebilmektedir. Bu baglamda bu c¢alisma Pasifik Puma
tilkelerinde demokrasinin c¢evresel kirlilik Uzerindeki etkisini gelirin moderatorliiglinde
arastirmaktadir.

Calismada Pasifik Puma iilkelerinin secilmesinin birka¢ sebebi bulunmaktadir. i) Pasifik Puma
tilkeleri, Latin Amerika'nin Pasifik kiyis1 boyunca $ili, Kolombiya, Meksika ve Peru'yu igeren siyasi ve
ekonomik bir gruptur. Pasifik Pumalari terimi pozitif biiytime, istikrarli makro ekonomik temeller ve
kiiresel aciklik gibi ortak egilimleri paylasan dort biiyiik Pasifik Latin Amerika gelismekte olan
tilkelerini ifade etmektedir. Bu lilkeler Latin Amerika bolgesinde yeni bir bliylime ¢aginin isaretlerini
gostermektedir. ii) Pasifik Puma iilkeleri 230 milyon niifusu ve 2.2 trilyon ABD dolari ile birlesik bir
ekonomiye sahiptir. iii)Ylkselen ekonomilerinin yaninda Puma iilkeleri bazi 6énemli reformlar
gerceklestirmistir. Bu tlkelerin birlik icerisinde %92’sini tarifesiz olarak entegre eden bir siire¢
olarak Pasifik Alliance (2012) ve MILA'nin (Mercado Integrado Latinoamericano) olusumu, bu
blogun yiikselisinin arkasindaki ana itici gli¢lerdir. Diger yandan artan dogrudan yabanci yatirimlar
bu tilkelerin kiiresel sisteme daha fazla entegre olacagini gostermektedir (George, 2014:8-9). v)
Kiiresel CO2 emisyonunun %11.4’t Pasifik Puma iilkeleri tarafindan salgilanmaktadir (Diinya
Bankasi, 2023). Dolayisiyla bir yandan bu iilkelerin gelismekte olan tilkeler olmasi, diger yandan
enerji ihtiyacinin petrol ve dogal gaz gibi birincil enerji kaynaklarindan saglaniyor olmasi bu
tilkelerin kiiresel CO2 emisyonundaki payinin gelecekte daha fazla artacagi anlamina gelmektedir.
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Literatiirde demokrasi-gevre kirliligi iliskisini inceleyen ¢alismalara bakildiginda Pasifik Puma
tilkelerinde demokrasinin ¢gevresel bozulma tizerindeki etkisini inceleyen calisma bulunmamaktadir.
Bu baglamda bu calismanin hem Pasifik Puma iilkelerinde demokrasinin cevresel bozulma
uzerindeki etkisini inceleyen ilk calisma olmasi hem de demokrasinin ¢evresel bozulma tizerindeki
etkisini gelirin moderatorliiglinde incelemesi bakimindan literatiire katki sunmasi beklenmektedir.
Calismanin diger boliimleri i) literatiir incelemesi, ii) ekonometrik yontem, iii) sonug ve tartisma
kismindan olusmaktadir.

2. LITERATUR

Cevresel bozulmanin ekonomik faktoérler ile iliskisini agiklayan kapsamli bir literatiir bulunmaktadir.
Bu ¢alismalarin 6nemli bir kismi gevresel kirlilik ile gelir arasindaki iliskiyi Cevresel Kuznets Hipotezi
cercevesinde ele alinmaktadir. Cevresel Kuznets Hipotezi'ne gore kalkinmanin ilk asamalarinda gelir
diizeyi arttikca cevresel Kkirlilik artmaktadir. Belli bir gelir diizeyine ulastiktan sonra gelir
diizeyindeki artis ¢evresel kirliligi azaltmaktadir. Bu baglamda o6zellikle gelismekte olan tilkeler
tizerine yapilan pek ¢ok calisma ekonomik biiylimenin ilk asamalarinda gelirdeki artisin cevresel
bozulmay1 artirdigini, ancak ekonomik kalkinmanin ileriki asamalarinda gelirdeki artisin cevre
kalitesini olumlu olarak etkiledigini gosteren bulgular elde etmektedir (Apergis ve Oztiirk, 2015;
Ansari, 2022; Adebayo, Rjoub, Akadiri, Oladipupo, Sharif ve Adishola, 2022; Agozie, Gyamfi, Bekun,
Oztiirk ve Taha, 2022; Ahmad, Muslija ve Satrovic, 2021; Atici, 2009; Balsalobre-Lorente, Luzon ve
Usman, 2022; Bekun, Gyamfi, Onifade ve Agboola, 2021; Demissew ve Kotosz, 2020; Hanif, Nawaz,
Hussain ve Bhatti, 2022; Hassan, Meo, Karim ve Arshed, 2020; Kong ve Khan, 2019; Mania, 2020;
Shah, Abdulkareem, Khan ve Abbas, 2022; Ummala ve Goyari, 2019; Yao, Zhang ve Zhang, 2019).

Ekonomi- ¢evre iliskisini ele alan ¢alismalarin yani sira ¢evresel bozulmanin sadece ekonomik
dinamiklerle degil ayn1 zamanda kurumsal faktorlerle de aciklanabilecegini ortaya koyan calismalar
bulunmaktadir. Bu ¢alismalarin bir kismi ¢evresel bozulmanin gostergesi olarak CO2 emisyonunu
kullanirken, bazi calismalar ise daha kapsamli bir degisken olan ekolojik ayak izini kullanmaktadir.
Ornegin; Congleton (1992) calismasinda OLS yontemi ile 118 iilkede demokrasi-cevre iliskini test
etmektedir. Elde edilen bulgulara gore demokrasi diizeyinin yliksek oldugu iilkelerde metan ve
klorofloro emisyonu yiiksek olsa da bu iilkelerin ¢evre Kkalitesini artirmaya yonelik politika
olusturma olasiliginin daha yiiksek oldugunu gozlemlemektedir. Barrett ve Graddy (2000) Freedom
House verileri ile GLS metodunu kullanarak daha yiiksek siyasi haklar ve sivil 6zgirliiklere sahip
tilkelerin daha dusiik hava ve su kirliligine neden olma egiliminde oldugunu gozlemlemektedir.
Benzer bicimde Torras ve Boyse (1998) benzer verileri kullanarak OLS yontemi ile demokrasi-cevre
iliskisini test etmektedir. Elde edilen bulgulara gore 6zellikle diisiik gelirli iilkelerde siyasi haklar,
sivil 6zgiirliikler ve okur yazarlik diizeyinin yiiksek olmasi ¢evre kalitesi lizerinde pozitif etkilidir. Li
ve Reuveny (2006) 143 iilke i¢cin 1961-1997 dénemine ait verileri kullanarak demokrasi ve gelirin
CO2 emisyonu uzerindeki etkisini test etmektedir. Elde edilen bulgulara gre demokrasideki artis CO2
emisyonunu artirmaktadir. Diger yandan gelirdeki artis ilk dnce cevresel kirliligi artirsa da daha
sonraki asamalarda gelirdeki artis cevresel bozulmay1 azaltmaktadir.

Adams ve Acheampong (2019) calismasinda 46 Sahra alt1 Afrika iilkesinde 1980-2015 dénemi i¢in
demokrasi ve ekonomik biiylimenin COz emisyonu Uuzerindeki etkisini test etmektedir. GMM
yonteminin kullanildigi bu c¢alismanin sonuclarina goére demokrasi ¢evresel bozulmayi negatif
etkilerken, ekonomik biiylime ¢evresel bozulmay: artirmaktadir. Akalin ve Erdogan (2021), 1990-
2015 donemi icin 26 OECD tlkesini kapsayan calismasinda demokrasi ve kisi basi gelirin uzun
donemde ¢evresel bozulmay1 artirdigi sonucunu elde etmektedir. You, Zhu, Yu ve Peng (2015)
calismasinda 87 iilke icin 1985-2005 dénemine ait verileri kullanarak kantil regresyon yontemi
uygulamaktadir. Elde edilen bulgulara gore demokrasi CO2 emisyonunu azaltirken; gelir CO:2
emisyonunu pozitif etkilemektedir. Charfeddine ve Mrabet (2017), 15 MENA iilkesi i¢cin 1975-2007
donemine ait verileri kullanarak DOLS ve FMOLS metodunu kullanarak demokrasi ve gelirin ekolojik
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ayak izi lizerindeki etkisini arastirmaktadir. Elde edilen sonuglara gore demokrasideki artis ekolojik
ayak izini artirmaktadir. Ayrica gelir ile ekolojik ayak izi arasinda U seklinde bir iliski oldugu
gozlenmektedir.

Kim, Baek ve Heo (2019) 132 yiiksek gelirli ve diisiik gelirli tilkeler icin 2014-2016 yillar1 arasinda
demokrasinin CO2 emisyonu uizerindeki etkisini aragtirmaktadir. Regresyon sonuglarina gore yiiksek
gelirli tilkeler cevreyi demokratik olarak korumak icin ¢esitli 6nlemlere sahip iken; diisiik gelirli
tilkelerde g¢evresel sorunlarin ¢éziimiinde demokrasinin etkisi zayif kalmaktadir. Ahmed, Ahmad,
Rjoub, Kalugina ve Hussein (2022) calismasinda G-7 tilkelerinde demokrasi ve ekonomik biiylimenin
ekolojik ayak izi lizerindeki etkisini CUP-FM teknigi ile test etmektedir. 1985-2017 ddénemini
kapsayan c¢alismanin sonuclarina gore ekonomik bliylime ekolojik ayak izini artirirken; demokrasi
ise ekolojik ayak izini negatif yonde etkilemektedir. Ursavas (2022), 37 OECD iilkeleri izerine yaptig1
calismada cevresel bozulma gostergesi olarak kisi basi sera gazi emisyonunu kullanmaktadir. CCEMG
yontemine gore elde edilen bulgular demokrasi ve Kkisi basi gelirin cevresel kaliteyi negatif
etkiledigini gostermektedir. Olug (2023b) E7 tilkelerinde 1992-2017 yillar1 arasinda gelir ve yapisal
dontistimiin ekolojik ayak izi lizerindeki etkisini test etmektedir. AMG ve CCE-MG tahmincilerinin
kullanildig1 ¢calismada elde edilen bulgulara gore gelirdeki artis ekolojik ayak izini artirirken; yapisal
dontistimler ekolojik ayak izini azaltmaktadir.

Diger calismalardan farkli olarak literatiirdeki bazi ¢alismalar demokrasinin ¢evresel bozulma
lizerindeki etkisini gelirin moderatérliigiinde ele almaktadir. Ornegin; Povitkina ve digerleri (2015)
calismasinda 1972-2006 doneminde 142 ililkede demokrasinin deniz Kkirliligi lizerine etkisini test
etmektedir. GLS metodunun kullanildig1 calismada elde edilen bulgulara gore demokratik tilkelerde
demokrasinin deniz Kkirliligi lzerindeki etkisi negatiftir. Calismanin diger bulgusuna gore
demokrasinin deniz Kirliligi izerindeki etkisi farkli ekonomik kalkinma diizeylerinde degismektedir.
Buna gore Ust orta gelir diizeyine kadar demokrasinin ¢evre lizerindeki etkisi negatifken, list orta
gelir diizeyinden sonraki ekonomik kalkinma diizeylerinde demokrasinin c¢evresel bozulma
tizerindeki etkisi pozitif olmaktadir. Benzer bicimde Lv (2017) demokrasinin CO2z emisyonu
tizerindeki etkisini test ederken etkilesim etkisini kullanmaktadir. 19 yiikselen ekonomide 1997-
2010 y1llan arasinda demokrasinin CO2 emisyonu uzerindeki etkisinin Kantil regresyon metodu ile
incelemektedir. Elde edilen bulgulara gore gelir belli bir diizeye ulastifinda demokrasi CO:2
emisyonunu azaltmaktadir. Farzanegan ve Markwardt (2018) calismasinda 17 MENA iilkesi icin
1980-2005 donemine ait verileri kullanarak bu iilkelerde demokratiklesmenin ekonomik kalkinmay
cevre ile daha uyumlu hale getirecek bir ara¢ olu olmadigini test etmektedir. Elde edilen bulgulara
gore MENA iilkelerinde demokratik kurumlarin kalitesinin artmasi ekonomik biiyimenin c¢evre
tizerindeki negatif etkilerini azaltmaktadir. Acheampong, Opoku ve Dzator (2022) c¢alismasinda 46
Sahra alt1 Afrika iilkesinde demokasideki artisin CO2 emisyonu tizerinde etkili oldugunu
gozlemlemektedir. Bununla birlikte bu itilkelerde demokrasi, gelirin CO2 emisyonu uzerindeki
etkisini zayiflatmaktadir.

Literatiirde demokrasi-gelir ve cevresel bozulma iliskisini arastiran g¢alismalar incelendiginde
demokrasi ve gelirin cevresel bozulma {izerindeki etksinin farklilastig1 gozlemlenmektedir.
Dolayisiyla demokrasinin ¢evresel bozulma tizerindeki etkisini test ederken bu etkiyi degistirebilen
veya kontrol edebilen baska faktorlerin de géz 6niinde bulundurulmasi gerekmektedir. Bu calismada
ise demokrasinin ekolojik ayak izi lizerindeki etkisinde gelirin rolii arastirilmaktadir.

3. EKONOMETRIK YONTEM
3.1 Veri Seti

Bu ¢alismada 1990-2018 déneminde Pasifik Puma iilkeleri icin (Sili, Kolombiya, Meksika ve Peru)
demokrasinin ¢cevresel bozulma tizerindeki etkisinde gelir diizeyi ve demokrasinin etkilesim etkisi
test edilmektedir. Diger bir ifadeyle demokrasinin ekolojik ayak izi iizerindeki etkisinde gelir
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diizeyinin rolii arastirilmaktadir. Bunun icin calismada ¢evresel bozulmanin bir gostergesi olarak kisi
basi ekolojik ayak izi degiskeni kullanilmaktadir. Literatiirde pek ¢ok ¢alisma ¢evresel bozulmanin
gostergesi olarak COz, SOz, sera gazi emisyonu gibi degiskenler kullanmaktadir. Fakat stirdiirtilebilir
cevre kapsaminda ekolojik ayak izi daha kapsamli bir 6l¢iim oldugundan ¢alismada ekolojik ayak izi
tercih edilmistir. Modelde tiim degiskenlerin logaritmik formu kullanilmistir. Calismada kullanilan
diger degiskenler Tablo 2’de gosterilmektedir.

Tablo 2. Analizde kullanilan degiskenlerin tanimlanmasi

DEGISKEN DEGISKENIN KISALTMASI VERI TABANI
Kisi Basina Ekolojik Ayak Izi EF Global Footprint Network
Kisi Basi Gelir GDPPC Diinya Bankasi
Yenilenebilir Enerji Tliketimi RE Diinya Bankasi
Demokrasi DEM Varieties of Democracy
Etkilesim Degiskeni GD GDPPC ve DEM
(Kisi Bas1 Gelir x Demokrasi) degiskenlerinin carpimindan
elde edilmistir

3.2 Ekonometrik Model

Calismada Pasifik Puma iilkelerinde demokrasinin ve etkilesim degiskeninin EF tlizerindeki uzun
donemli etkisi panel veri analizi ile test edilmektedir. Bunun icin ¢arpimsal etkilesim modeli
kullanilmaktadir. Bu model cesitli gelir diizeylerinde demokrasinin ekolojik ayak izi tizerindeki
etkisini belirlemeye olanak saglamaktadir.

LNEF;; = fB; + B1LNGDPPC;; + B,LNRE;; + f3LNDEM;; + B4LNGD;; + €4

(1)

Yukaridaki modelde LNEF kisi basi1 ekolojik ayak izi, LNGDPPC kisi basina gelir, LNRE yenilenebilir
enerji tiikketimi (toplam enerji tiiketimindeki pay1), LNDEM demokrasi endeksi ve LNGD ise etkilesim
degiskenini (GDPPC X DEM) gostermektedir. LNGD (GD=DEM X GDPPC), LNGDPPC ile LNDEM
arasindaki etkilesim terimidir. Eger 33 >0 ve 34 <0 ise demokrasideki artis LNEF’yi artirirken; daha
yliksek gelir diizeylerinin demokrasinin bu olumsuz etkisini azalttig1 veya zayiflattigi anlamina
gelmektedir. Eger 33<0 ve B4>0 ise daha yiliksek demokrasi diizeyinin LNEF’yi azalticl etkisi
oldugunu ve gelirin bu azaltici etkiyi giiclendirdigi anlamina gelmektedir. 3<0 ve 4 <0 ise bu durum
daha yiiksek demokrasinin LNEF’yi azalttigin1 ve gelirin bu etkiyi giiclendirdigini gostermektedir.
Son olarak 33 >0 ve 34>0 ise daha yiiksek demokrasi diizeyinin LNEF’yi artirdigin1 ve daha yiiksek
gelir dlizeyinin bu etkiyi gliclendirdigini gostermektedir. Etkilesim terimindeki katsay1 ($4), gelirin
LNEF tlzerindeki etkisine bagh olarak pozitif veya negatif olabilir. Pozitif bir etki, daha yiiksek
LNGDPPC ve LNDEM diizeyinin LNEF’yi artiracagi anlamina gelirken; etkinin negatif olmasi daha
yliksek LNDEM ve LNGDPPC’nin LNEF’yi azaltacagi anlamina gelmektedir (Ehigiamusoe ve digerleri,
2020:4).

3.3. Bulgular

Panel veri analizlerinde seriler icin birim kok testleri ve es biitiinlesme testleri yatay kesit
bagimliligina duyarhdir. Bu nedenle yatay kesit bagimlihigin géz ardi1 edilmesi sapmali sonuclar
dogurmaktadir. Bunun icin ¢calismada ilk olarak degiskenler arasinda yatay kesit bagimlilig1 olup
olmadig test edilmektedir. Yatay kesit bagimliligini test etmek icin Breusch-Pagan (1980) ve Pesaran
(2004) testleri uygulanmaktadir.
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Breusch-Pagan (1980) testi zaman boyutunun kesit boyutundan biiyiik (T>N) oldugu durumlarda
daha guivenilir sonuclar vermektedir ve asagidaki gibi modellenmektedir.

_ X?N(N-1)
LM =TE Yl —— (2)

Pesaran (2004) testi ise zaman boyutunun kesit boyutundan mutlak olarak biiylik oldugu (T>N)
durumlarda kesitler arasi1 korelasyonun olup olmadigini test etmektedir ve asagidaki gibi
hesaplanmaktadir (Acaravci ve Erdogan, 2018).

1 \ZoN-
N(N—l))z vy y=i+1(TPi2j_1)

Ho: Yatay kesit bagimhilig1 yoktur.

CDiy = ( (3)

Hi: Yatay kesit bagimhilig1 vardir.

Elde edilen sonuglar Tablo 3’te gosterilmektedir. Buna gore “yatay kesit bagimliligi yoktur”
seklindeki Ho hipotezi reddedilmektedir. Dolayisiyla tim serilerde yatay kesit bagimliligi oldugu
gozlenmektedir. Bagka bir ifadeyle modelde yer alan iilkelerdeki bir degiskende meydana gelen sok
diger diger tilkelerdeki ilgili degiskeni etkilemektedir.

Tablo 3: Yatay kesit bagimliligi test sonuclari

LNEF LNGDPPC LNDEM LNRE LNGD
t-istatistik ve olasilik degerleri

Breusch-Pagan LM
27.20047 149.4955 55.18718 41.31017 72.61489
(0.0000)* (0.0000)* (0.0000)* (0.0000)* (0.0000)*
Pesaran scaled LM 6.120049 14.19912 10.19317 19.23006
(0.0000)* | 41.42359 (0.0000)* (0.0000)* (0.0000)*

(0.0000)*

Bias-corrected scaled LM 6.048620 41.35216 14.12769 10.12174 19.15863
(0.0000)* (0.0000)* (0.0000)* (0.0000)* (0.0000)*
Pesaran CD -0.130224 12.21211 7.021796 5.543920 8.295962
(0.0000)* (0.0000)* (0.0000)* (0.0000)* (0.0000)*

Not: *, % 1 anlamlilik diizeyini gostermektedir.

Degiskenler arasinda uzun dénemde es biitiinlesme iliskisi olup olmadigini1 analiz etmeden 6nce
serilerin duraganlig: test edilmektedir. Burada serilerin duraganhginin test edilmesi seriler arasinda
yatay kesit bagimlilig1 olup olmamasina gore degismektedir. Bu calismada seriler arasinda yatay
kesit bagimliligi oldugu i¢in ikinci nesil birim kok testi uygulanmaktadir. Degiskenlerin duraganlhgi
test etmek icin degiskenler arasindaki karsilikli bagimhiligin varligina direncli olan Paseran (2007)
birim kok testi uygulanmaktadir (Pejovic, Karadzi¢, DragaSevic¢ ve Backovi¢, 2021).

Pesaran (2007) tarafindan gelistirilen CADF ve CIPS birim kok testleri ikinci nesil birim kok testi
olup, seriler arasinda yatay kesit bagimhliginin oldugu durumlarda kullanilmaktadir. CADF ve CIPS

birim kok testleri denklem 4 ve denklem 5’te gosterilmektedir.
AYye = Vi +Vi¥iem1 +Vi¥eor + XioValYemy + X1 ValAYiemy + &5 (4)

Y,_, ortalama gecikmeyi ifade ederken; AY,_, ise ortalamalarin birinci farkin1 géstermektedir.
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CIPS = — X1, CADF (5)

Her bir degiskene ait birim kok testi sonuglar1 Tablo 4’te gosterilmektedir. Buna gore, tiim
degiskenler birinci farkinda duragandir.

Tablo 4:Paseran (2007) birim kok testi sonuclari

DEGISKENLER SABITLI SABITLI-TRENDLI
T-ISTATISTIGI | OLASILIK DEGERI | T-ISTATISTIGIi | OLASILIK DEGERI
LNEF -1.139 0.900 -2.185 0.606
ALNEF -4.124 0.000* -4.037 0.000*
LNGDPPC -2.311 0.128 -1.860 0.833
ALNGDPPC -3.104 0.003* -3.692 0.001*
LNDEM -1.290 0.834 -1.248 0.989
ALNDEM -4.954 0.000* -4.960 0.000*
LNRE -1.632 0.604 -1.668 0.916
ALNRE -4.791 0.000* -4.968 0.000*
LNGD -1.596 0.632 -1.405 0.974
ALNGD -4.611 0.000* -4.716 0.000*

Not: *, % 1 anlamlilik dlizeyini gostermektedir.

Birim kok testinden sonra seriler arasinda uzun dénemde es biitiinlesik iliski olup olmadig: test
edilmektedir. Es biitiinlesme, seriler arasinda uzun dénemde denge iliskisi olup olmadigini test eden
ve bu iliskiyi dogrudan tahmin etmeyi saglayan bir yontem olarak tanimlanmaktadir (Pedroni, 2004).

Ho : Es biitiinlesme iligkisi yoktur
Hi: Es biitlinlesme iliskisi vardir

Hata diizeltme modeline dayanan ve panel es biitiinlesme testi olan Westerlund (2007) degiskenler
arasindaki es biitiinlesme iligkisini test etmek amaciyla kullanilmaktadir. Bu test, her birimin kendi
hata diizeltmesi olup olmadigina karar vermesi yontemiyle es biitiinlesme varligini sinamaktadir.
Westerlund (2007) testinin en 6nemli varsayimi serilerin ayni derecede duragan olmalaridir Demir
ve Goriir, 2020; Arvas ve Isaoglu, 2022:566). Westerlund (2007) testi Denklem (6)’da gosterildigi
gibi hesaplanmaktadir.
_1@an Mi+1 «Tij S?
(M) = 21 Bi21 2oy G 75

(6)

Denklem 6'da T zaman boyutu, N paneldeki birim sayisi, M ise degisken sayisidir. Test
istatistiklerinin olusturulmasi icin Westerlund (2007) tarafindan 6nerilen denklem asagidaki gibidir:
Ay = 6jde + a;yi—j + Aixip—1 + Z?io YijAxie—j + Z?il a;jAyic—;j + e (7)
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Denklem 7'de d; = (1,t)’ deterministik bilesenler, §; = (6;;,6,;)" ise parametrelerin iligkili
vektoridiir. Hata diizeltme parametresi olan a; en kiiciik kareler yontemi ile tahmin edilmektedir.
Denklem 7’de a;’'nin tahmini ve g;'nin t oranina dayanan dort test istatistigi gésterilmektedir. Grup
ortalama test istatistikleri olan G, ve G, degerlerinin hesaplanmasinda her bir kesit icin hata
diizeltme modelinin tahmin edilmesi gerekmektedir. Grup ortalama test istatistikleri Denklem 8’de,
panelin bir biitiin olarak hesaplanmasi ise denklem 9°da gosterilmektedir. Denklem 8 ve 9’a gére &; a; 'nin
yar1 parametrik karnel tahmincisi, SE(&;) ise &; 'nin standart hatasin1 gostermektedir (Demir ve
Gortr, 2020:24-25).

_1ynv T4 _1yn &;
Ga' - NZL:l &I_(l) GT - NZL:l SE(&,) (8)
P,=T&P, =—= (9)

SE(&)

Es biitiinlesme testi sonuglar1 Tablo 5’te gosterilmektedir. Elde edilen bulgulara gore seriler uzun
donemde es biitiinlesik iliski gostermektedir.

Tablo 5: Westerlund (2007) es biitlinlesme testi sonuglari

ISTATISTIK DEGER Z DEGERI OLASILIK
Gt -3.865 3.669 0.000*
Ga -7.771 0.593 0.723
Pt -7.635 -3.474 0.000*
Pa -10.235 -1.127 0.130

Not: * %1 anlamlilik diizeyini géstermektedir.

Es biitiinlesme testinden, sonra es biitiinlesme denkleminde yer alan egim katsayilarinin
heterojenligi test edilmektedir (Pesaran ve Yamagata, 2008). Elde edilen sonuclar Tablo 6’da
gosterilmektedir. Buna gore egim parametreleri heterojendir.

Tablo 6: Egim heterojenligi testi sonuclari

DELTA OLASILIK DEGERI
A 6.359 0.000*
Aagj 7.141 0.000*

Calismada degiskenler arasinda uzun dénemli katsayilarin tahmin edilmesi i¢cin hem yatay kesit
bagimliligini hem de egim katsayilarinin heterojen oldugu durumu dikkate alan Pesaran (2006)
tarafindan gelistirilen Ortak iliskili Etkiler Tahmincisi (CCE) kullaniimaktadir. CCE tahmincisi zaman
boyutunun yatay kesit boyutundan biiytik ya da kii¢iik oldugu durumlarda tutarli sonuglar veren ve
yatay kesit birimleri icin ayr1 ayr1 uzun dénem degerlerini hesaplamaktadir (Giizel, 2021:46).

Tablo 7’de CCE tahmin sonuglar gosterilmektedir. Buna gére LNGDPPC ve LNDEM uzun dénemde
LNEF'’yi pozitif olarak etkilemektedir ve bu etki istatistiksel olarak sirasiyla %1 ve %5 diizeyinde
anlamlidir. Diger bir ifadeyle LNGDPPC ve LNDEM diizeyi arttikca LNEF artmaktadir. LNRE ve LNGD

723



ise uzun donemde LNEF’yi negatif olarak etkilemektedir. Bu etki istatistiksel olarak sirasiyla %1 ve

%5 diizeyinde anlamlidir.

N. Ursavas

Izmir Iktisat Dergisi / Izmir Journal of Economics

Yil/Year: 2024 Cilt/Vol:39 Sayi/No:3 Doi: 10.24988/ije.1390814

Tablo 7: CCE test sonuglari

DEGISKEN KATSAYI STANDART HATA OLASILIK DEGERI
LNRE -0.18171 0.0325097 0.000*
LNGDPPC 1.95320 0.70346 0.005*
LNDEM 0.03738 0.08893 0.036**
LNGD -0.07107 0.04781 0.027**

Not:** %5 anlamlilik diizeyini ifade etmektedir.
4.SONUC VE TARTISMA

Bu ¢alisma 1990-2018 doneminde Pasifik Puma iilkeleri icin (Sili, Kolombiya, Meksika ve Peru)
demokrasinin c¢evresel bozulma iizerindeki etkisinde Kkisi basi gelirin roliinii arastirmaktadir.
Calismada carpimsal etkilesim modeli kullanilarak demokrasinin c¢evresel kirlilik tizerindeki
etkisinde gelirin moderator etkisi arastirilmaktadir.

Calismada ilk olarak seriler arasinda yatay kesit bagimliligi test edilmektedir. Seriler arasinda yatay
kesit bagimliligi oldugu i¢in ikinci nesil birim kok testi uygulanmaktadir. Bu durumda CIPS birim kok
test uygulanmakta ve serilerin I(1) dilizeyinde duragan oldugu gozlenmektedir. Degiskenler
arasindaki uzun donem iligkisinin tahmininden 6nce Westerlund (2007) es biitiinlesme testi
uygulanmaktadir. Buna gore serilerin uzun doénemde es bitiinlesik iliski sergiledikleri
gozlenmektedir. Daha sonra es biitlinlesme denkleminde yer alan egim katsayisinin homojenligi test
edilmektedir. Buna gore egim parametrelerinin heterojen oldugu sonucuna ulasilmaktadir. Son
olarak degiskenlerin uzun dénemdeki iliskilerinin yoniinii belirlemek icin Ortak Iliskili Etkiler
Tahmincisi (CCE) kullanilmaktadir.

Calismanin sonuclarina gore Pasifik Puma iilkelerinde demokrasi ¢evresel kirliligi artirmaktadir. Bu
bulgu literatiirde Charfeddine ve Mrabet (2017), Akalin ve Erdogan (2021) gibi ¢alismalarin
sonuglariyla uyumlu iken Povitkina ve digerleri (2015)’in bulgular ile farklilasmaktadir. Povitkina
ve digerleri (2015), 142 tlkede deniz Kkirliligi ve demokrasi arasindaki iligskiyi test etmekte ve
demokrasinin deniz kirliligini negatif etkiledigini gozlemlemektedir. Calismanin bir diger bulgusuna
gore kisi basi gelir arttikca cevresel kirlilik artmaktadir. Buna gore ekonomik gelismenin ilk
asamalarinda ekonomik faaliyetler arttik¢ca daha fazla enerji talebi ortaya ¢ikmakta ve kullanilan fosil
enerji miktari arttikca ¢evre kirliligi artmaktadir. Bu bulgu Chen ve Huang (2013), Wang ve digerleri
(2018), Lau ve digerleri (2014), Akalin ve Erdogan (2021), Olug (2023b) gibi ¢alismalarin sonuglari
ile uyumludur.

Calismanin bir diger bulgusu ise etkilesim terimi ile ilgilidir. Buna gore demokrasi degiskeninin
katsayisi pozitif (83 >0) iken; etkilesim teriminin (GD) katsayisi negatif (4 <0)’tir. Dolayisiyla daha
yliksek demokrasi ve gelir diizeyleri ekolojik ayak izini negatif etkilemektedir. Diger bir iadeyle
demokrasi tek basina ekolojik ayak izini pozitif etkilerken, etkilesim etkisi (GD) ekolojik ayak izi ile
negatif iliskilidir. Bu bulgudan hareketle demokrasinin ekolojik ayak izi lizerindeki etkisinde gelirin
o6nemli bir roliintin oldugunu ifade edebiliriz. Dolayisiyla demokrasinin ¢evre tizerindeki etkisi gelir
diizeyi tarafindan kosullandirilmaktadir. Gelir diizeyi arttikca demokrasinin ¢evresel bozulma
tizerindeki olumsuz etkisi zayiflamaktadir. Bu sonug literatiirdeki benzer ¢alismalarin bulgular ile
karsilastirilabilir. Ornegin; Lv (2017), 19 gelismekte olan iilkede demokrasinin COz emisyonu

724



N. Ursavas
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:3 Doi: 10.24988/ije.1390814

tzerindeki etkisinde gelirin roliinii test etmektedir. Elde edilen bulgularin bazilar1 bu ¢alismanin
bulgulari ile benzerlik gésterirken bazilar1 bu calismanin sonuglari ile farklilasmaktadir. Ornegin Lv
(2017) calismasinda demokrasi ile CO2 emisyonu arasinda iliski olmadigini kanitlayan bulgular elde
ederken; bu calisma demokrasinin Pasifik Puma tlkelerinde ekolojik ayak izini artirdig1 sonucunu
elde etmektedir. Diger yandan Lv (2017) calismasinda etkilesim teriminin ¢evresel Kirliligi
azaltmada etkili oldugunu gézlemlemektedir. Bu ¢alismanin bulgulari literatiirdeki benzer ¢calismalar
ile karsilastirildiginda bulgular arasindaki farkliligin nedenleri kullanilan yontem, zaman boyutu,
tilke 6rneklemi ve cevresel kirlilik gostergelerinin farkli olmasindan kaynaklanabilir.

Demokrasinin c¢evresel kaliteyi artirabilmesi igin bu tlkelerin ekonomik refahi artirmalari
gerekmektedir. Diger bir ifadeyle Pasifik Puma iilkelerinde sadece demokrasinin tesis edilmesi
cevresel bozulmay1 azaltmamaktadir. Gelismekte olan iilkeler olarak Pasifik Puma iilkelerinde
demokratik yapinin etkili bir sekilde c¢alisabilmesi igin ekonomik kalkinmanin saglanmasi
gerekmektedir. Bununla birlikte bu iilkeler zaten ekonomik biiyltime yolunda olduklari i¢in ekonomik
biiylimeyi hizlandirirken ¢evreye daha az zarar verecek biiylime stratejilerinin izlenmesi
gerekmektedir. Diger bir ifadeyle sadece yiiksek ekonomik biliyiimeyi saglamak yerine cevresel
sturdiriilebilirligi saglayacak bir ekonomik biiyiimeye odaklanilmalidir. Bu baglamda hiikiimetlerin,
cevre Kkirliligin azalmasina katkida bulunan yenilenebilir enerji kullanimi ve enerji verimliligi
saglayan teknoloji kullanimini tesvik etmesi gerekmektedir. Bunun i¢cin imalat sektériinde ve
konutlarda birincil enerji kaynagi kullanimindan yenilenebilir enerji kullanimina gecis maliyetlerini
azaltacak ve ekolojik siirdiirtilebilirligi saglayacak stratejiler gelistirebilir. Sivil toplum kuruluslari ya
da bolgesel kuruluslar temiz enerji teknolojileri ve enerji verimliligine iliskin bilgileri kamuoyu ile
paylasarak insanlarin ¢evresel stirdiiriilebilirlik konusunda bilinglenmesi saglanmalidir. Hiikiimetler
medya yoluyla bireylerin tiiketim aliskanliklarini degistirmesinde ve diisiik karbonlu bir yasam
tarzini benimsemesini saglayabilir. Bunun yaninda yiiksek karbon vergileri ve karbon ticareti gibi
cevresel uygulamalarin uygulanmasi kirliligin azaltilmasina katkida bulunabilir.
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EXTENDED ABSTRACT

The Impact of Democracy on Environmental Degradation in Pacific Puma Countries: The Role
of Income Level

1.Introduction

This study aims to test the role of income in explaining the relationship between democracy and
environmental degradation across Pacific Pumas (Chile, Colombia, Mexico, and Peru) over 1990 to
2018 using the Westerlund (2007) cointegration test and the Common Correlated Effect (CCE)
estimator. The impact of democracy on environmental degradation is a controversial issue. There are
two main arguments in the literature. First, some studies argue that democracy affects
environmental degradation negatively through free media, democratic accountability, the existence
of non-governmental organizations, etc. (Desai, 1998; Pande, 2003; Winslow, 2005; Romuald, 2011).

Second, some studies argue that there is a positive relationship between democracy and
environmental degradation. In other words, democracy increases environmental degradation.
Democratic regimes are re-elected with a particular frequency by the population. Therefore,
governments decide whether to invest in short-term socioeconomic programs that increase the
possibility of re-election or long-term programs such as environmental policies (Obydenkovai
2014). This situation is called a political dilemma. Governments may not want to implement long-
term policies, such as environmental policies, due to political dilemmas in democratic countries.

Theoretical approaches to explaining the impact of democracy on environmental degradation show
that the link between democracy and the environment is complex. Therefore, the effect of income is
an important factor in explaining the impact of democracy on the environment. In the literature,
some studies, such as Lv (2017), and Povitkina et al.,, show that income level is an important
determining factor in the impact of democracy on environmental quality. Accordingly, while
democracy reduces environmental quality below a certain income level, the effect of democracy on
environmental quality changes as the income level of countries increases. In this context, this study
investigates the role of income in the impact of democracy on environmental pollution in Pacific
Pumas countries.

2. Data Set and Method

In order to test the role of income in explaining the impact of democracy on environmental
degradation, we use the Westerlund cointegration test and the CCE method. Unlike existing studies
using carbon emissions to measure environmental pollution, we use the ecological footprint index
(EF) to measure environmental degradation. Also, we obtain the interaction effect (GD) variable by
multiplying the democracy (DEM) and income (GDP per capita) variables. The interaction effect
variable explains whether the impact of democracy on environmental degradation varies according
to income level. All variables are used in logarithmic form.

Firstly, we apply it to test the cross-sectional dependence and homogeneity across variables. The
results show that there is both cross-sectional dependence and heterogeneity between variables.
Therefore, we apply the second-generation unit root test developed by Pesaran (2007). The findings
of CIPS unitroot tests reveal that all variables are [(1). Then, we employ the Westerlund cointegration
test to determine whether a long-term relationship exists between the variables. The findings of the
Westerlund test reveal that the variables are cointegrated in the long run. Finally, we use the CCE
estimator method, which considers cross-section dependence and heterogeneity between variables.
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3.Empirical Findings

According to the findings, variables are cointegrated in the long run. Other results of the study show
that an increase in the level of LNDEM and LNGDP increases LNEF, while LNGD decreases democracy.
Lastly, an increase in LNRE decreases LNEF.

4., Discussion and Conclusion

According to the results of the study, democracy increases environmental degradation in Pasfic
Pumas countries. This result is consistent with Charfeddine and Mrabet (2017)’s in the literature.
Another finding of the results reveals that an increase in GDP per capita increases environmental
degradation. Accordingly, as economic activities increase in the early stages of economic
development, more energy demand arises, and an increase in the use of fossil energy increases
environmental degradation. This finding is consistent with Chen and Huang (2013), Wang et al.
(2018).

Another finding of the study is related to the interaction effect. The results show that the impact of
the interaction effect variable on environmental degradation is negative. In other words, income
plays an important role in the effect of democracy on EF. Therefore, the positive impact of democracy
on environmental degradation is conditioned by the level of income. After the income level reaches
a certain value, democracy reduces environmental degradation. Democratic Pacific Pumas countries
must improve their economic welfare in order to enhance environmental quality. In other words,
the implementation of democratic systems in Pacific Pumas countries does not effectively mitigate
environmental degradation. In the Pacific Pumas, which are developing nations, economic
development must be guaranteed for the democratic system to operate effectively.
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RESEARCH ARTICLE

Examining the Factors Affecting the Use of Crypto Assets as Foreign
Payment and Investment Instruments: A Quantitative Study 1!

Gunes YILMAZ 2, Tayfur Siileyman KOC 3

Abstract

The aim of the study is to examine the factors affecting individuals’ intentions to use crypto assets as foreign payment and
investment instruments. A research model based on the UTAUT-2, a widely accepted model that examines individuals’
attitudes toward information technologies, was formed, and the factors affecting two dependent variables, "intention to
use in foreign payments"” and "intention to invest,” were analyzed with PLS-SEM. Path coefficients () demonstrated that
the variables significantly affecting the intention to use in foreign payments were “performance expectancy,” "social
influence,” and "perceived risk," respectively. Moreover, in order of importance, "performance expectancy,” "social
influence,” "awareness,"” and "perceived risk" were determined as the variables significantly affecting the intention to invest.
Along with path coefficients, f? and q? effect sizes were also analyzed to examine the interaction between the variables. In
the context of empirical findings, it was evaluated that the most significant factors in the participants' tendency to use
crypto assets in foreign payments and investment transactions were "performance expectancy” and "social influence”.
Contrary to the widespread approach in the literature, the study has revealed crucial results for the literature and future
studies by addressing the two main financial functions of crypto assets and the factors significantly affecting these
functions.

Keywords: Crypto Asset, Cryptocurrency, UTAUT-2, Fintech

Jel Codes: F39, G10, G29

Yurtdisi Odeme ve Yatirim Araci Olarak Kripto Varliklarin Kullaninuni Etkileyen Faktérlerin

Incelenmesi: Nicel Bir Arastirma
Ozet
Calismanin amaci, bireylerin yurtdisi 6deme ve yatirim aract olarak kripto varliklar1 kullanma niyetlerini etkileyen
faktérleri incelemektir. Bilgi teknolojilerine yénelik bireysel tutumlari irdeleyen ve yaygin bir bicimde kabul gérmiis olan
UTAUT-2'ye dayali bir arastirma modeli olusturularak, "yurt disi 6demelerde kullanim niyeti” ve "yatirimda bulunma
niyeti” olmak tizere iki bagiml degiskeni etkileyen faktérler PLS-SEM ile analiz edilmigtir. Yol katsayilart (), yurt disi

o

ddemelerde kullanim niyetini anlamli diizeyde etkileyen degiskenlerin sirasiyla "performans beklentisi", "sosyal etki” ve
"algilanan risk" oldugunu géstermistir. Ayrica 6nem sirasina gére "performans beklentisi”, "sosyal etki”, "farkindalik” ve
"algilanan risk", yatirimda bulunma niyetini anlamli él¢iide etkileyen degiskenler olarak belirlenmistir. Yol katsayilarinin
yani sira degiskenler arasinda etkilesimi incelemek amaciyla f? ve q? etki biiyiikliikleri de analiz edilmistir. Elde edilen
bulgular baglaminda katilimcilarin yurt dist 6deme ve yatirim islemlerinde kripto varliklarit kullanma egilimlerini etkileyen
en onemli faktorlerin "performans beklentisi" ve "sosyal etki” oldugu yodniinde degerlendirme yapilmistir. Calisma,
literatiirdeki yaygin yaklasimin aksine kripto varliklarin iki temel finansal islevini ve bu islevleri anlamli él¢iide etkileyen
faktérleri ele alarak, literatiir ve gelecek calismalar icin 6nemli sonuglar ortaya koymustur.
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1. INTRODUCTION

Crypto assets, which first emerged in 2009 with Bitcoin, are innovative digital units that rely on
cryptography to conduct transactions and unit issuance. With the introduction of other crypto-assets
following Bitcoin, an ecosystem of crypto-asset exchanges, networks, and service providers emerged.
Crypto assets contradict existing practices and processes regarding their functions and technical
infrastructure. The most prominent feature of crypto assets is that they are built on cryptography
(encryption) and blockchain. In addition, there is no need for approval or supervision of central
institutions for the confirmation of transactions in crypto-asset networks. Transactions between
parties are confirmed and verified by miners involved in crypto-asset networks. For this reason, it is
possible to make transactions such as payments, investments, and savings independently of the
components of the current financial system.

Sharing of credentials is not a requirement to make transactions with crypto assets. Individuals can
use and transact crypto assets with proper wallet software and an internet connection. Due to this,
implementing legal regulations and supervision of official institutions becomes a challenge for crypto
assets. Nevertheless, due to the high volatility in their exchange rates, crypto assets have gained a
prominent place on the world agenda. While the high volatility transforms some crypto assets into
risky investment instruments, others can function as payment and saving tools with exchange rates
pegged to national currencies. Although the crypto assets on the market have technically different
software architectures, they generally have two essential functions: payment and investment
instruments.

The fact that crypto assets have gained popularity with the rise in exchange rates also accelerated
discussions on their opportunities and threats. Individuals' attitudes toward crypto assets and the
factors affecting these attitudes can be taken as an essential component of these discussions. In other
words, it would be helpful to examine why individuals tend to use crypto-assets and which factors
affect their tendency in this direction. Previous studies in the literature on the subject are limited,
and in general, other studies have focused on individual attitudes toward crypto assets from the
viewpoint of general-purpose use without considering the usage areas of the crypto assets. A new
research approach that considers the usage areas of crypto assets in this direction could be beneficial.
In this context, the study aims to examine the factors affecting individuals' attitudes toward using
crypto assets as payment and investment instruments. In line with the purpose of the research, a
research model was created within the framework of UTAUT-2, which found widespread use in the
literature, and the data were analyzed with PLS-SEM based structural equation modeling (SEM).

2. KEY FEATURES OF CRYPTO ASSETS

Crypto asset units operate on their internet networks, or, in other words, crypto asset systems. 4
crypto asset system can be defined as a computer network in which encryption techniques are used
in all kinds of transactions and transactions are recorded in a digital ledger. Crypto asset units are
produced in these networks and used to conduct transactions. (Pernice & Scott, 2021: 2). Crypto
assets are developed independently of the official institutions of the countries and are generally
outside these institutions' supervision and surveillance activities (EBA, 2019: 11). In addition,
difficulties are encountered in terms of crypto assets in the application of current legal regulations.
The uniqueness of crypto assets in terms of their technical characteristics is an essential factor that
makes it difficult for them to comply with current regulations. For this reason, it is necessary to make
new and appropriate regulations that consider the technical features of crypto assets (Bolotaeva et
al,, 2019: 3).

Although issues related to legal regulations threaten the legal security of individuals, crypto assets
have been a phenomenon worldwide and have gained a large scale of popularity. The question of "for
what purposes" individuals or corporations use crypto assets reveals the usage areas of crypto assets.
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The report published by the Organization for Economic Cooperation and Development (OECD)
regarding this issue includes a unique classification of crypto assets. In this classification, crypto
assets are divided into three categories: payment, investment, and utility units (OECD, 2020: 12):

Table 1. A Classification for the Usage Areas of Crypto Assets!

Category Definition

In parallel to national currencies, these crypto assets serve as payment, saving, or

Payment Units ; . .
Y unit of account (pricing) instruments.

Crypto assets that are used for investment purposes. Investment units can also

Investment Units qualify as "securities” if they are defined in national regulations.

Types of crypto assets whose primary function is to provide access to internet-based

Utility Units . . .
y products or services, and which enable their owners to do so.

Source: (OECD, 2020: 12)

The "payment"” and "investment” units in Table 1 correspond to crypto assets' two essential financial
functions. Utility units primarily serve as intermediate units for applications in crypto-asset
networks rather than directly providing financial services. The purpose of utility units is to provide
access to applications on crypto asset networks. Holders of these units can access voting, trading
packages, or reward programs in the relevant applications (Angelo & Salzer, 2020: 2). When the
utility units are excluded from the scope, it can be stated that crypto assets have two primary
functions: to function as payment or investment instruments. Regarding which of these functions is
more suitable for crypto assets, the volatility in exchange rate values stands out as an essential
indicator. The exchange rates of crypto assets such as Bitcoin and Ethereum are related to supply and
demand in market conditions, and high levels of change can be seen in short periods2.

Crypto assets with highly volatile exchange rates pose inconveniences regarding the functions of
money. For any digital or physical element to be accepted as "money" or "means of payment,” it must
carry the functions of money. Throughout its historical development, the main functions of money
have been as a medium of exchange, store of value, and unit of account. (Mishkin, 1992: 22). When
any unit with a highly volatile exchange rate is used as a payment instrument, the parties of the
payment could face foreign exchange losses due to instant exchange rate changes. A similar situation
is valid for the functions of money as a store of value and unit of account. High rate decreases in the
unit's exchange rate may cause a loss of savings. Also, when used as a unit of account, the prices will
need to be updated continuously and instantly due to the fluctuation in the exchange rate. In this
context, it is possible to state that crypto assets such as Bitcoin and Ethereum are in demand for
investment purposes rather than as payment instruments, and they are risky investment
instruments due to the fluctuations in exchange rates.3

Units with more stable exchange rates, which differ from the examples given above, have also
emerged in crypto asset markets. These are traded by pegging the exchange rates of national

1 A similar classification is also included in a report published by the European Banking Authority (EBA) (EBA, 2019: 7).

2 The web platform coinmparketcap.com, which includes market data on crypto assets, demonstrates the crypto assets' high exchange
rate fluctuations (www.coinmarketcap.com).

3 A study conducted by Baur et al. (2017) on the subject and based on market data between 2010 and 2015 showed that Bitcoin differs
highly from national currencies regarding the exchange rate. Within the scope of the study, the data of the Bitcoin network was also
examined, and it was seen that one-third of the Bitcoin amount in circulation was kept constant and was not subject to transmission
transactions. Considering the findings, it was concluded that few users use Bitcoin as a payment instrument (Baur et al,, 2017: 5-15).
On the other hand, survey-based research by ING Bank in 15 countries, including Tiirkiye, found that only 35% of participants think
that Bitcoin will be a payment instrument for spending online in the future (ING, 2018: 12).
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currencies or other financial instruments, and they offer exchange rates equivalent to their pegging
national currency or other instruments. (Berensten & Schar, 2019: 65-66). It can be stated that
crypto assets pegged to investment instruments such as gold and stocks are traded for investment
purposes, such as Bitcoin and Ethereum. In other words, these crypto assets provide functions in
parallel with the investment instrument they are linked to and are used by individuals for investment
purposes. On the other hand, crypto assets pegged to the exchange rates of national currencies (also
called stablecoins) procure an appropriate use in terms of the functions of money. They are thus
compatible to serve as means of payment, store of value, or unit of account. Crypto assets, which offer
exchange value equivalent to national currencies, mainly USD, can also be considered "crypto asset-
based derivatives" of national currencies.

It is also worth mentioning the advantages that have become evident in terms of transaction time
and fee while using crypto assets as a payment instrument. These advantages are significant for
payments to be made abroad, as there are fast and low-cost options for domestic payments with
internet banking?!. Crypto asset networks allow crypto asset transfers with high transaction speeds
and low fees. Regarding this issue, the data on the transaction fee and time of the Ethereum network
can be examined because USDT, USDC, and BUSD, examples of crypto assets pegged to the exchange
rates of national currencies, are produced as sub-units (tokens) in the Ethereum network. The
transaction fee and time figures of Ethereum are also valid for the transfers of units that function as
sub-units in the network. According to data for 2023 (until November 14), the cost for the sender of
transfers on the Ethereum network ranged from $0.38 to $3.79
( https://ycharts.com/indicators/ethereum average transaction fee ). The completion time of
transactions on the Ethereum network for the date of 14 November 2023 was approximately 30
seconds ( https://etherscan.io/gatracker ). According to these data, crypto assets may be more
advantageous than foreign banking transfers2. Therefore, crypto assets pegged to the exchange rates
of national currencies can be accepted as efficient alternatives for international payment
transactions. However, in today's circumstances, it is unlikely to state that crypto assets offer
sufficient transaction security, both legally and technically, in terms of their acceptance.

With the assessments and opinions above, as payment and investment instruments, two main
functions of crypto assets were emphasized and examined. In fact, there may be technically different
functions and qualities of crypto assets. However, related financial functions are prominent, and it
can be said that they are in demand for these functions. The question of which factors affect the
attitude of individuals to use crypto assets as a means of payment or investment constitutes the
purpose of the research. Crypto assets differ from traditional payment and investment instruments
in that they are traded on decentralized networks and offer the opportunity to transact without
needing identity information. Examining the factors that affect individuals' preference for crypto
assets instead of the usual and currently in-use payment and investment instruments is a significant
issue contributing to the literature and the field of application. In this review, it is helpful to consider
the advantages of crypto assets in terms of transaction fees and time and to examine individual
attitudes toward international payments. In this direction, firstly, other studies in the literature were
examined to determine the method and research model suitable for the research.

1 By using the FAST system in Tiirkiye, which serves as an inter-bank payment system within the Central Bank (TCMB), payments can
be made instantly and cost-effectively, without any day or hour limitation (https://fast.tcmb.gov.tr/).

2 For instance, in foreign currency transfers (SWIFT) to be sent abroad via T.C. Ziraat Bank account (a commercial bank in Tiirkiye), a
transaction fee of 20$ to 500% is charged for sending 250$ or more, excluding other costs related to international transfers.
(https://www.ziraatbank.com.tr/tr/urun-ve-hizmet-ucretleri ).
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3. LITERATURE REVIEW

With the increase in exchange rates and market volumes, discussions on crypto assets and academic
studies on crypto assets have gained momentum. A literature review was conducted to examine other
studies examining individuals' attitudes towards crypto assets, and the studies shown in Table 2
were examined. Structural equation modeling, one of the multivariate statistical techniques, was
adopted in all those studies, and analyses were carried out on the primary data collected with
questionnaires. The reviewed studies are based on UTAUT-2 (Unified Theory of Acceptance and Use
of Technology-2), UTAUT (Unified Theory of Acceptance and Use of Technology), and TAM
(Technology Acceptance Model), which are interrelated research models and examine the acceptance
of new technology products and services. Table 2 presents brief information on related studies’
research models, determination coefficients (R?), and significant findings.

Table 2. Contents and Findings of the Examined Studies

. Dependent 2 Significant Results, in order of
# Independent Variables Variable (R%) importance (p<0.05)

. . Performance Exp e'ctancy , Effort . Performance Expectancy
Arias-Oliva Expectancy, Social Influence, Intention to 0.848 (8=0.764), Facilitating Conditions
etal. (2019) Facilitating Conditions, Perceived Use ' e ’ (B=0 220)g

Risk, Financial Literacy o ’
o Performance Expectancy
Gillies et al. Effort E){p'ectancy, Facilitating Intention to (B=0.453), Social Influence
Conditions, Performance . 0.642 e e ..
(2020) . % Use Bitcoin (B=0.263), Facilitating Conditions
Expectancy, Social Influence
(B=0.179)
. Perceived Trustworthiness
Shahzad et Awarerlzess, Perceived Ease Of Use, Intention to (B=0.330), Perceived Usefulness
Perceived Usefulness, Perceived L 0.51
al. (2018) Trustworthiness Use Bitcoin (B=0.236), Awareness (=0.229),
Perceived Ease of Use ($=0.125)
Asset Attitude (f=0.672),
Profitability Expectancy, Trust Profitability Expectancy
Lee et al (Asset Attitude), Perceived Intention to (B=0.465), Perceived Usefulness
(2018) ' Usefulness, Perceived Ease of Use, Adopt 0.631 (B=0.391), Trust (f=0.379),
Transaction Compatibility P Transaction Compliance
(Currency Attitude) ** (B=0.272), Currency Attitude

(B=0.272)

* The mediating role of five different demographic characteristics (age, gender, ethnicity, education, and income level) in the
interaction between independent and dependent variables was also examined.

** In the research model, Asset Attitude and Currency Attitude are both dependent and independent variables. A structural model was
created in which Profitability Expectancy and Trust affect Asset Attitude and other dimensions affect Currency Attitude. The
interaction between these two dimensions and the intention to adopt was also examined.

In the study of Arias-Oliva et al. (2019: 8-9), a research model in which UTAUT-2 is referenced was
used. UTAUT-2 is a multivariate research model that examines individuals' attitudes toward
information technologies (Venkatesh et al.,, 2012: 157-158). When the literature is examined, it is
observed that UTAUT-2 is widely used in studies examining individual attitudes toward technology
products and services. UTAUT, the predecessor of the UTAUT-2, was developed within the scope of
a study published in 2003 (Venkatesh et al., 2003: 426-427). A research model parallel to the UTAUT
was adopted in the study of Gillies et al. (2020), one of the reviewed studies in Table 2 (Gillies et al,,
2020: 30). In the other two studies in Table 2, research models based on the TAM model and other
studies in the literature were adopted (Shahzad et al., 2018: 35; Lee et al., 2018: 51). The TAM model
developed by Davis (1989) deals with the attitudes of individuals towards technology products and
forms the basis for UTAUT and UTAUT-2 (Davis, 1989: 320-332). As mentioned above, all three
models are theoretically interacting with each other. UTAUT-2, on the other hand, can be considered
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an updated and improved version of the other two models in terms of examining individual attitudes
towards information technologies.

Studies in Table 2 are not based on how often individuals use crypto assets but on to what extent
they tend to use crypto assets. “Use behavior”, which corresponds to the actual use of the relevant
technology in UTAUT and UTAUT-2, was not included in the research models of the examined studies.
This approach can be considered appropriate for innovative technologies such as crypto assets.
Although individuals have never used crypto assets, they may be inclined to use them soon.
Therefore, more convenient results can be obtained with a research model based on usage intentions.
On the other hand, in the study of Lee et al. (2018), the dimensions corresponding to the two primary
functions of crypto assets: payment and investment instruments, are included in the research model
(asset attitude and currency attitude). This distinction, which was also emphasized within the scope
of this study, was found relevant in terms of crypto-asset-based research. In addition, Lee et al.
(2018) also examined the interaction between dimensions related to these functions and the
intention to adopt Bitcoin (Lee et al., 2018: 51-53).

Considering its theoretical background and acceptance in the literature, UTAUT-2 offers a suitable
area for research on innovative technology products such as crypto assets. In the context of the
literature review, it was decided to develop a research model in which the UTAUT-2 model was taken
as a reference and examine individuals' behavioral intentions, as in the studies in Table 2. Parallel to
the approach of Lee et al. (2018), a research model based on the two main usage areas of crypto
assets (payment and investment) was created. It was accepted that an approach based on foreign
payment transactions would be beneficial due to the advantages of transaction fees and time savings
in using crypto assets as payment instruments.

4. METHODOLOGY

The quantitative research method was adopted within the scope of the study, and survey forms were
used as data collection tools. Structural Equation Modeling (SEM) was used to analyze the data, the
same as the UTAUT-2 model and studies in Table 2. SEM is a multivariate statistical technique that
allows examining the relationships between dependent and independent variables and includes
methods such as causality tests, equation modeling, path analysis, and confirmatory factor analysis
(Ullman & Bentler, 2013: 661).

Two SEM methods, "Covariance Based Structural Equation Modeling" (CB-SEM) and "Partial Least
Squares Structural Equation Modeling" (PLS-SEM), are widely adopted in the literature. The CB-SEM
method is based on a covariance matrix to analyze the relationship between the variables. In
addition, normal distribution is a prerequisite for this technique. In the PLS-SEM method, the
interaction between the variables is examined by the variance observed in the dependent variables.
An essential advantage of the PLS-SEM method for researchers is that it does not require a normal
distribution of data (Hair et al., 2017: 4-10; Kock, 2017: 4-5). Since PLS-SEM was adopted in the
study in which the UTAUT-2 model was developed (Venkatesh et al., 2012), as well as in the other
works in Table 2 (Arias-Oliva et al., 2019; Lee et al., 2018), it was decided to use PLS-SEM in this
research.

A research model based on UTAUT-2 was developed, and following the research purpose, “hedonic
motivation” and “price value” as two of UTAUT-2 constructs were excluded from the research model.
For information technologies, hedonic motivation corresponds to the happiness or enjoyment of
using a technology product or service (Tamilmani et al, 2019: 223). Hedonic motivation can be
decisive in trends toward products and services such as computer games, mobile devices, and social
media applications. However, it was accepted that hedonic motivation would not be valid for financial
products or services such as crypto assets. Similarly, the "price value" in the UTAUT-2 model was not
considered in the research model. Price value can be defined as the level of perception of the
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individual towards the cost of the technology product. Crypto assets are not products or services that
are subject to final consumption. For this reason, price value is inappropriate for studies on crypto
assets.

Along with excluded variables, the research model contains three different variables than UTAUT-2:
"awareness," "computer self-efficacy," and "perceived risk." Awareness is an individual's self-
evaluation of his or her level of knowledge about the relevant technology, product, or service. As seen
in Table 2, awareness is an independent variable in the study of Shahzad et al. (2018), and it was
observed that awareness positively affected the intention to use Bitcoin (Shahzad et al., 2018: 35-38).
The technically complex nature of crypto assets and the continuation of their development processes
lie behind including such a dimension in the research model.

Another variable included in the research model is "computer self-efficacy.” To use and store crypto
assets, basic computer skills are necessary for individuals. There is no possibility to undo crypto-
asset transactions, and due to misuse, crypto-assets may be stolen or become out of use. For this
reason, it can be helpful to consider the personal perceptions of individuals regarding their computer
skills. In the literature, it was seen that computer self-efficacy was adopted as an independent
variable in a study based on the UTAUT model, which is subject to web-based learning services (Chiu
& Wang, 2008: 95-196).

Perceived risk is the third of the research model's variables that differ from UTAUT-2. Due to the
risks related to the exchange rates and usage patterns of crypto assets, it was accepted that including
"perceived risk" would be beneficial. Thus, in Table 2, the effect of perceived risk on intention to use
is examined in Arias-Oliva et al.'s (2019) study (Arias-Oliva et al.,, 2019: 5).

Along with the mentions above, habit, one of the UTAUT-2 model's variables, was revised to "legacy
system habit" and included in the research model. In UTAUT-2, habit is a construct that corresponds
to individuals' use of technology automatically. Venkatesh et al. (2016) stated that legacy system
habits may affect attitudes toward technology products and services and suggested this dimension
for future UTAUT-2-based studies (Venkatesh et al., 2016: 346-350). Legacy system habit can be
defined as the tendency to use the technology that is currently in use despite its new alternatives.
Regarding crypto assets, it is possible to consider the existing payment and investment instruments
as the "legacy system." Considering individuals' tendencies towards traditional payment and
investment instruments, it was decided to add this dimension to the model to examine their intention
to use crypto assets.

The research model has two dependent variables about using crypto assets as payment or
investment tools. The "behavioral intention" in the UTAUT-2 model, which is also defined as the
tendency to use the technology product, forms the basis of the dependent variables. As in the studies
examined in Table 2, the research model did not consider the "use behavior" corresponding to the
frequency of use of the relevant technology product. As explained in the previous title with
justifications, an approach based on international payment transactions was adopted in the first of
the dependent dimensions. It aimed to measure the intention of individuals to use crypto assets in
international payments for various purposes. This dimension is named "intention to use in foreign
payments.” Secondly, "intention to invest" was included in the research model as a dependent
variable corresponding to the functioning of crypto assets as investment instruments and focused on
individuals' tendencies to invest in crypto assets.

The research model examines the interaction between eight independent and two dependent
variables. The data collection tool created in this direction consists of 42 survey items and is a 5-
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point Likert-type scalel. In the survey items, the scale of the UTAUT-2 model and other studies in the
literature were used. The explanations regarding the constructs of the research model and the survey
items are as follows?2:

e Awareness (FRK): AW aims to measure the awareness perceptions of individuals towards crypto
assets. In total, four propositions were used. Items FRK1 and FRK4 were adapted from Shahzad et
al.'s (2018: 38) study. FRK2 and FRK3 were developed within the scope of this research.

o Computer Self-Efficacy (BIL): It measures individuals' self-efficacy perceptions towards their
computer skills and consists of five items. The scale developed by Howard (2014: 681) is based on
the first four survey items regarding computer self-efficacy (BiL1, BiL2, BiL3, BiL4). Thus, BIL5 was
developed within the scope of this research.

 Performance Expectancy (PEB): PE is included in the model to measure individual perceptions that
crypto assets will offer financial efficiency. Three of the items (PEB1, PEB2, PEB3) were adapted from
the study of Yuen et al. (2010), and the fourth item (PEB4) was formed by adapting the UTAUT-2
scale (PE1).

« Effort Expectancy (CB): This construct corresponds to the level of individual perception of how
much effort it will take to make transactions with crypto assets. Four items of effort expectancy were
adapted from the scale used in the study of Arias-Oliva et al. (2019: 6).

e Facilitating Conditions (KK): KK aims to measure individuals' perceptions of personal and
environmental conditions that facilitate the use of crypto assets. KK consists of five items. KK1, KK2,
KK4, and KK5 were adapted from the UTAUT-2 scale (Venkatesh et al., 2012), and KK3 was developed
within the scope of this research.

e Perceived Risk (AR): Perceived risk measures individuals' risk perceptions regarding crypto assets.
The first three items were based on the scale used in Alias-Oliva et al.'s (2019) study (AR1, AR2, and
AR3), while AR4 is an adaptation of "PT3", a survey item in the study of Shahzad et al. (2018: 38).

« Social Influence (SE): The scale used by Yuen et al.'s (2010) is a basis for items SE1, SE3, and SE4.
On the other hand, SE2 was created by adapting the UTAUT?2 scale's relevant items.

e Legacy System Habit (ESA): Four items were developed in the context of the UTAUT-2 model's habit
construct. The items of the ESA cover the tendency to use other traditional payment and investment
instruments in contrast to crypto assets.

e Intention to Use in Foreign Payments (YON): Formed by adapting the behavioral intention
dimension in UTAUT-2 and includes four items. The measurement tool in the study of Yuen et al.

1 In the measurement tool of the research, the definition of "cryptocurrency” is used instead of "crypto asset" in all items. In fact, it can
be concluded that the definition of "crypto asset" is more appropriate for cryptography and blockchain-based digital units because the
definition of "cryptocurrency” causes a connotation that all crypto assets are suitable for money functions. The definition of "crypto
asset" may cover all digital units based on blockchain and cryptography under a common concept, regardless of their compatibility
with money functions. However, as seen in the literature and popular publications, the definition of "cryptocurrency" is also widely
used to name the relevant digital units. The "crypto asset” approach was recently adopted on the axis of international organizations
and legal regulations. In this study, it was accepted that using the definition of "cryptocurrency"” would be more beneficial to prevent
a false connotation for the individuals.

2 The propositions (items) in the data collection tool are generated in Turkish. All items are presented in the Appendix. The
abbreviations of the variables correspond to Turkish equivalents: Awareness (Farkindalik)=FRK; Computer Self-Efficacy (Bilgisayar
Oz-Yeterligi)=BIL; Performance Expectancy (Performans Beklentisi)=PEB; Effort Expectancy (Caba Beklentisi)=CB; Facilitating
Conditions (Kolaylastiric1 Kosullar)=KK; Perceived Risk (Algilanan Risk)=AR; Social Influence (Sosyal Etki)=SE; Legacy System Habit
(Eski Sistem Aligkanlig1)=ESA; Intention to Use in Foreign Payments (Yurtdisi Odemelerde Kullanim Niyeti)=YON; Intention to Invest
(Yatirimda Bulunma Niyeti)=YTB.
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(2010: 56) was also used for the propositions. Generally, items are based on three international
transactions: product orders, service orders, and money transfers.

e Intention to Invest (YTB): As another dependent variable of the research model, YTB includes four
items. Based on the behavioral intention of UTAUT-2, YTB was formed to measure the tendency of
individuals to invest in crypto assets.

The population for the research was selected to include individuals with expertise and experience in
foreign payments and investment instruments. In this direction, the staff working in banks in Tiirkiye
and faculty members working in the banking, finance, and international trade departments
comprised the population. A total of 504 responses were made to the questionnaire distributed
online using the random sampling technique, and 26 forms with inconsistent answers were excluded
from the scope. Hence, the sample of the research consists of 478 individuals.

5. FINDINGS

Primarily, the validity and reliability of the data collection tool, also called the measurement model,
were determined. Due to the research model and a data collection tool adapted from other studies in
the literature, the validity and reliability of the data collection tool were examined by confirmatory
factor analysis. In this direction, the approach suggested in the work of Hair et al. (2017: 106) was
adopted, and data collection was examined in terms of internal consistency reliability, convergent
validity, discriminant validity, and multicollinearity. Internal consistency reliability corresponds to
measurement items' uniformity or the degree of measurement items' collective measurement
capability of the same variable (Henson, 2001: 177). Convergent validity, on the other hand,
expresses the fact that alternative measurements made with the measurement tool are positively
related to each other. Fornell and Larcker's (1981) AVE (Average Variance Extracted) method may
be used for measurement tools' convergent validity. The AVE corresponds to a coefficient between 0
and 1, and a value of at least 0.50 is highly recommended for research models' variables (Fornell &
Larcker, 1981: 45-46). For the data collection tool's internal reliability and convergent validity, the
PLS algorithm was run on the data obtained from 42 items, and the findings shown in Table 3 were
reached.

Table 3. Findings of Internal Consistency and Convergent Validity

Dimension* CA CR rho _A AVE
AR 0.826 0.885 0.851 0.661
BIL 0.920 0.940 0.920 0.758
ESA 0.613 0.720 0.835 0473
FRK 0.727 0.828 0.753 0.548
KK 0.851 0.894 0.860 0.628
PEB 0.908 0.936 0.910 0.785
SE 0.765 0.851 0.808 0.593
YTB 0.922 0.945 0.928 0.811
YON 0.926 0.948 0.929 0.822
CB 0.890 0.924 0.891 0.753

AR=Perceived Risk, BIL = Computer Self-Efficacy, ESA=Legacy System Habit, FRK=Awareness,
KK=Facilitating Conditions, PEB=Performance Expectancy, SE=Social Influence, YTB=Intention to Invest,
YON= Intention of Use in Foreign Payments, CB=Effort Expectancy

The first three columns of Table 3 (CA, CR, and rho_A) present the coefficients related to the internal
consistency of the measurement model. As seen in Table 3, all variables of the measurement model
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indicated CA1 values of 0.60 or above. Deemed acceptable values were also calculated for CR? and
rho_a, and all findings indicated that the measurement model was proper in terms of internal
consistency.

The measurement model was also examined within the scope of convergent validity, and the AVE
values in Table 3 and the outer loadings are indicators in this regard. Convergent validity
demonstrates that alternative measurements made with one construct are positively related.
Indicators (items) of the variables should cause a significant variation (variance) in the relevant
variable. According to AVE findings in Table 3, all variables except ESA (Legacy System Habit) have
values of 0.50 and above. In this context, reviewing the items in the ESA dimension should be helpful.
The outer loadings of all 42 items were also examined for convergent validity. Outer loading is the
contribution of an item to the variance of its assigned variable. A value of 0.70 and above
demonstrates that the item is appropriate for the relevant variable. In the measurement model, items
with an outer loading below 0.40 should be excluded. For outer loadings between 0.40 and 0.70, it
can be decided according to the change in the reliability of the structures. Suppose an increase in the
reliability of the variable is observed when an item with a value in this range is removed. In that case,
the relevant item can be excluded from the measurement model (Hair et al., 2017: 114). On the
subject, Hulland (1999) suggested 0.50 as the lowest limit for outer loadings (Hulland, 1999: 198).
The value of 0.60 was accepted as the limit in this research, and items with a loading value below
0.60 were excluded from the measurement model. The items excluded from the measurement model
are ESA1, ESA2, and SE4.

Along with the analysis of internal reliability and convergent validity, the measurement model was
also examined regarding multicollinearity, which is an issue that arises when the data collection
tool's items are highly correlated with each other. In this case, it becomes uncertain about examining
the effects of the items and variables on the phenomenon to be measured (Kock, 2015: 7). The items'
variance inflation factors (VIF) can be used to examine the issue. Survey items with a VIF value
greater than five are considered to have multicollinearity (Hair et al., 2017: 194). Firstly, VIF values
of the 39-item measurement model, which excluded three items that had indicated outer loadings
lower than 0.60, were examined. It was seen that YON1 (6.54), YON2 (9.00), and YON3 (5.02) had
VIF values greater than 5. At this point, YON2, which presented the highest VIF value (9.00), was
excluded from the model. When the VIF values of 38 items were recalculated, YON1 and YON3 were
found to reach appropriate values (YON1=3.46; YON3=3.92).

The measurement model, which was reduced to 38 propositions in its final form, was also examined
in terms of discriminant validity. Regarding discriminant validity, a variable should have the
strongest relationship with its items (Hubley, 2014: 1664). The Heterotrait-Monotrait Ratio (HTMT)
developed by Henseler et al. (2015) was used while examining the discriminant validity of the
measurement model. According to this method, the mutual HTMT ratios of the variables should be
below 90% (0.90). As seen in Table 4, HTMT ratios below 0.90 were calculated among all variables
in the measurement model:

1 CA (Cronbach's Alpha) represents the consistent contribution ratio of a set of measurement items to variance. The CA corresponds
to a coefficient between 0 and 1. In general, 0.65 and above are considered adequate (Vaske etal., 2017: 165).

2 CR (Composite Reliability) takes a value between 0 and 1, similar to CA. CR values between 0.60 and 0.70 indicate an acceptable level,
while 0.70 and 0.90 indicate a more favorable level. However, CR values of more than 0.95 are not recommended because they
demonstrate that the measurement items measure the same phenomenon and are not a valid criterion of the variable to which they
belong (Hair etal,, 2017: 112).
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Table 4. HTMT Findings of the Measurement Model

AR BiL ESA FRK KK PEB SE YTB YON CB
AR
BiL  0.044
ESA 0579 0.174
FRK 0302 0454 0.460
KK 0.101 0481 0.322 0.796
PEB 0271 0420 0463 0.862 0.774
SE 0.165 0.266 0.287 0.699  0.740  0.690
YTB 0321 0266 0416 0.787 0.636 0.786  0.730
YON 0262 0335 0342 0.649 0594 0692 0.668 0.793
CB 0.153 0.524 0329 0.781 0.887 0.807 0.590 0.641  0.597

Along with the assessments above, the measurement model consisting of 38 propositions was also
re-examined within the scope of internal consistency and convergent validity, and it was verified that
there were adequate findings for each indicator. The results in Table 5 reveal the validity and
reliability of the final measurement model.

Table 5. Findings of Internal Consistency and Convergent Validity of the Final Measurement Model

AR

BIL

ESA

FRK

KK

PEB

SE

YTB

YON

CB

CA

0.826

0.920

0.824

0.727

0.851

0.908

0.798

0.922

0.875

0.890

rho A

0.850

0.921

1,000

0.753

0.860

0.910

0.819

0.928

0.881

0.891

CR

0.885

0.940

0.914

0.828

0.894

0.936

0.881

0.945

0.923

0.924

AVE

0.661

0.758

0.842

0.548

0.628

0.785

0.712

0.811

0.801

0.753

AR

BiL

ESA

FRK

KK

PEB

SE

YTB

YON

CB

AR1

0.842

AR2

0.883

AR3

0.842

AR4

0.669

BiL1

0.823

BiL2

0.829

BiL3

0.895

BiL4

0.910

BiL5

0.891

ESA3

0.874

ESA4

0.959

FRK1

0.657

FRK2

0.696

FRK3

0.837

FRK4

0.758

KK1

0.793

KK2

0.821

KK3

0.809

KK4

0.845

KK5

0.684

PEB1

0.868

PEB2

0.920

PEB3

0.903

PEB4
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SE1

0.781

SE2

0.886

SE3

0.860

YTB1

0.924

YTB2

0.894

YTB3

0.931

YTB4

0.851

YON1

0.899

YON3

0.933

YON4

0.851

¢B1

0.871

CB2

0.846

CB3

0.894

CB4

0.860

After examining the measurement model, the structural model was analyzed to obtain the findings
within the scope of the research aim. Along with the PLS-SEM algorithm, the bootstrapping technique
was used to determine whether the findings were statistically significant. In bootstrapping, a large
sample group is created, and the variability of the findings is analyzed (Streukens & Leroi-Werelds,
2016: 619). There are statistically various criteria and settings for the bootstrapping technique.
Within the scope of the research, settings such as a 5,000-sample size, full bootstrapping, BCa
bootstrapping (bias-corrected and accelerated), and two-tailed testing were used as suggested by
Hair et al. (2017: 175-177). Figure 1 shows the coefficients of determination (R?) and other findings
obtained by bootstrapping:

Figure 1. Structural Model of the Research
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In analyzing the structural model, the coefficients of determination (R?) observed in the dependent
variables (YON and YTB) were examined first. The independent variables of the model have an
explanatory power of 51% (R?=0.510; p=0.00) on YON (Intention to Use in Foreign Payments) and
63% (0.630, p=0.00) on YTB (Intention to Invest). These findings showed that the explanatory power
of the model is moderate. Relevant p values below 0.05 indicate that the change in dependent
variables is statistically significant.

Within the scope of the research aim, the interaction between the variables of the research model
was analyzed with three coefficients. These are the path coefficients (B), f* effect sizes, and predictive
relevance (q?) effect sizes, respectively. While the PLS algorithm calculated the path coefficients and
f? values, the blindfolding technique was used to obtain data on the predictive relevance of the
research model and its variables. The findings of path coefficients () and f? effect sizes as indicators
of the interaction between the variables are shown in Table 6.

Table 6. Path Coefficients () and f* Effect Sizes of Independent Variables

) t pr* 2% t pr
AR->YTB -0.089 2,393 0.017 AR->YTB 0.015 1.125 0.261
AR->YON -0.100 2,064 0.039 AR - >YON 0.015 0.936 0.349
BIL->YTB -0.055 1,783 0.075 BIL->YTB 0.006 0.855 0.393
BiL - > YON 0.066 1,822 0.068 BIL - > YON 0.007 0.831 0.406
ESA->YTB -0.035 0.902 0.367 ESA->YTB 0.002 0.354 0.723
ESA - > YON 0.005 0.120 0.905 ESA - >YON 0.000 0.010 0.992
FRK->YTB 0.218 4.361 0.000 FRK->YTB 0.055 2.167 0.030
FRK - > YON 0.094 1,716 0.086 FRK - > YON 0.008 0.771 0.441
KK->YTB -0.036 0.703 0.482 KK->YTB 0.001 0.257 0.797
KK - > YON 0.001 0.008 0.994 KK - > YON 0.000 0.000 1,000
PEB->YTB 0.349 6.208 0.000 PEB->YTB 0.103 2,934 0.003
PEB - > YON 0.296 5,000 0.000 PEB - > YON 0.056 2.326 0.020
SE->YTB 0.282 6,555 0.000 SE->YTB 0.116 3.179 0.001
SE - > YON 0.283 6.091 0.000 SE - > YON 0.088 2,896 0.004
CB->YTB 0.081 1.657 0.098 CB->YTB 0.005 0.763 0.445
CB->YON 0.097 1,533 0.125 CB->YON 0.006 0.710 0.478

*f2: R? included - R? excluded / 1 -R? included

** p<0.05

The path coefficients (§) indicating the interaction in the research model are located in the left part
of Table 6. The path coefficient is an indicator that determines the direction and level of interaction
between dependent and independent variables. Path coefficients get values between -1 and 1, and
coefficients close to 1 indicate a positive and strong interaction, while a coefficient close to -1
represents a negative and strong interaction. When the coefficient closes to 0, the relevant interaction
gets weaker (Hair et al, 2017: 195-197). The findings shown in bold in Table 6 belong to the
independent variables with a significant (p<0.05) effect on the dependent variables.

As seen in Table 6, PEB (Performance Expectancy) demonstrated the highest path coefficients in the
interaction between the dependent variables (YTB=0.349; YON=0.296; p=0.00). In terms of the
research model, performance expectancy can be defined as the level of perception that the efficiency
of financial transactions will increase with the use of crypto assets. The performance expectancy of
the participants for the functions of crypto-assets moderately and positively affects their intention
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to use crypto assets in foreign payments (YON) and invest in crypto-assets (YTB). On the other hand,
SE (Social Influence) was determined to be another variable that had a statistically significant effect
on the dependent variables of the research model. Path coefficients were calculated at 0.282 in the
interaction between SE and YTB and at 0.283 in the interaction between SE and YON (p=0.00). Social
influence corresponds to guiding the individual to use the relevant technology product by the social
environment. As the participants' perceptions of social influence increase, their intention to use
crypto assets in foreign payments and investments is also positively affected. However, according to
the calculated path coefficients, the interaction level is moderate for both dependent variables.

Table 6 shows a significant path coefficient ($=0.218; p=0.00) between FRK (Awareness) and YTB.
On the contrary, it was found that the interaction between FRK and YON was not significant (p>0.05).
Awareness of the participants towards crypto assets affects their intention to invest in crypto assets
positively and at alow level. According to path coefficients, it was found that AR (Perceived Risk) also
had significant effects on dependent variables. The path coefficients were calculated between AR and
YON at -0.100 (p=0.039), and AR and YTB at -0.089 (p=0.017). Perceived risk, which defines the
individual perception of the risk factors that crypto assets carry, negatively affects the participants'
intention to use crypto assets in foreign payments and investments. However, 3 coefficients indicated
a weak interaction level.

In the analysis of the research model, the f* effect sizes and alternate indicators of the interaction
between the variables were also examined. Effect size is a coefficient ranging between 0.02 and 0.35,
and 0.02 corresponds to weak influence, while 0.35 to strong influence (Kwong & Wong, 2013: 26).
According to the f* findings in the right part of Table 6, PEB and SE demonstrated a significant effect
on YON, while PEB, SE, and FRK significantly affected YTB. The f* effect sizes were 0.088 (p=0.004)
between SE and YON and 0.116 (p=0.001) between SE and YTB. In this context, it can be mentioned
that there is a medium level of interaction in terms of YTB and a low level of interaction in terms of
YON. On the other hand, the f? effect sizes were calculated as 0.056 (p=0.02) between PEB and YON
and 0.103 (p=0.003) between PEB and YTB, and these findings corresponded to weak and medium
effects, similar to SE. FRK was found to have a significant effect only on YTB, but the f* coefficient
calculated as 0.055 indicated a low-level effect. Findings of the f? effect sizes revealed that SE was the
variable with the strongest effect on both dependent variables.

The findings regarding the f* values contain differences according to the path coefficients. While AR
affected the dependent structures of the structural model (YON and YTB) significantly and negatively
according to the path coefficients, it was observed that there was no significant interaction in terms
of f2 coefficients (p<0.05). In addition, according to path coefficients, the variable with the highest
effect on both dependent variables was PEB. However, regarding the f? effect sizes, it was determined
that the most effective variable was SE. Considering the path and f* findings, it can be stated that PEB
and SE are crucial variables for the research model.

In structural equation modeling analysis, predictive relevance can also be used to examine the
interaction between variables. The blindfolding technique was used to examine the research model's
predictive relevance and determine the contribution levels of independent variables. In this method,
Q? values are first calculated based on estimating the change in the dependent variables. Q? values of
0.395 for YON and 0.503 for YTB were obtained. Q2 is a coefficient corresponding to the explanation
rate in the dependent variables. Regarding the obtained Q? values, it can be stated that the model's
predictive relevance is moderate. On the other hand, in line with the recommendation of Hair et al.
(2017), the g* effect sizes, which demonstrate how independent variables contribute to the Q2 were
also calculated. The g values for the independent variables were obtained with the formula "g*= Q*
included - Q% excluded / 1 - Q% included". 0.02 indicates a weak, 0.015 a moderate, and 0.035 a strong
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predictive relevance (Hair et al., 2017: 207-208). The q? effect sizes revealing the predictive
relevance of the independent variables are shown in Table 7:

Table 7. Findings of Predictive Relevance Effect Sizes (q?)

Variables q** Variables q**
AR ->YTB 0.008 KK - > YON 0.002
AR ->YON 0.008 KK - >YTB 0,000
BiL->YTB 0.002 PEB - > YON 0.04
BIL - > YON 0.005 PEB->YTB 0.06
ESA->YTB 0,000 SE - >YON 0.06
ESA - > YON -0.002 SE - >YTB 0.07
FRK - > YTB 0.032 CB->YON 0.003
FRK - > YON 0.003 CB->YTB 0.002

*g2: Q% included - Q2 excluded / 1 - Q2 included

Table 7 demonstrates that five independent variables' q* effect sizes are higher than 0.02. According
to the calculated g values, the variables can be ranked as SE (q*=0.06) and PEB (q®=0.04) for YON
and SE (q*=0.07), PEB (q®=0.06) and FRK (q*=0.032) for YTB. In this context, findings parallel to the
results regarding the effect size (f*) were obtained, and it was seen that SE was the prominent
variable in terms of both dependent structures. In addition, PEB, which was determined to be the
most effective variable according to the path coefficients, had satisfactory predictive power on
dependent variables, even though it lags the SE.

6. DISCUSSION

Crypto assets, which function independently of the current financial system, cause many discussions
due to the threats and opportunities they carry. The most fundamental characteristic of crypto assets
that distinguishes them from other financial instruments, such as national currency, stocks, and gold,
is that they are built on the blockchain. The fact that crypto assets allow transactions between parties
without the need for the approval or supervision of a third party makes it challenging to apply the
provisions of the legislation in terms of legality and taxation. Although official institutions' inspection
and surveillance activities are restricted due to their decentralized network trading, crypto assets
are still widely accepted as investment instruments. The widespread acceptance of crypto assets
raises many research questions, particularly on what factors influence individuals' adoption of
crypto assets.

There may be differences or distinctions between crypto assets regarding their software features.
However, in terms of their financial characteristics, the two main functions of payment and
investment stand out for crypto assets. These functions can also be defined as the usage purposes of
crypto assets by individuals or institutions. The aim of this research is to examine the factors affecting
the use of crypto assets in line with these functions. As a result of the literature review, a research
model and data collection tool were developed on the axis of UTAUT-2, and data analysis was carried
out through PLS-SEM modeling. In the research model, eight independent variables were adopted in
light of other reviewed studies. On the other hand, two different dependent variables were assigned
to the model. The first is called the intention to use in foreign payments. The relevant dependent
variable was included in the model, considering that crypto assets could be efficient alternatives for
payments, especially for foreign remittances, due to their transaction time and fee advantages. The
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second dependent variable corresponded to the other usage area of crypto assets and was included
in the research model under "intention to invest." The effects of independent variables were
examined by path coefficients (B), f* effect sizes, and g effect sizes. The findings of path coefficients
were also compared and discussed below with the studies examined in Table 2 as well as with other
studies in the literature.

Path coefficients demonstrated that performance expectancy (=0.296), social influence (3=0.283),
and perceived risk (f =-0.100) significantly affected the "intention to use in foreign payments,"
respectively. For "intention to invest," it was determined in order of importance that performance
expectancy (=0.349), social influence (=0.282), awareness (3=0.218), and perceived risk (= -
0.089) had significant effects. As seen from the findings, PEB (Performance Expectancy)
demonstrated the highest path coefficients in the interaction between both dependent variables.
Compared to the studies analyzed in Table 2, Arias Oliva et al. (2019) also observed that performance
expectancy had the most effect on the intention to use Bitcoin (=0.764, p<0.001). While Gillies et al.
(2020) found that there was no significant interaction between performance expectancy and the
intention to use Bitcoin (Gillies et al.,, 2020: 35), in the research where the UTAUT-2 model was
developed, performance expectancy on behavioral intention had a positive effect (§=0.210, p<0.001)
(Venkatesh etal., 2012: 170). Findings on PEB are also compatible with other studies in the literature.
Thus, Ter Ji-Xi et al. (2021) have found that the performance expectancy was the most critical driver
for the intention to use cryptocurrency, and Li et al. (2023) have observed a significant and positive
interaction between the relevant variables. In this respect, it can be stated that findings related to
performance expectancy are compatible with other studies.

Social influence (SE) was the second-ranking construct in the context of its significant impact on the
dependent variables. From the reviewed studies in Table 2, Gillies et al. (2020: 35) also found a
positive and low level of interaction between social influence and the intention to use Bitcoin (=
0.263; p=0.00). Similarly, in the study in which the UTAUT-2 model was developed, it was observed
that there was a low level (8= 0.140; p=<0.05) and positive interaction between social influence and
behavioral intention (Venkatesh etal,, 2012: 169). While Arias-Oliva et al. (2019: 9) and other studies
in the literature (Ter Ji-Xi et al., 2021; Li et al., 2023) have found that social influence had no
significant impact on the intention to use, Yeong et al. (2022) have determined a weak and significant
interaction for social influence (Yeong et al., 2022: 9). The findings regarding social influence vary in
the literature, and one could state that the importance of social influence may depend on the
demographic characteristics of the studies' sample group. Thus, the fact that the studies with
significant findings were conducted in Malaysia (Yeong et al., 2022), Hong Kong (Venkatesh et al,,
2012), and Tiirkiye (this study) reveals the importance of examining the impact of social influence
on the acceptance of new technologies in the context of different countries or cultures. The results of
survey-based research by ING Bank in 2018 also reveal crucial findings on the subject. Individuals
from 15 different countries participated in the survey, and it was found that the highest percentage
of those who saw Bitcoin as the future of spending online (53%) and the future of investment (49%)
was Tiirkiye. In contrast, the lowest percentages (16% and 12%) belonged to individuals from
Luxembourg (ING, 2018: 12). These findings demonstrate that many characteristics, such as income
level, education, country, and culture, may be essential for attitudes towards crypto assets and
expose that social influence may also differ across countries. Thus, in the research of ING Bank, the
attitudes of participants from Tiirkiye towards Bitcoin may have been positively affected by the
support from their social environment. Therefore, examining the factors affecting social influence in
the context of acceptance of new technologies could be beneficial, and future studies could consider
this subject in a detailed way.

Findings demonstrated a significant and low-level path coefficient between FRK (Awareness) and
YTB (Intention to Invest). Also, it was found that the interaction between FRK and YON was not
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significant (p<0.05). The awareness was included in the research model based on the study of
Shahzad et al. (2018), one of the reviewed studies in Table 2. As a matter of fact, in the related study,
it was determined that there was a positive (§ =0.229; p=<0.001) interaction between awareness and
the intention to use Bitcoin (Shahzad et al., 2018: 37). In terms of the study, awareness can be defined
as an individual perception of his or her level of knowledge about the essential characteristics of
crypto assets. Individual perception of knowing the fundamental characteristics of crypto assets
were found to be a factor affecting the tendency to invest in crypto assets. Crypto assets are risky
investment instruments, and transactions with crypto assets require dissimilar practices and
processes compared to other instruments. Therefore, it can be stated that individuals who consider
themselves sufficient in these issues are more inclined to invest in crypto assets.

According to the findings, AR (Perceived Risk) was one of the significant determinants of dependent
variables. AR can be defined as the perception of the risk factors that crypto assets carry, and it
negatively and weakly affected the participants' intention to use crypto assets in foreign payments
(B=-0.100) and intention to invest (=-0,089). The basis for adding AR to the research model is the
study of Arias-Oliva et al. (2019), which has been reviewed in Table 2. In the related study, it was
determined that there was no significant interaction between perceived risk and intention to use
(Arias-Oliva et al.,, 2019: 9). On the other hand, in the study of Li et al. (2023), a significant and
negative interaction between perceived risk and intention to use was observed (Li et al., 2023: 11),
while other studies in the literature have shown no significant findings for perceived risk (Jariyapan
et al,, 2022; Namahoot & Rattanawiboonsom, 2022). Similarly, with social influence, it can be stated
that findings for perceived risk in the literature vary. Therefore, differences in demographic
characteristics of participants like country, culture, and income level may lay behind the different
results for perceived risk. For instance, a low-income individual may consider crypto assets risky for
use as payment or investment instruments because of his/her sensibility to the possibility of financial
losses. In this context, risk perception draws attention as another crucial construct for more detailed
examination, and future studies may consider this subject.

Along with path coefficients, independent variables' f* effect sizes were also analyzed to examine the
research model. It was found that social influence (f*= 0.088) and performance expectancy (f*=
0.056) were significantly effective for "intention to use in foreign payments," and social influence (f*=
0.116), performance expectancy (f?=0.103) and awareness (f*=0.055) were significantly effective for
"intention to invest." The q effect sizes of the variables were also examined, and findings identical
to the f% values were obtained.

When the findings of the study, which were also compatible with other studies in the literature, are
taken as a whole, performance expectancy and social influence can be assessed as crucial factors in
crypto-asset adoption. Individuals' expectations that crypto assets will provide financial efficiency
and the optimistic perspectives of their social environment towards crypto assets become essential
in their tendency to use crypto assets as payment and investment instruments. Regarding
performance expectancy, it can be said that fast and low-cost transactions play a critical role in
accepting crypto assets. Individuals may prefer to use crypto assets if they find them advantageous
over other alternative instruments in terms of transaction time and cost. Regarding social influence,
the support from value-given persons in accepting a new technology product emerges as an essential
factor. The fact that valued individuals in the social environment consider crypto assets positively,
use them, and encourage others to do so may positively affect the individual's tendency to use crypto
assets.

The study is based on two diverse usage areas of crypto assets as payment and investment
instruments. It is thought that such an approach provides more accurate and considerable findings
for studies examining individual attitudes toward crypto assets. When the literature was examined,
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it was observed that other studies on attitudes toward crypto assets generally didn't take this
distinction into account. However, using crypto assets or any digital asset as a means of payment or
investment are actions that have different purposes and outcomes. Thus, in research on an innovative
product or service that offers financial functions, such as crypto assets, it would be beneficial to
consider all usage areas of these products or services.

In the scope of the study, recommendations for future studies were also devised. As mentioned
above, the impact of social influence and perceived risk on crypto asset adoption varies in the
literature, and future studies may consider which factors (e.g., demographic characteristics) play
significant roles or moderator effects in social influence and perceived risk in terms of intention to
use crypto assets. On the other hand, the YON variable of the research model included data collection
items regarding international shopping orders. Therefore, it can be stated that the related variable is
associated with foreign trade. Crypto assets have transaction time and fee advantages, revealing that
they may be efficient alternatives for international payments. In a future study, by adopting a
qualitative research method, examining the opportunities and threats of crypto assets in foreign
trade payments, and evaluating the opinions of sectoral representatives in this direction would be
beneficial. Another study may analyze the possible and current integration between crypto asset
systems and international banking, and useful findings can be obtained in terms of contributing to
literature and practice.

The basis of the research model and data collection tool was the UTAUT-2, a widely accepted model
in the literature. UTAUT-2 is an essential reference for studies on new technology products and
services. However, developing a measurement tool compatible with crypto assets' technical features
and functions may contribute to the literature. In a future study, a new data collection tool
appropriate for the characteristics of crypto assets can be developed.

7. CONCLUSIONS

The current study demonstrated that performance expectancy and social influence were crucial
factors affecting the intention to use crypto assets as foreign payment and investment instruments.
Moreover, awareness was observed as a significant predictor of intention to invest in crypto assets,
while perceived risk was effective on both intentions to invest in crypto assets and use crypto assets
in foreign payments. Social influence and perceived risk were statistically significant structures to
examine in detail, and recommendations were identified in this context. Overall, the study confirmed
the crucial factors for the intention to use crypto assets in line with their two main financial functions.
Considering that crypto assets are technology products with ongoing development processes, the
findings obtained from the study are thought to contribute to future research and applications.
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Annex: The English Equivalent of the Data Collection Tool

Construct Item #
[ know that cryptocurrencies are alternative currencies and payment instruments. 1
[ know about the advantages and risks of cryptocurrencies. 2
Awareness
[ follow cryptocurrency markets. 3
I would like to participate in educational programs on cryptocurrencies. 4
When I have an issue with my computer, I usually solve it on my own. 5
If I make enough effort, I can easily learn how to use most computer programs. 6
Cong;g(t:zl(':;elf- [ am self-sufficient when it comes to doing things on the computer. 7
[ can stay calm when I encounter a problem in computer, because I am confident in my abilities. 8
I can describe myself as a "computer savvy person”. 9
Using cryptocurrency, I can transfer money wherever and whenever [ want. 10
Performance By using cryptocurrency, I can save time in my payment transactions. 11
Expectancy By using cryptocurrency technology, I can easily control my money online. 12
[ find cryptocurrency technology useful for my financial transactions. 13
I can easily learn how to use cryptocurrencies. 14
[ find cryptocurrencies easy to use. 15
Effort Expectancy
Making transactions with cryptocurrencies is not difficult for me. 16
I can master the use of cryptocurrencies. 17
[ have the necessary resources to use cryptocurrency. 18
[ have the knowledge necessary to use cryptocurrency. 19
E?:;:gf;z:sg It is easy to access the necessary information about using cryptocurrency. 20
Cryptocurrencies are compatible with other technology products I use. 21
If I have difficulties with my cryptocurrency transactions, I can get help from others. 22
Using cryptocurrencies is risky. 23
There is a lot of uncertainty around the use of cryptocurrencies. 24
Perceived Risk
Compared to other payment systems and investment instruments, cryptocurrencies are riskier. 25
[ don't think that cryptocurrency markets are adequately protected against cyber-attacks. 26
[ think most of my friends make transactions with cryptocurrencies. 27
Social Influence People whose opinions I value support cryptocurrency technology. 28
My acquaintances who trade in cryptocurrencies have a high profile. 29
Legacy System [ am hesitant about emerging payment technologies 30
Habit [ am hesitant about innovative financial instruments such as cryptocurrencies. 31
Intention to Use When ordering goods from abroad, [ may prefer to pay with cryptocurrency. 32
in Foreign [ may prefer to use cryptocurrency to send money abroad. 33
Payments [ predict that [ will use cryptocurrencies frequently in the future when making payments abroad. 34
[ plan to invest by buying cryptocurrencies. 35
Intention to For me, cryptocurrencies are a more profitable option than other investment instruments. 36
Invest I have a positive attitude towards investing in cryptocurrencies. 37
[ predict that I will use cryptocurrencies as a means of savings in the future. 38
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OZGUN ARASTIRMA

1990-2022 Dénemi Tiirkiye'de Gelir Uzerinden Alinan Vergiler ve
Ekonomik Biiyiime iliskisi?

Yusuf UNSAL 2

Ozet
Bu ¢alisma, 1990-2022 déneminde Tiirkiye'de ekonomik biiyiime ve gelir iizerinden alinan vergiler arasindaki iliskiyi
incelemektedir. Ekonomik biiyiime, tarih boyunca toplumlar icin merkezi bir olgu olmugstur ve uluslarin refahi tizerindeki
etkisi hem gelismekte olan hem de gelismis iilkeler icin temel bir endise kaynagidir. Maliye politikalari, ézellikle de
vergilendirme, hedeflenen ekonomik biiyiime seviyelerine ulasilmasinda énemli bir rol oynamaktadir. Bu arastirma,
ekonomik biiyiime ve gelir iizerinden alinan vergiler arasindaki uzun vadeli dinamikleri arastirmak i¢in zaman serisi veri
analizi yontemlerinden biri olan Otoregresif Dagitilmis Gecikme (ARDL) sinir testini kullanmaktadir. Bulgular, uzun vadede
gelir tizerinden alinan vergilerinden ekonomik biiyiimeye dogru bir iliski olmadigin1 géstermektedir. Ancak, ekonomik
biiytimeden gelir iizerinden alinan vergilere dogru anlamli pozitif bir iliski gézlenmistir. Bu ¢alisma, séz konusu iliskinin
Tiirkiye baglaminda bir analizini sunarak mevcut literatiire katkida bulunmakta ve ekonomik biiytimenin gelir lizerinden
alinan vergi gelirleri iizerindeki olumlu etkisinin maliye politikast planlamasinda kritik bir ara¢ olabilecegini éne
stirmektedir.
Anahtar kelimeler: Ekonomik Biiytime, Gelir Uzerinden Alinan Vergiler, Maliye Politikasi, ARDL Sinir Testi
Jel Kodu: 000, H24, H30, C19

The Relationship between Taxes on Income and Economic Growth in Turkey for the Period
1990-2022

Abstract
This study examines the relationship between economic growth and taxes on income in Turkey over the period 1990-2022.
Economic growth has been a central phenomenon for societies throughout history and its impact on the welfare of nations
is a major concern for both developing and developed countries. Fiscal policies, especially taxation, play an important role
in achieving targeted levels of economic growth. This research utilizes the Autoregressive Distributed Lag (ARDL) bounds
test, a time series data analysis method, to investigate the long-run dynamics between economic growth and taxes on
income. The findings show that there is no direct relationship between taxes on income and economic growth in the long
run. However, a significant positive relationship is observed between economic growth and taxes on income. This study
contributes to the existing literature by providing an analysis of this relationship in the Turkish context and suggests that
the positive impact of economic growth on taxes on income can be a critical tool in fiscal policy planning.
Keywords: Economic Growth, Taxes on Income, Fiscal Policy, ARDL Bond Test
Jel Codes: 000, H24, H30, C19

1 Bu calisma yazarin “Gelir iizerinden alinan vergilerin ekonomik biiylimeye etkisi” bashkli Yiiksek Lisans tez
calismasindan tiiretilmistir.
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1. GIRIS

Ekonomik biiylime, lilkelerin refah seviyelerinin artmasinin temelini olusturan merkezi bir kavram
olarak on plana ¢ikmaktadir. Makroekonomik sorunlara ¢6ziim onerisi olarak sunulan bu kavram,
gelismekte olan ve gelismis tilkeler i¢in takip edilmesi gereken bir hedef olarak goriilmektedir.
Gelismekte olan tilkeler icin ulasilmasi hedeflenen bir amag olan ekonomik biiyiime, gelismis tilkeler
icin ise istikrarl bir sekilde devam ettirilmesi gereken bir stirectir. Bu baglamda ekonomik biiyiime
dogrudan veya dolayli yollarla bircok degiskenden etkilenebilmektedir. Ozellikle hiikiimetler,
ekonomik biliyiimeyi arttirma veya istikrarini saglama yoniinde cesitli stratejiler gelistirmektedir.

Maliye politikasi, lilkelerin hedefledikleri ekonomik biiyiime seviyelerine ulasmasina yardimci olan
uygulamalar arasindadir. Maliye politikalari, kamu harcamalar1 politikalar1 ve kamu gelirleri
politikalar1 yoluyla tasarruf, yatirim ve istihdam gibi cesitli ekonomik dinamikleri tesvik ederek
GSYiH'y1 arttirabilmektedir. Bu kamu gelirleri politikalari icinde en énemli bilesen ise vergi gelirleri
olarak gosterilmektedir (Akinci, 2019).

Vergi politikalari, dogrudan veya dolayl etkilerle ekonomik biliyiimeyi tesvik etmede 6nemli bir
aractir (Paksoy ve Bakan, 2010). Yeni yatirimlarin yapilmasi, tiretim tekniklerinin uygulanmasi ve
Urlnlerin piyasaya striilmesi biiylime siirecinin temel unsurlarini meydana getirmektedir.
Vergilendirme, yatirim getirisine veya arastirma ve gelistirmenin beklenen karliligina olan etkisiyle
yapilacak secimleri Dbelirleyebilmektedir. Bu seg¢imlerin nihayetinde biiyime oranlari
etkilenebilmektedir (Myles, 2000). Bu dogrultuda yiiksek oranda belirlenen vergi oranlari, yatirim
oranini veya sermaye stokunun net biiylimesini olumsuz etkileyebilmektedir (Egen ve Skinner,
1996). Gliniimiiz ekonomilerinde vergilendirmeden ekonomik biiyiimeye bir etki stireci oldugu gibi
ekonomik biiyiimesi artan bir iilkenin, vergi gelirlerinde de bir artis yasanabilmektedir (Karabulut
ve Seker, 2018)

Gelismekte olan tilkeler icin vergi gelirleri, hedeflenen ekonomik biiyiimeye ulasilmasi i¢in énemli
bir ara¢ olabilmektedir (Durkaya ve Ceylan, 2006). Tiirkiye de gelismekte olan tilkeler arasinda yer
almaktadir. Bu dogrultuda Tiirkiye’de vergi gelirleri ile ekonomik biliylime arasinda bir iligki
mevcuttur (Mucuk ve Alptekin, 2008). Tiirkiye’de vergi gelirlerinin dagilimina bakildigi zaman, gelir
lizerinden alinan vergilerin goéz ardi edilemeyecek bir orana sahip oldugu goériilmektedir. 2022
yilinda Turkiye'deki toplam vergi gelirleri icerisinde, gelir lizerinden alinan vergilerin oran1 yaklasik
olarak %32,9 diizeyindedir (Gelir idaresi Baskanhgi, 2023). Tiirkiye'de gelir iizerinden alinan
vergilerin boyle bir paya sahip olmasi, 6zellikle ekonomik biiytime gibi makroekonomik politikalarin
dizayninda dikkate alinmasi gereken etmenler arasinda yer almaktadir. Bu baglamda, Tiirkiye’'de
ekonomik biliyiime ile gelir lizerinden alinan vergiler arasindaki iliskinin incelenmesi, gerek
literatiire katki acisindan gerekse politika yapicilarina yol gésterme agisindan biiyiik 6nem arz
etmektedir.

Buradan hareketle calismanin amaci, gelir iizerinden alinan vergiler ve ekonomik biiylime
arasindaki iligkiyi 1990-2022 donemi icin Tiirkiye kapsaminda analiz ederek, elde edilen bulgular
1s18inda literatilire katkida bulunmak ve politika 6nerileri sunabilmektir. Calismanin geri kalani su
sekilde organize edilmistir. ikinci béliimde vergi ve ekonomik biiyiime iliskisine yonelik teorik ve
ampirik literatiir yer almaktadir. Ugiincii béliimde calismada kullanilan model ve veri, dérdiincii
bolimde ise yontem ve bulgular aciklanmaktadir. Son boéliimde ise sonug¢ kismi ile ¢alisma
tamamlanmaktadir.

2. TEORIK VE AMPIRIK LITERATUR

Keynesyen teori, maliye politikalari1 araciligiyla tilkelerin amagladiklari ekonomik biiylime oranlarini
yakalayabilecegini varsayar. Keynesyen goriiste maliye politikasinin isleyisi, vergi kesintilerinin
toplam talebi 6nemli 6l¢lide canlandirdig1 ve talep canlanmasinin da ekonomik biiytimeyi arttirdigi
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seklindedir (Gale ve Samwick, 2016). Keynesyen iktisat politikalari, Arz yonli iktisat tarafindan
yalmzca kisa vadeli istikrar sagladig1 gerekcesiyle elestirilmistir. Arz yanh iktisada gore iktisat
politikalarinin amaci, piyasa ekonomisinin etkinligini arttirarak potansiyel biiylime hizinin
yakalanmasi olmalidir (Dogan, 2006). Bu dogrultuda Arz yanh iktisat¢i olan Arthur Laffer, vergi
oranlari ile hiikiimetin gelir diizeyleri arasindaki teorik iliskiyi gosteren Laffer egrisini gelistirmistir.
Laffer egrisine gore vergi orani belirli bir noktanin altindaysa, vergi oranini arttirmak hiikiimetin
vergi gelirlerini arttirabilmektedir. Ancak bu nokta asildiginda, vergi orani artarsa hiikiimetin vergi
gelirleri azalacaktir. Ciinkii daha yiliksek vergi oranlar1 ekonomik biiylimeyi yavaslatacak, vergi
tabanini azaltacak ve dolayisiyla vergi gelirlerini azaltacaktir (Lin ve Jia, 2019).

Neo-Klasik iktisat akiminin énemli temsilcilerinden olan Robert Solow, ekonomik biiyiime ve vergi
iliskisine yonelik de dncii calismalar yapmistir. (Kog, 2019). Solow, uzun vadede vergilerin biiytime
oranlari iizerinde higbir etkisinin olmamasi gerektigini savunmaktadir. Bunun yaninda Solow’a gore
vergiler, ekonomik biiylimeyi kisa vadede etkileyebilmektedir (Egen ve Skinner, 1996).

1980'lerin ortalarina dogru standart Neo-Klasik biiylime modelinin, uzun vadede ekonomik
biiylimeyi acgiklamada yetersiz kalmasi nedeniyle igsel bliyiime modelleri 6n plana c¢ikmaya
baslamistir (Barro ve Sala-i-Martin, 2004). Neo-Klasik biiylime teorileri ve i¢sel biiylime teorileri
arasinda; tlkelerin nifus artis hizlarinin, tasarruf oranlarinin ve maliye politikas1 araclarinin
ekonomik bilyiimeye nasil etki ettigi konusunda farkl gériisler bulunmaktadir (Kog, 2019). i¢sel
biiylime modeline gore tlkelerin uyguladiklarn vergi politikalar;, ekonomik biiylimeyi sermaye
birikimi tlizerinden etkilemektedir. Sermaye birikimini engelleyen her tiirlii vergi politikas1 da
biiylime oranini azaltmaktadir (Mangir ve Ertugrul, 2012).

Ekonomik teori, vergiler ile ekonomik biiylime arasinda c¢esitli ilisikler kurabilmektedir. Furceri ve
Karras (2008), vergilerde meydana gelecek bir artisin reel GSYIH iizerinde bir etkisi oldugunu
gostermistir. Poulson ve Kaplan (2008), marjinal vergi oranlarinin ekonomik biiylimeyi negatif
olarak etkiledigini aciklamaktadir. Bunun yaninda Mendoza vd. (1997), vergi oranlarinin ekonomik
biiylimenin istatistiksel olarak anlamli belirleyicisi olmadiginmi ifade etmistir. Katircioglu (2010),
Turkiye kapsaminda yapmis oldugu calismada ekonomik biiyiime ve vergilendirme arasinda uzun
donemli iliski bulamazken, Boga (2020) ise uzun ve kisa donemde vergi gelirlerinin ekonomik
biiylimeyi pozitif etkiledigi sonucuna ulasmistir. Unliikaplan ve Arisoy’a (2011) gore ise vergi hasilati
ve ekonomik biiylime arasinda pozitif bir iligki vardir. Mangir ve Ertugrul (2012), vergi yiikiinde
meydana gelene bir artisin biiytime lizerinde olumsuz etki olusturdugu sonucuna ulasmistir.

Toplam vergi gelirlerinin 6nemli bir kismini olusturan gelir izerinden alinan vergiler, bireylerin ve
sirketlerin gelirlerine uygulanan bir vergi tliriidiir. Demir ve Sever (2017), gelir izerinden alinan
vergilerin tasarruf hacmi ve yatirim kararlar lizerinde dogrudan etkili oldugunu ifade etmistir. Bu
baglamda, gelir lizerinden alinan vergiler araciligiyla uygulanan politikalarin ekonomik biiytimeyi
nasil etkileyecegi, vergilendirme ve ekonomik biiyiime agisindan 6nem tasimaktadir. Karakas
(2022), gelir tizerinden alinan vergilerin ekonomik biiylimeye dogru negatif bir nedensellige
ulasmistir.

Gelir lizerinden alinan vergiler ve ekonomik biiylime iliskisine yonelik ¢calisma sayisinin az olmasi
nedeniyle bu kisimda dolaysiz, kurumlar ve gelir vergileri ile ekonomik biiylime arasindaki iliskiye
yonelik calismalara yer verilecektir. Dolaysiz vergiler, gelir ve servet sahipleri lizerinden dogrudan
alinan vergilerdir. Dolaysiz vergilerin icinde gelir vergisi ve kurumlar vergisi de yer almaktadir
(Soydal ve Yilmaz, 2009). Uzun dénemde dolaysiz vergilerin, ekonomik biiylimeyi negatif olarak
etkiledigine yonelik calismalar (Sarag, 2015; Demir ve Sever, 2016; Abd Hakim, 2020; Basha, 2022;
Korkmaz ve Korkmaz, 2023) yapilmistir. Durkaya ve Ceylan (2006), dolaysiz vergiler ve ekonomik
biiylime arasinda ¢ift yonlii nedensellik gosterirken, Mucuk ve Alptekin (2008), dolaysiz vergilerden
ekonomik biliyiimeye dogru tek yonlii bir iliskiyi gostermistir. Sagdi¢ ve Aydin (2021), Tiirkiye’'de
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uzun ve kisa donemde dolaysiz vergilerden ekonomik biiylimeye dogru tek yonli bir nedensellik
iliskisi tespit etmistir. Ayrica kisa donemde dolayl vergilerden ekonomik biliyiimeye dogru tek tarafl
nedensellik iligkisi, uzun donemde ise dolayl vergiler ve ekonomik biiylime arasinda ise ¢ift yonli
nedensellik iliskisine ulasmistir. Dackehag ve Hansson (2012), hem kurumsal hem de gelir vergisinin
ekonomik biiylimeyi etkiledigini ifade etmistir. Lee ve Gordon (2005), Arnold vd. (2011), Veronika
ve Lenka (2012), Dahlby ve Ferede (2021), kurumlar vergisinin ekonomik biiyiime iizerinde negatif
bir etkiye sahip oldugunu séylemistir. Bu s6z konusu negatif etkinin aksine, Widmalm (2001), Alm
ve Rogers (2011), Arnold vd. (2011), Ferede ve Dahlby (2019), Stermugu ve Ballkoci (2022)
kurumlar vergisinin ekonomik biiytimeyi olumlu olarak etkiledigi sonucuna ulasmistir. Ten Kate ve
Milionis (2019) ise, yliksek kurumlar vergisinin gelismis ekonomilerde 6zel yenilik faaliyetlerini
tesvik edebilmesi ve verimli kamu harcamalari i¢in gelir saglayabilmesi nedeniyle biiylimeyi tesvik
edebilecegini ifade etmistir. Suzuki (2021), kurumlar vergisi indirimlerinin ekonomik biliyiime
tizerinde hem pozitif hem de negatif etkileri oldugu i¢in bliyiime etkisinin belirsiz oldugu sonucuna
ulasmistir. Arnold vd. (2011), gelir vergisinin ekonomik biiylimeye etkisinin negatif, Canavire-
Bacarreza, vd. (2013), Amin vd. (2018) ise pozitif bir etkisinin oldugunu ifade etmistir. Songur ve
Yiiksel (2018), kisa ve uzun dénemde GSYIH ve gelir vergisinin arasinda bir iliskinin varligina
ulasmistir.

Vergilendirmenin ekonomik biliytimeyi etkilemesinin yaninda, vergi gelirlerine etki eden bazi
makroekonomik gostergeler de vardir. Bu gostergelere; enflasyon, kisi basina gelir seviyesi,
ekonomik biiylime, kayit dis1 ekonomi seviyesi ve gelir dagilimi1 gibi 6rnekler gosterilebilir. Bu
gostergeler arasinda yer alan ekonomik biiylime, istikrarh bir yapi sergiledigi zaman vergi gelirleri
de daha yiiksek bir diizeyde olabilmektedir. Ayrica ekonomik daralmanin yasandigi donemlerde
vergi gelirleri diisliis yasarken, ekonomik genislemenin yasandig1 dénemlerde ise milli gelir artisi
kaynakli olarak vergi gelirleri artmaktadir (Calgali ve Altiner, 2019). Ayrica kisi basi gelir arttigi
zaman da vergi kapasitesi pozitif yonde etkilenebilmektedir (Atsan,2017). Buradan hareketle
literatiirde, ekonomik biiyiimeden ya da milli gelirden vergi gelirlerine pozitif bulgular elde eden
calismalar (Dioda, 2012; Saibu ve Olatunbosun, 2013; Castro ve Camarillo, 2014; Colombage vd.,
2015; Karabulut ve Seker, 2018) yer almaktadir. Ekonomik biiyimenin vergiye pozitif etkisinin
yaninda Atsan (2017) ve Calgali ve Altiner (2019), ekonomik biiylimenin vergi gelirleri lizerinde
herhangi bir etkisinin olmadigini ifade etmistir. Songur ve Yiiksel (2018), kisa ve uzun dénemde
ekonomik bliyltime ve dolaysiz vergi gelirleri arasinda karsilikli bir nedensellik iliskisi bulmustur.
Sagdic¢ vd. (2020) ise uzun déonemde vergi gelirleri ve ekonomik biiyiime arasinda karsilikl bir iligki
oldugu sonucuna ulasmistir.

3.MODEL VE VERI

Bu calismada ekonomik biliyiime ve gelir lizerinden alinan vergiler arasindaki iliski kisa ve uzun
donemli zaman serisi veri analizi metoduyla arastirilmistir. Arastirma, Turkiye icin 1990-2022
donemini kapsamaktadir. Degiskenler arasindaki kisa ve uzun dénem iliskinin varhig1 Otoregresif
Dagitilmis Gecikme (ARDL) sinir testi ile tespit edilmistir. Calismada ekonomik biliyiime ve gelir
lizerinden alinan vergiler arasindaki iliskinin tahmin edilmesi i¢in olusturulan modeller i¢sel biiytime
teorilerine dayandirilmistir. Ayrica modeller olusturulurken, literatiirde yer alan bazi ampirik
calismalardan (Demir ve Sever, 2016; Sagdi¢ vd., 2020; Sagdi¢ ve Aydin, 2021) da faydalanilmistir.
Turkiye icin ekonomik biiyiime ve gelir lizerinden alinan vergiler arasindaki iliskininin tahmin
edilebilmesi icin asagidaki modeller olusturulmustur.

Model 1.
In gdpt = :Bo +ﬂ1 Intaxt +& (1)
Model 2.
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Intax, =, + o, In gdp, + 44, (2)

Esitlik (1) ve (2)'de t zaman araligini, ¢ ve uise modellerin hata terimlerini ifade etmektedir.
Esitliklerde yer alan Intax degiskeni logaritmasi alinmis gelir lizerinden alinan vergileri, In gdp
logaritmasi alinmis ekonomik biliytimeyi temsil etmektedir. Model 1 ve 2’de gelir lizerinden alinan
vergiler, kurumlar vergisinin ve gelir vergisinin toplamindan olusmaktadir. Kurumlar vergisi ve gelir
vergisi degerleri, toplam vergi gelirleri icerisinde sahip olduklar1 oranlar1 gostermektedir.
Dolayisiyla gelir iizerinden alinan vergiler de toplam vergi gelirleri igerisinde ne kadarlik bir orana
sahip oldugunu gostermektedir. Gelir iizerinden alinan vergilere ait veriler, Gelir Idaresi
Baskanligindan elde edilmistir. Yine modellerde yer alan ekonomik biiyiime icin ise 2015 sabit dolar
fiyatlariyla GSYIH kullanilmistir. GSYIH da Diinya Bankasi veri tabanindan derlenmistir.

Sekil 1. Tiirkiye’de 1990-2022 doneminde kurumlar vergisi ve gelir vergisi
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Sekil 1’e gore kurumlar vergisi 2015 yilina kadar inisli ¢ikish bir egilim gostermektedir. Kurumlar
vergisinin 2015 yilindan sonra artis egilimine girdigi gortiilmektedir. Gelir vergisi ise benzer seklide
inis ve ¢ikislar gosteren bir egilim icerisindedir. Ancak gelir vergisi genel olarak bu inis ve ¢ikislari
bir diislis trendi etrafinda gostermistir. Sekil 1’e gére zaman icerisinde gelir vergisi ve kurumlar
vergisi arasindaki fark kapanmis ve kurumlar vergisi gelir vergisini asmistir.

4.YONTEM VE BULGULAR

Calismada analiz sonuglarina gegmeden, analiz kapsaminda kullanacagimiz verilere iliskin grafikler
Sekil 2’de verilmektedir. Sekil 2, her degiskenin 6rneklemimizi iceren yillar itibariyla aldig1 degerleri
gostermektedir. Yillar itibariyle degiskenlerin aldiklar1 degerlere bakilarak birim kokiin varligina
iliskin ipuclar elde edilebilmektedir. Ayni zamanda Sekil 2’de yer alan grafiklere bakildiginda
degiskenlerin trend ve sabit icerip icermedigi de anlasilabilmektedir. Buradan edindigimiz fikir,
birim kok analizinde kullanacagimiz trend ve sabit veya sadece sabit iceren modeller hakkinda karar
verilmesine yardimci alacaktir. Sekil 2°de Ingdp ve Intax degiskenlerinin trend igerip, sabit icermedigi
gorilmektedir.

Genel olarak ekonomik verilerin dogas1 nedeniyle belirli bir zaman araliginda bir trend izlemeleri,
duraganhiktan uzaklasmalarina yol ag¢maktadir. Calismada saglikli ve tutarli sonuclar elde
edilebilmesi ve dogru analiz yonteminin secilebilmesi icin degiskenlerin duraganlik dereceleri biiyiik
o6nem arz etmektedir. Kisa ve uzun donemde kullanacagimiz ARDL sinir testi, seriler 1(0) veya I(1)
diizeyinde duragan olduklari zaman kullanilabilmektedir. Eger seriler I(2) derecesinde duragan ise
bu s6z konusu test kullanilamamaktadir.
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Sekil 2. Degiskenlere ait grafikler

LNGDP LNTAX
9.6 4.0

— W
E‘x /
8.6 _/\/ 3.4 W

8.4 3.3

‘1990 1995 2000 2005 2010 2015 2020 1990 1995 2 2005 2010 2015 2020

Bu dogrultuda ¢alismada yer alan modellerin tahminine gegmeden 6nce veri setindeki degiskenlere,
birim kok analizi i¢in kullanimi yaygin olan Genisletilmis Dickey Fuller (ADF) ve Phillips-Peron (PP)
testleri uygulanacaktir (Bektas ve Baykus, 2020; Bektas vd., 2023). ADF birim kok testi ilk olarak D.A.
Dickey ve W.A. Fuller tarafindan gelistirilmesi nedeniyle Dickey-Fuller birim kok testi olarak
bilinmektedir. Dickey-Fuller birim kok testi; hata teriminin sifir ortalamali oldugunu, sabit varyansa
sahip oldugunu ve oto-korelasyon icermedigini varsaymaktadir. Ancak, bir¢ok durumda hata
terimleri genellikle oto-korelasyon icermektedir (Roza vd., 2022). ADF testi, olas1 oto-korelasyonu
gidermek i¢in bagimli degiskene gecikmeli terimler eklemektedir. Ayrica ADF testinde gecikme
sayisl, Akaike bilgi kriteri (AIC) veya Schwartz Bayes kriteri (SBC) ile belirlenmektedir (Hild ve
Olsson, 2019). ADF testi, hata terimlerinin sabit bir varyansa sahip olmasi ve istatistiksel olarak
bagimsiz olmasi varsayimina dayanmaktadir. Bununla birlikte, ADF testinin bir genellemesi olarak
gelistirilen PP testi, hata terimleri hakkinda daha hafif bir varsayima sahiptir. ADF testi, daha yiiksek
dereceli korelasyonlari ele almak i¢in gecikmis tiirev terimler eklerken, PP testi hata terimindeki seri
korelasyon i¢in bagimh degiskeninin bir gecikmesi eklenerek olusturulan regresyonda, bir gecikmeli
bagimli degiskenin katsayisini degistirmektedir (Hild ve Olsson, 2019).

Tablo 1. ADF ve PP birim kék test sonuglari

ADF test sonuglari

Sabitli Sabitli ve Trendli
Degisken Kritik deger Olasilik degeri Kritik deger Olasilik degeri
Ingdp 0.679180 0.9897 -2.481381 0.3344
Intax -2.434923 0.1406 -2.407154 0.3692
Alngdp -5.702745 0.0000*** -5.766526 0.0003***
Alntax -7.370715 0.0000*** -7.660223 0.0000***

PP test sonuclari

Sabitli Sabitli ve Trendli
Degisken Kritik deger Olasilik degeri Kritik deger Olasilik degeri
Ingdp 2.188911 0.9999 -2.261929 0.4414
Intax -2.397902 0.1502 -2.257912 0.4435
Alngdp -6.444008 0.0000*** -7.510549 0.0000***
Alntax -7.370715 0.0000*** -8.466280 0.0000***

¥k *xve *, sirastyla %1, %5 ve %10 anlamlilik seviyesini gostermektedir. A degiskenlerin birinci farklarini gostermektedir.
ADF ve PP testleri icin Ho= Degisken birim kéke sahiptir.

Sekil 2’de degiskenlerin sabitigermedigi goriilse de birim kok analizinde sabitli model de kullanilarak
birim kok testleri uygulanmistir. ADF ve PP birim kok test sonuclar1 Tablo 1'de gosterilmektedir.
Tablo 1’de yer alan ADF birim kok testi sonuclarina gore, Ingdp ve Intax degiskenlerinin sabitli
modelde birinci farklar1 alindiginda duragan hale gelmektedir. Benzer sekilde sabitli ve trendli
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modelde Ingdp ve Intax birinci farklari alindig1 zaman duragan hale gelmektedir. Tablo 1’de PP birim
kok test sonuclari, ADF sonuglar ile benzer diizeydedir. Yani sabitli model ile sabitli ve trendli
modelde Ingdp ve Intax degiskenleri birinci farkta duragan haldedir. Calismamizda yer alan serilerin
I(1) dlizeyinde duragan olmalari degiskenler arasinda es biitlinlesme iliskisinin olabilecegi fikrini
vermektedir. Bu dogrultuda ¢alismanin bu kisminda, degiskenler arasinda es biitiinlesme iliskisi
arastirilmaktadir.

Es bitlinlesme, ekonometri alaninda duragan olmayan zaman serileri ile basa ¢ikmak i¢in tipik bir
yontem olarak ortaya atilmistir. Bu yontemde temel fikir, iki veya daha fazla degisken duragan
olmasa bile, bunlarin birlesiminin yeni bir duragan seri olusturacagidir. Bu duragan dogrusal
kombinasyon, es biitiinlesme olarak tanimlanmaktadir. Boylece degiskenler, uzun vadeli denge
olarak bilinen istikrarh bir iligskiye sahip olacak sekilde temsil edilebilecektir (Fan vd., 2020).
Calismada yer alan modellerin es biitiinlesme tahmini i¢in Pesaran vd. (2001) tarafindan ortaya
atilan ARDL es biitlinlesme testi kullanilacaktir.

ARDL es biitiinlesme testi iki veya daha fazla zaman serisi arasinda uzun vadeli bir denge iliskisinin
varligini belirlemek i¢in kullanilan istatistiksel bir testtir. Bu test, geleneksel Engle ve Granger (1987)
ve Johansen (1988) es biitlinlesme testlerinin bir uzantisidir ve zaman serileri arasindaki hem kisa
vadeli hem de uzun vadeli iligkilerin tahmin edilmesine izin vermektedir (Guliyev, 2023). ARDL
yaklasimi kisitlanmamis hata diizeltme modelinden yararlandigi i¢cin, Engle ve Granger (1987) ve
Johansen ve Juselius (1990) yontemlerinden daha iyi istatistiksel 6zelliklere sahiptir (Narayan ve
Smyth, 2005). Ayrica bu yaklasim uzun vadeli iliskiyi tahmin etmek i¢in zaman serilerinin ayni
biitiinlestirilmis siraya sahip olmasini gerektirmemektedir. Test hem duragan hem de duragan
olmayan verilere uygulanabilmektedir. Yani ARDL yontemi, degiskenlerin I(0) ve I(1) diizeylerinde
karisik olarak duragan olmasi durumunda da analize izin vermektedir. Fakat degiskenler arasinda
[(2) diizeyinde duragan olan var ise, ARDL yaklasimi uygun bir yontem degildir. Bu testin sonuglari,
uzun vadeli bir denge iliskisinin olup olmadigini1 ve eger var ise iliskinin parametrelerini tahmin
etmek i¢in kullanilmaktadir (Guliyev, 2023). Ayrica ARDL testi kiiciik 6rnekleme sahip modeller icin
tutarhh ampirik kanitlar saglayan bir yontemdir (Narayan ve Smyth, 2005). Ek olarak ARDL
yonteminde degiskenler arasinda kisa dénemde yasanacak bir dengesizligin uzun dénemde tekrar
dengeye gelme hizi, Hata Diizeltme Modeli (ECM) ile tahmin edilmektedir. ECM modeli araciligiyla
degiskenlerin kisa vadeli katsayilari elde edilir (Boliik ve Mert, 2015; Martins vd., 2021). ECM, tahmin
edilen degiskenlerin ilk farklarinin katsayilari kisa vadeli katsayilar1 gosterir. Uzun vadeli katsayilar
ise seviyedeki degiskenlerle temsil edilir. Sistemin uzun vadeli dengeye ulasma hizi ise modelin hata
diizeltme katsayisi tarafindan belirlenir. Ayrica Hata diizeltme Kkatsayisinin istatistiksel olarak
anlamli ve negatif olmasi beklenir (Pesaran vd., 2001; Baig vd., 2018; Martins vd., 2021).

Sekil 3. Modeller icin uygun gecikme uzunlugunun belirlenmesi

Akaike Information Criteria (Model 1) Akaike Information Criteria (Model 2)
-3.08 i | . -1.7
3.12
3.16
¥ ! | ] I | i | | | |
=3.20 | ] . -1.9 | ! | I | I | | 1 | | |
! [ ! I | 1 I h | H H
-3.24
-3.28
332 i L -2.1
-3.36
-3.40
-3.44 ¢

L L o of of of o of of of o o of £ f o o £ L

ARDL testinden Once seriler icin uygun olan gecikme uzunlugu belirlenmelidir. Hannan-Quinn bilgi
kriteri (HQ), Akaike bilgi kriteri (AIC) ve Schwaz bilgi kriteri (SC) ekonometrik analizlerde yaygin
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olarak kullanilan gecikme uzunluguna karar verme yontemleridir (Yildiz Contuk, 2020). Gecikme
uzunlugunun belirlenmesine iliskin sonuglar Sekil 3'de gosterilmektedir. Her iki model icinde uygun
gecikme uzunluguna karar vermek icin AIC yontemi kullanilmistir. Bu dogrultuda model 1 i¢in ARDL
(1,0), Model 2 i¢in ARDL (1,1) uygun model olarak belirlenmistir. Daha sonra uygun gecikme
uzunluklarina gore belirlenen ARDL (1,0) ve ARDL (1,1) modelleri tahmin edilmistir. Modellere
yonelik tanisal testler Tablo 2’de gosterilmektedir.

Tablo 2. Tanisal testler

Model 1 (ARDL (1,0))  Model 2 (ARDL (1,1))

Tanisal Test Istatistik degeri Istatistik degeri
Breusch-Godfrey otokorelasyon LM testi 0.554136(0.7580) 3.068972(0.2156)
Breusch-Pagan-Godfrey degisen varyans 1.592438 (0.4510) 4.621105(0.3284)
testi

Jarque-Bera normallik testi 4.368153(0.112582) 4.196286(0.122684)
R-squared 0.981401 0.817346

Adjusted R-squared 0.980118 0.790286
F-Istatistigi 765.1031(0.0000) 30.20510(0.0000)

Parantez icleri olasilik degerlerini géstermektedir. LM testi icin Ho=Otokorelasyon yoktur. Breusch-Pagan-Godfrey testi i¢in
Ho= Degisen varyans yoktur. Jarque-Bera testi icin Ho= Seriler normal dagilima sahiptir.

Tablo 2’de raporlanan tanisal test sonug¢larina gore Model 1 ve Model 2 icin Breusch-Godfrey
otokorelasyon LM testinin olasilik degeri %5 anlamlhilik diizeyinden buytiktiir. Benzer sekilde Tablo
2’de Breusch-Pagan-Godfrey degisen varyans testinin olasilik degeri de %5 anlamlilik diizeyinden
biiytiktiir. Bu durumda Model 1 ve Model 2'nin oto-korelasyon ve degisen varyans sorununun
olmadig1 anlasilmaktadir. Ayrica serilerin normal dagilima sahip oldugu ve F istatistik olasilik
degerine gore her iki modelin de anlamh oldugu gorilmektedir. Tanisal sorunlarin olmadigi
belirlenen modeller, ARDL sinir test ile tahmin edilerek elde edilen sonuglar Tablo 3’de
gosterilmektedir.

Tablo 3. ARDL sinir testi sonuglari

Model F- Istatistik Onem seviyesi Alt sinir 1(0) Ust siir I(1)
degeri
%10 4.290 5.080
Model 1 (ARDL (1,0))  2.524050 %5 5.395 6.350
%1 8.170 9.285
%10 6.010 6.780
Model 2 (ARDL (1,1))  11.634204** %5 7.360 8.265
%1 10.61 11.65

* * yve *** sirasyla %10, %5 ve %1 anlamlilik seviyelerini gdstermektedir. Gézlem sayisi 32 oldugu igin sinir test
sonuglarinda 30 gézlem sayisina gore verilen sonuglar raporlanmistir.

Sinir testi yaklasiminda seriler arasinda uzun dénemli bir iliskinin varlhigl, F-istatistik degerinin alt
ve Ust sinir degerlerinden biiyiik olmasi durumunda ortaya ¢ikmaktadir. Bunun yaninda F-istatistik
degeri, alt ve st sinir arasinda kalir ise uzun dénemli bir iliski vardir ya da yoktur diye kesin bir
cikarimda bulunulamamaktadir. Tablo 3’de raporlanan sonuclara bakildigi zaman Model’in F-
istatistik degeri, alt sinir ve st sinir degerlerinden kiiciiktiir. Yani Model 1’de yer alan degiskenler
arasinda uzun donemde istatistiksel olarak herhangi bir anlamlilik seviyesinde es biitiinlesme iliskisi
yoktur. Tablo 3’de Model 2 i¢in elde edilen sonuclara gore, F-istatistik degerinin %5 anlamlilik
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diizeyinin alt ve lst degerlerinden buyiik oldugu ancak %1 anlamlilik diizeyinin alt ve tist degerleri
arsinda kaldig1 goriilmektedir. Bu durumda Model 2’de yer alan seriler i¢cin %5 anlamlilik seviyesinde
bir es biitiinlesme var iken, %1 anlamlilik seviyesinde ise kesin bir es biitiinlesme iligkisi yoktur. Her
iki model i¢in uzun donemli iligkilerin test edilmesinden sonra sira uzun dénemli kat sayilarin
tahminine gelmistir. Bu dogrultuda Model 1 ve Model 2 i¢in ARDL yaklasimi kullanilarak elde edilen
uzun dénem katsay1 tahmin sonuglar1 Tablo 4’de gosterilmektedir.

Tablo 4. ARDL uzun dénem tahmin sonuglari
Model 1 (ARDL (1,0)), bagimh degisken Ingdp

Degisken Katsay1 t-istatistik degeri Olasilik degeri
Intax -6.927001 -0.630819 0.5328

Model 2 (ARDL (1,1)), bagimh degisken Intax

Degisken Katsay1 t-istatistik degeri Olasilik degeri
Ingdp 1.907037 3.816233 0.0007

Tablo 4’de Model 1 i¢in verilen sonuglara bakildiginda, Intax degiskeni negatif bir katsayiya sahiptir.
Ancak Intax degiskeninin olasilik degerinin istatistiksel olarak anlamli olmadig1 goriilmektedir. Yani
uzun donemde lantax degiskeninden, Ingdp degiskenine dogru herhangi bir etki yoktur. Model 2 i¢in
Tablo 4’deki sonuclara gore, Ingdp degiskeninin katsayis1 pozitif ve olasilik degeri %1 diizeyinde
anlamlidir. Buradan hareketle Ingdp degiskeninde meydana gelecek bir degisim, Intax lizerinde uzun
donemde pozitif yonli bir degisime neden olacaktir. Yani uzun dénemde ekonomik biiylimede
yasanacak bir artis, gelir lzerinden alinan vergileri arttiracaktir. Uzun dénem katsayilarn
tahmininden sonra modellerde yapisal sorunun olup olmadigi, Cusum ve Cusum of Square testleri
araciligiyla belirlenmistir. Cusum ve Cusum of Square test sonuglari Sekil 4’de gosterilmektedir.

Sekil 2. Cusum ve Cusum of Square test sonuglari
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Cusum ve Cusum of Square test grafiklerinin, %5 giiven araliklarini gosteren iki ¢izginin disarisina
¢ikamamasi modelde yapisal sorunun olmadigini gostermektedir. Sekil 4’de Model 1 ve Model 2 i¢gin
test grafikleri, giiven araliklarini1 asmadigi goriilmektedir. Yani Cusum ve Cusum of Square testlerine
gore her iki model iginde uzun dénem katsayilarinda herhangi bir yapisal sorun yoktur. Son olarak
da Model 1 ve Model 2’deki kisa donem katsay:1 tahmini i¢cin Hata Diizeltme Modeli tahmin edilmistir.
Kisa donem tahmin sonuclar1 Tablo 5’de gosterilmektedir.
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Tablo 1. Kisa donem tahmin sonuglari
Model 1 (ARDL (1,0)), bagimh degisken Ingdp

Degisken Katsay1 t-istatistik degeri Olasilik degeri
Sabit degisken 0.613756 2.402661 0.0227
cointeq -0.017363 -2.285207 0.0295

Model 2 (ARDL (1,1)), bagimh degisken Intax

Degisken Katsay1 t-istatistik degeri Olasilik degeri
Sabit degisken -6.981873 -4.938447 0.0000
Alngdp -0.077879 -0.257199 0.7989
cointeq -0.561912 -4,912250 0.0000

Cointeq, hata diizeltme katsayisini géstermektedir. A, degiskenin birinci farkinin alindigini géstermektedir.

Tablo 5’de ECM ile elde edilen kisa donem katsay1 tahmin sonuclari raporlanmaktadir. Tablo 5’e gore
Model 1'de yer alan hata diizeltme katsayis1 %5 diizeyinde istatistiksel olarak anlaml ve negatif
isarete sahiptir. Bu durumda model 1'de kisa donemde yasanacak bir sok sonucunda uzun dénemde
olusacak dengesizliklerin bir donem sonra yaklasik %1’lik kismi giderilebilecektir. Tablo 5’de Model
2 icin elde edilen sonuglara bakildiginda hata diizeltme katsayisinin %1 diizeyinde anlaml ve negatif
isaretli oldugu goriilmektedir. Kisa donemde yasanacak bir sok sonucunda uzun dénemde olusacak
dengesizliklerin bir donem sonra yaklasik %56’lik kismi giderilebilecektir. Kisa donemde Ingdp
degiskeni ise istatistiksel olarak anlamsiz oldugu i¢in Intax degiskenini etkilememektedir. Ayrica kisa
donemde Model 1 i¢in sabit degisken anlamli ve katsay1 degeri pozitif isaretliyken, Model 2 i¢in sabit
degisken anlaml ve katsayis1 negatif isaretlidir.

5.SONUC

Bu calisma, 1990-2022 doneminde Tiirkiye i¢in ekonomik biiyiime ve gelir tizerinden alinan vergiler
arasindaki uzun donemli iliskiyi ortaya koymay1 hedeflemistir. Bu hedef kapsaminda, oncelikle
degiskenlere duraganlik analizi uygulanmis ve degiskenlerin birinci derecede duragan hale geldikleri
tespit edilmistir. Bu dogrultuda es biitiinlesme iligkisinin analiz edilmesinin dogru olacagi
diistiniilmustiir. Es biitiinlesme iliskisinin belirlenebilmesi ve uzun dénem katsayilarin tahmin
edilebilmesi icin de ARDL yontemi kullanilmistir. Tahmin sonuglarina goére uzun dénemde gelir
tizerinden alinan vergilerden, ekonomik biiytimeye dogru bir iliski bulunamamistir. Elde ettigimiz bu
sonug; Lee ve Gordon (2005), Durkaya ve Ceylan (2006) Furceri ve Karras (2008), Sara¢ (2015),
Demir ve Sever (2016), Songur ve Yiiksel (2018), Boga (2020), Abd Hakim (2020), Dahlby ve Ferede
(2020), Basha (2022), Korkmaz ve Korkmaz (2023) ¢alismalari ile farkl1 yonde iken, Mendoza vd.
(1997), Katircioglu (2010), Topal (2019), Suzuki (2021) ¢alismalari ile benzerlik gostermektedir.
Gelir tizerinden alinan vergilerden ekonomik biliyiimeye dogru bir iliskinin elde edilememesinin
nedeni olarak, kayit dis1 ekonomi gosterilebilir. Kayit dis1 ekonomi, resmi olarak kaydedilmeyen ve
dolayisiyla vergilendirilmeyen islemleri kapsar. Bu durum, hiiktimetlerin vergi gelirlerinde énemli
kayiplara yol acabilir ve bu kayiplar, kamu hizmetleri, altyap1 yatirimlar1 ve diger ekonomik
biiytimeyi destekleyici faaliyetler i¢in kullanilabilecek fonlarin azalmasina sebep olur. Ozellikle, gelir
vergisi tabaninin erozyonu, hiikiimetlerin ekonomik biiylimeyi tesvik etme kapasitesini azaltabilir.
Ayrica vergileme silirecinde verginin konusu ve oran yapisi da gelir lizerinden alinan vergilerin
ekonomik biiytime iizerindeki etkisizliginin nedeni olabilmektedir.

Calismada elde edilen bir diger sonuc, ekonomik biiyiimeden gelir lizerinden alinan vergilere dogru
uzun donemli pozitif bir iliskidir. Elde edilen bu sonug; Dioda (2012), Saibu ve Olatunbosun (2013),
Castro ve Camarillo (2014), Colombage vd. (2015), Karabulut ve Seker (2018) ¢alismalari ile benzer
iken, Mucuk ve Alptekin (2008), Atsan (2017), Cal¢ali ve Altiner (2019), Sagdig vd. (2020), Sagdig ve
Aydin (2021) ¢alismalari ile farklilik géstermektedir. Ekonomik biliyiimeden gelir {izerinden alinan
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vergilere dogru olan pozitif iligki, vergi matrahinin artmasina bagh olarak vergi hasilatinin da
artacagini teyit etmektedir.

Ekonomik biiylime, bireylerin ve isletmelerin gelirlerinde artisa neden olabilmektedir. Bu durum,
hiikiimetin gelir vergisi yoluyla elde ettigi gelirlerin artmasina yol acar. Ayrica Karabulut ve Seker’in
(2018) de belirttigi gibi ekonomik biiyiime arttikca, vergilenebilir taban genisler ve boylece vergi
gelirleri artacaktir. Artan vergi gelirleri, hiiklimetin kamu hizmetlerini finanse etmesine, altyap1
projelerine yatirim yapmasina ve sosyal yardim programlarini desteklemesine olanak tanir. Bu
dogrultuda Tiirkiye'de ekonomik biiylimenin, gelir lizerinden alinan vergiler lizerindeki olumlu
etkisi, iktisat politikas1 yoriingesinde degerlendirilmesi agisindan kritik bir ara¢ olabilir. Bu
baglamda daha fazla vergi hasilati elde edebilmek i¢in ekonomik biiytimeyi artirici politikalara daha
cok yer verilmesi yerinde olacaktir.
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EXTENDED ABSTRACT

The Relationship between Taxes on Income and Economic Growth in Turkey for the Period
1990-2022

1. Introduction

Economic growth, which is offered as a solution to macroeconomic problems, is seen as a
phenomenon that should be followed by developing and developed countries. Economic growth,
which is a goal to be achieved for developing countries, is a process that needs to be ensured in a
stable way for developed countries. Policymakers develop various strategies to increase or ensure
economic growth. One of these strategies, fiscal policies, can increase GDP by stimulating various
parameters such as savings, investment, and employment through public spending policies and
public revenue policies. Within these public revenue policies, the most important source of income
is shown to be tax revenue. Taxation can affect the choices that are made and ultimately the growth
rate, by its effect on the return on investment or the expected profitability of research and
development. In this direction, high tax rates can negatively affect the investment rate or the net
growth of the capital stock. Based on this, the aim of this study is to examine the relationship
between income taxes and economic growth in Turkey, to contribute to the literature and to offer
policy recommendations in the light of the findings.

2. Data Set and Method

In this study, the relationship between economic growth and income taxes was investigated by
short- and long-term time series data analysis methods. The research covers the period 1990-2022
for Turkey. The existence of short- and long-term relationship between the variables was detected
by the Autoregressive Distributed Lag (ARDL) bound test. The following models were created to
estimate the relationship between economic growth and income taxes in Turkey.

Model 1.

Ingdp, = g, + A, Intax, +¢, (1)
Model 2.
Intax, = a, +a, Ingdp, + 4, (2)

In Models 1 and 2, income taxes consist of the sum of corporate income tax and personal income tax.
Income taxes also show what proportion of total tax revenues they have. Data on income taxes were
obtained from the Turkish Revenue Administration. Again, GDP at 2015 constant dollar prices was
used for economic growth in the models. GDP was also compiled from the World Bank database.

3. Empirical Findings

In the study, Augmented Dickey-Fuller (ADF) and Phillips-Peron (PP) tests were applied to the
variables in the data set for unit root analysis. It was seen that the variables in the data set are
stationary at the I(1) level. The fact that the series in our study are stationary at the I(1) level gives
the idea that there may be a cointegration relationship between the variables. The ARDL
cointegration test developed by Pesaran et al. (2001) was used for the cointegration estimation of
the models in our study. The ARDL cointegration test is a statistical test used to determine the
existence of a long-term equilibrium relationship between two or more time series. In addition, this
approach does not require the time series to have the same integrated order to estimate the long-
term relationship. The test can be applied to both stationary and non-stationary data. The ARDL
bound test was applied to determine the long-term relationship for both models. According to the
test results, no long-term relationship could be found in Model 1, while a long-term relationship was
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obtained in Model 2. In addition, according to the diagnostic test results applied to the models, no
problems with autocorrelation, changing variance and normal distribution were encountered. The
long-term coefficient estimation results indicate that there is no effect from income taxes (Intax) to
economic growth (Ingdp), but a change in economic growth (Ingdp) will provide a positive increase
in income taxes (Intax). After the estimation of the long-term coefficients, it was investigated
whether there is a structural problem in the coefficients of the variables through Cusum and Cusum
of Square tests. No structural problem was encountered. According to the short-term coefficient
estimation results, it was seen that the error correction coefficient is negative and statistically
significant for both models. In this direction, in Model 1, approximately 1% of the imbalances that
will occur in the long term as a result of a shock in the short term will be eliminated after one period.
For Model 2, approximately 56% of the imbalances that will occur in the long term as a result of a
shock in the short term will be eliminated after one period. In the short term, the Ingdp variable does
not affect the Intax variable because it is statistically insignificant. According to the results obtained,
while there is no relationship from income taxes to economic growth in the long term, a one-way
relationship from economic growth to income taxes has been detected. No relationship has been
found between these two variables in the short term.

4. Discussion and Conclusion

This study aims to reveal the long-run relationship between economic growth and taxes on income
for Turkey for the period 1990-2022. Within the scope of this objective, firstly, stationarity analysis
was applied to the variables and it was determined that the variables became stationary at the first
order. Accordingly, it was thought that it would be appropriate to analyze the cointegration
relationship. In order to determine the cointegration relationship and to estimate the long-run
coefficients, the ARDL method was used. According to the estimation results, there is no relationship
between taxes on income and economic growth in the long run. The reason for the lack of a
relationship between taxes on income and economic growth may be the informal economy. In
addition, the subject and rate structure of the tax in the taxation process may also be the reason for
this lack of relationship.

Another result obtained in the study is a positive long-run relationship from economic growth to
taxes on income. The positive relationship between economic growth and taxes on income confirms
that tax revenues will increase as the tax base increases.

Economic growth can lead to an increase in the incomes of individuals and businesses. This leads to
an increase in the government's revenues through income tax. Moreover, as Karabulut and Seker
(2018) point out, as economic growth increases, the taxable base expands and thus tax revenues will
increase. Increased tax revenues allow the government to finance public services, invest in
infrastructure projects, and support social assistance programs. In this respect, the positive impact
of economic growth on taxes on income in Turkey can be a critical tool for evaluating the economic
policy trajectory. In this context, it would be appropriate to include more policies that increase
economic growth in order to achieve higher tax revenues.
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The Relationship Between Electronic Word-of-Mouth Marketing and
Consumption Types: The Moderating Role of Income

Mehmet GOKERIK!

Abstract
eWOM, a potent communication tool in today's digital age, is extensively utilized by consumers to evaluate products and
services, share their experiences, and offer recommendations. Consumers now openly express their opinions about products
and services through eWOM on online platforms such as social media, forums, and review websites. Therefore,
understanding the impact of eWOM on consumer behaviour holds critical significance in shaping marketing strategies. This
article examines how eWOM is specifically associated with conspicuous consumption and symbolic consumption and how
these relationships are moderated by income levels.
This study investigated the relationship between electronic word-of-mouth marketing (eWOM) and conspicuous
consumption and symbolic consumption while considering the moderating role of income. A survey was conducted among
455 participants in the Karabiik province, and the data were analyzed using Amos 20 and SPSS Process 21 software.
The results confirm that eWOM influences both types of consumption. However, the moderating effects of income differ in
this context. Income does not play a moderating role in symbolic consumption, meaning that consumers'interest in symbolic
products or services remains unaffected by income levels. On the other hand, high-income individuals are observed to pay
more attention to eWOM and prefer conspicuous consumption more frequently.
Keywords: Ewom, Conspicuous Consumption, Symbolic Consumption, Consumer Behavior
Jel Codes: M31, P46

Elektronik Agizdan Agiza Pazarlamanin Tiiketim Tiirleri ile Iliskisinde Gelirin Diizenleyici
Rolii

Ozet
eWOM, giiniimiiz dijital caginda tiiketicilerin iiriin ve hizmetleri degerlendirmek, deneyimlerini paylasmak ve énerilerde
bulunmak icin kullandigi gticlii bir iletisim aracidir. Tiiketiciler artik cevrimici platformlarda, sosyal medya, forumlar ve
inceleme siteleri gibi ortamlarda eWOM yoluyla iiriinleri ve hizmetleri hakkinda goriislerini acikca ifade etmektedirler. Bu
nedenle, eWOM'un tiiketici davraniglari tizerindeki etkilerini anlamak, pazarlama stratejilerinin sekillendirilmesi
agisindan kritik bir 6neme sahiptir. Bu makale, eWOM'un ézellikle gésteris¢i tiiketim ve sembolik tiiketim ile nasil
iliskilendirildigini ve bu iliskilerin gelir diizeyi tarafindan nasil diizenlendigini incelemektedir.
Bu ¢alisma, elektronik agizdan agiza pazarlamanin (eWOM) gésterisci tiiketim ve sembolik tiiketim ile olan iliskisini ve
gelirin bu iliskideki diizenleyici roliinii incelemeyi amaglamistir. Bu kapsamda Karabiik ilinde yasayan 455 katilimci
lizerinde gergeklestirilen bir anket ¢alismasi, Amos 20 ve SPSS Process 21 programlariyla analiz edilip, sonuglar
incelenmistir.
Sonuglar incelendiginde, eWOM'un her iki tiiketim tiiriinii de etkiledigini dogrulamistir. Ancak, gelirin bu iliskideki
diizenleyici etkileri farklidir. Sembolik tiiketim agisindan, gelirin diizenleyici bir rolii bulunmamaktadir, yani tiiketicilerin
sembolik tirtin veya hizmetlere olan ilgisi gelir diizeyine bagh olarak degismemektedir. Ancak, gésterisci tiiketimde yiiksek
gelire sahip bireylerin, eWOM'u daha fazla dikkate aldigi ve bu tiiketim bicimini daha sik tercih ettigi gézlemlenmigtir.
Anahtar kelimeler: Ewom, Gésterisci Tiiketim, Sembolik Tiiketim, Tiiketici Davranislari
Jel Kodu: M31, P46
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1. INTRODUCTION

The technological advancements brought about by the digital age and the widespread adoption of
the internet have profoundly reshaped consumer behaviour and their perceptions of products and
services. This transformation signifies a shift in how consumer behaviours are being shaped in the
digital realm, with traditional marketing strategies gradually replacing digital marketing approaches
(Belk, 2014). Consumers no longer solely rely on physical stores; they now actively seek information
about products and services on web-based platforms, influencing their purchasing decisions. In this
context, Electronic Word of Mouth (E-WOM) has emerged as a pivotal process where consumers
share their experiences, recommendations, and criticisms of products and services online (Kozinets
et al., 2010). Consequently, E-WOM has become a significant determinant in shaping consumers'
purchasing decisions.

Notably, many online consumers engage in thorough online research and consider other consumers'
product or service reviews and evaluations before making purchase decisions. This underscores the
adoption of E-WOM as an information source in the consumer decision-making process, where
consumer opinions play a central role in shaping their choices. According to E-Marketer's 2022 data,
approximately 90% of online consumers consider online research and evaluations by other
consumers when making decisions about purchasing products or services.

The influence of social media platforms has assumed an increasingly determinative role in
consumers' purchasing behaviours. Platforms like Facebook, Instagram, X, and similar popular social
media sites witness the sharing of billions of consumer opinions and product reviews every month
(Statista, 2022; Goktas & Gokerik,2024). These platforms enhance consumer interactions and
significantly influence product and service popularity and perceived value. Through social media,
consumers can facilitate other consumers' decision-making processes by sharing their experiences,
expectations, and preferences regarding products and services.

This new consumption habit has significantly impacted symbolic and conspicuous consumption
concepts. Symbolic consumption now represents a paradigm shift, as consumers no longer purchase
products solely for their functional attributes but also for the symbolic meanings and personal
identity they convey (Belk, 1988). When selecting a product, individuals now consider how that
product can contribute to their personal branding, lifestyle, and societal identity. In this regard, the
Consumer Insights report by Harris Interactive (2022) reveals that 75% of consumers believe that
products help them express themselves and symbolize their social belonging. This underscores that
symbolic consumption has evolved beyond mere consumption patterns and has become integral to
consumers' lives.

Conspicuous consumption, on the other hand, is a form of consumption where consumers seek to
gain prestige and status by ostentatiously displaying the products and services they possess in
society and on online platforms (Kozinets et al., 2010). This consumption pattern emerges as a
significant determinant of consumer income and behaviour. Notably, a positive correlation is
observed between online sharing of luxury products and consumer income (Luxury Society, 2022).
In other words, as consumers' incomes increase, their inclination toward conspicuous consumption
also grows.

This study aims to investigate the impact of electronic word-of-mouth (eWOM) marketing on
conspicuous and symbolic consumption and the moderating role of income level on these effects.
Based on a survey conducted with 455 participants in the province of Karabiik, the study reveals that
eWOM influences both types of consumption. However, income does not play a moderating role in
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symbolic consumption. The results indicate that individuals with higher income levels pay more
attention to eWOM and are more likely to engage in conspicuous consumption.

The contribution of the research highlights the significant influence of eWOM on consumer behaviour
and the moderating role of income level on this effect. This offers new perspectives to researchers
and businesses in understanding consumer behaviours and developing more effective marketing
strategies. Specifically, comprehending consumer behaviours differentiated by income level can
enable more targeted and effective marketing efforts. This study comprehensively examines the
literature, detailing the relationships between eWOM, conspicuous consumption, and symbolic
consumption and the impact of income level on these relationships.

2. LITERATURE REVIEW
In this section, the definitions of variables as presented in the literature have been included.
2.1 Electronic Word of Mouth Marketing

Electronic Word-of-mouth (eWOM) refers to the informal communication between consumers via
internet technology and is one of the marketing methods that influence consumers' purchasing
behaviours (Dyego & Oktavianti, 2020). eWOM can be defined as online communication about
products and services and has been studied from an economic perspective through theoretical
frameworks such as social learning and signalling theories (Doi & Hayakawa, 2020). The eWOM
process consists of three separate stages: creation, exposure, and evaluation; each stage must be
examined from both the consumer (eWOM sender and receiver) and the marketer (managing and
enhancing eWOM for business outcomes) perspectives (Babi¢ Rosario et al., 2020). Especially in the
service sector, eWOM significantly reduces consumers' perceived risk of intangible offerings and
affects consumers' decisions to share reviews and feedback, influenced by core motivational drivers
such as customer satisfaction, altruism, and self-esteem (De Angelis et al., 2020).

According to Hennig-Thurau and Walsh (2003), electronic word-of-mouth marketing, often called
eWOM, encompasses the positive or negative comments about a product or company through the
internet by potential, actual, or previous customers. Another definition characterises WOM as a form
of informal communication occurring in the online environment between a communicator and a
receiver, devoid of commercial intent (Buttle, 1998; Woodside & Delozier, 1976). Ennew etal. (2000),
in their research, defined electronic word-of-mouth marketing as verbal communication among
social groups such as product and service providers, non-business experts, family, and friends,
involving both positive and negative sentiments. You et al. (2015) further elaborated on electronic
word-of-mouth marketing, describing it as interactions between existing and potential consumers
through written online communication. These definitions show that electronic word-of-mouth
marketing is primarily associated with customer-initiated interactions in the literature. However, it
should be noted that non-customers, independent of businesses, also engage in word-of-mouth
marketing.

Electronic word-of-mouth marketing lets consumers access positive and negative information about
a specific product, brand, or service in a virtual environment. This access to information minimises
the risk associated with purchase decisions (Blazevic et al., 2013; Ransbotham et al., 2019; Gokerik
et al.,, 2018). Verma and Yadav (2021) delve into the transition of communication platforms from
physical to digital spaces, highlighting how the internet has revolutionised business scenarios by
making consumers the "media" for collaboration and information sharing. Brown et al. (2007), in
their study, position electronic word-of-mouth marketing as a consumer-centric marketing
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communication channel within the scope of marketing. Weng Marc et al. (2022) broadly define
electronic word-of-mouth marketing as a pre-purchase behaviour.

Based on the definitions found in the literature, electronic word-of-mouth marketing involves the
dissemination of both positive and negative comments about a product or business through the
internet by existing, potential, or prior customers, reaching a wide audience (Erkan et al., 2019;
Pursiainen, 2010; Jeong & Jang, 2011; Rabjohn et al., 2008; Bayraktaroglu & Akyol, 2009; Jalilvand et
al, 2011). Additionally, Jeong and Jang (2011) define electronic word-of-mouth marketing as all
informal communications carried out among consumers via internet-based technology regarding the
features or usage of a specific product.

2.2. Symbolic Consumption

Symbolic consumption is defined as the process through which individuals use products and brands
to express their social statuses, personal identities, and group memberships. This process shapes
individuals' social interactions and their positions within the social structure through the symbolic
meanings of goods and services beyond their functional values. Symbolic consumption is closely
linked to how individuals perceive themselves and their social environments, desires to gain social
status, personal expression, and identification with the community (Davis, 2019; Keinan et al.,, 2019).
This form of consumption plays a critical role in understanding an individual's position and
relationships within their social environment, originating from desires for personal identity, status
attainment, or association with a specific community.

Symbolic consumption is closely associated with motivations to fulfill the needs for social acceptance
and belonging, personal expression, and identification desires. Products and brands, with their
symbolic meanings, shape individuals' social relationships and group dynamics, deepening their
understanding of themselves and their environments and assisting in determining their positions
within the social context (Gordillo-Rodriguez & Sanz Marcos, 2020; Suma, 2018). Furthermore,
individuals' purchasing decisions are not solely to meet needs but are also conscious choices directed
towards products and services that carry symbolic meanings, functioning as tools for social
communication.

In modern societies, symbolic consumption is not limited to physical products but also manifests
through social media, online platforms, and virtual identities. The digital age has unveiled new
dimensions of symbolic consumption; individuals continue to pursue desires for self-expression and
social status attainment through their online activities. Social media influencers, digital games, and
virtual worlds are new media tools revealing the dimensions of symbolic consumption in the digital
world (Carvalho et al., 2023; Yang, 2018). In this context, symbolic consumption is a significant
concept in understanding individuals' digital identities and online social relationships. Thus,
symbolic consumption plays a central role in understanding and expressing individuals' positions
and roles in the social world. This process is fueled by the desire to meet needs for social acceptance,
belonging, and personal expression, manifesting in both physical and digital worlds. Symbolic
consumption continues to be a critical concept in understanding the social structure of modern
societies and interpersonal relationships (Gokcek, 2023; Sahin & Nasir, 2022). Therefore, symbolic
consumption is a vital tool for understanding how individuals position themselves and make sense
of themselves in a social context, which makes it indispensable for understanding the social dynamics
of modern societies.
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2.3. Conspicuous Consumption

Conspicuous consumption is how individuals purchase luxury goods and services to express their
wealth and social status. This behaviour is conducted to attract peer attention, gain prestige, and
secure a certain position within the social class. Conspicuous consumption is a complex social and
psychological phenomenon shaped by individual values, social norms, and cultural factors (Goenka
& Thomas, 2020; Johnson et al,, 2018). Hence, conspicuous consumption continues to serve as a tool
for shaping social perceptions and determining one's place within the social hierarchy,
demonstrating its fundamental role in understanding socioeconomic structures.

This form of consumption has become a means of display through material possessions, experiential
purchases, and social media. Social media provides a platform for individuals to showcase their
luxurious lifestyles and spread their conspicuous consumption behaviours to a broad audience. This
situation can further reinforce individuals' tendencies towards conspicuous consumption and
increase the social acceptance of such behaviours (Wai & Osman, 2022; Qattan & Khasawneh, 2020).
Therefore, the visibility and prevalence of this consumption form, enhanced by digital platforms and
social media, profoundly affect how modern societies communicate and express social status.

Conspicuous consumption is closely related to an individual's self-esteem, self-image, and social
status. Individuals may engage in conspicuous consumption to meet societal expectations,
strengthen the sense of social belonging, and express their identities. This process significantly
impacts how individuals perceive themselves and their social environments (Topg¢u, 2018; Bronner
& de Hoog, 2018). In this context, conspicuous consumption reflects the desires of individuals in
modern societies to express their social positions and identities. Manifesting in both physical and
digital realms, this consumption form is a product of individual and social dynamics. Understanding
conspicuous consumption is critically important to grasp individuals' positions within social
structures, their social relationships, and self-perceptions. In this light, conspicuous consumption
serves as a vital tool for comprehending how individuals are positioned in the social world and
interpreted within a societal context, making it indispensable for understanding the social dynamics
of modern societies (Melo et al.,, 2021; Murphy, 2018). Consequently, conspicuous consumption
reveals how individuals redefine their places within social networks and seek social approval,
rendering it a significant phenomenon at both individual and societal levels.

3. METHOD
3.1. Research Model

This study is a quantitative, descriptive research aiming to determine the relationship between
electronic word-of-mouth marketing and the consumption concepts of symbolic and conspicuous
consumption and examine the moderating effect of income on these consumption patterns. Research
data were obtained through a two-stage process involving a literature review and survey
implementation. The study has been granted ethical approval by the Karabiik University Social and
Human Sciences Research Ethics Board with a decision dated 29.12.2023 and numbered E.302590,
thus allowing the research to be conducted.

In the first section of the questionnaire used in the study, a classification scale was employed to
determine the participants' demographic characteristics (gender, age, education level, and
household income). The second section includes interval scale statements for evaluating electronic
word-of-mouth marketing, symbolic consumption, and conspicuous consumption. These statements
are based on the perspectives of academics following the studies of Giirbiiz and Bozkurt (2022), Cakir
etal. (2017), and Aslan (2021). The interval scales were structured in a 5-point Likert scale format,
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ranging from '1' for 'Strongly Disagree' to '5' for 'Strongly Agree." The questionnaire data were
collected from 455 participants using convenience sampling methods through face-to-face and online
survey techniques within the month of December 2023. Finally, all study hypotheses were analysed
using Structural Equation Modelling (SEM) and the Hayes Process Method in SPSS.

3.2. Hypotheses of the Study

This study aims to determine the significance of electronic word-of-mouth marketing. The research
problem is formulated in this context as "the impact of electronic word-of-mouth marketing on
consumer behaviour and the moderating role of income in this effect." In the envisaged model in the
study, electronic word-of-mouth marketing understanding is considered an independent variable,
while symbolic consumption and conspicuous consumption are treated as dependent variables. The
hypotheses to be tested are formulated as follows:

The hypothesis that electronic Word of Mouth (eWOM) has a significant and positive impact on
conspicuous consumption is bolstered by the meta-analytic study of Babi¢ Rosario and colleagues
(2016), which details the effect of eWOM on sales and elucidates how platform, product, and metric
factors moderate this impact. This study is supported by the literature review conducted by Huete-
Alcocer (2017), highlighting the extensive influence of eWOM on consumer behaviour. Specifically,
the research conducted by Kurnaz and Duman (2021) directly addresses how eWOM triggers
conspicuous and material consumption among Generation Z, further solidifying the foundation of the
hypothesis. The study by Kartika and Pandjaitan (2023) examines the effects of eWOM and social
media marketing on brand image and purchase intention, offering crucial insights into how the
demand for high-status products could be linked to conspicuous consumption. Lastly, the research
by Kuo and Nakhata (2019) explores the impacts of positive and negative eWOM on consumer
perceptions, providing significant awareness of how these effects could play a role in conspicuous
consumption. These mentioned sources create a theoretical framework for understanding the effects
of eWOM on conspicuous consumption, considering which the H1 hypothesis has been formulated.

H1: Electronic word-of-mouth marketing positively and significantly impacts conspicuous
consumption.

Electronic word-of-mouth (eWOM) marketing is considered one of the most potent influencers on
consumer behaviours in the digital age, and understanding how this interaction varies with income
levels is critical for developing marketing strategies. The meta-analysis conducted by You et al.
(2015) reveals how the impact of eWOM on sales is modified by product characteristics, industry
features, and platform attributes, suggesting that individuals with higher incomes may interpret
eWOM messages differently and exhibit a higher sensitivity to these messages. The study by Babi¢
Rosario and colleagues (2016) demonstrates how the effectiveness of eWOM varies according to
platform, product, and metric factors, and these findings support the hypothesis that the conspicuous
consumption behaviours of individuals in higher income groups could be more significantly affected
by eWOM. The research conducted by Kartika and Pandjaitan (2023) examines the impact of eWOM
and social media marketing on brand image and purchase intentions, proposing that consumers with
higher income levels are more affected by these interactions. Perspectives presented by Dwivedi and
colleagues (2021) discuss the influence of eWOM on future marketing strategies in depth while
providing a framework to understand better consumer behaviours that differ according to income
levels. Lastly, the study by Dyego and Oktavianti (2020) addresses the effect of eWOM on purchase
intentions, indicating that this effect may be more pronounced among individuals with higher income
levels. Collectively, these studies lay a theoretical foundation for the variability of the impact of
eWOM on conspicuous consumption based on income levels and suggest that individuals with higher

777



M. Gékerik
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:3 Doi: 10.24988 /ije.1415208

incomes are more likely to respond to eWOM messages. In this context, the H1a hypothesis has been
formulated.

H1a: Electronic word-of-mouth marketing has a greater impact on conspicuous consumption among
individuals with higher incomes compared to those with lower incomes.

Electronic word-of-mouth (eWOM) marketing has become a cornerstone of modern marketing
strategies, fundamentally altering how consumers acquire information about brands, particularly
with the proliferation of social media platforms. In this context, the study by Srivastava and
Sivaramakrishnan (2021) investigates the impact of eWOM on Consumer Brand Engagement (CBE)
and, consequently, its effects on customer loyalty and satisfaction, revealing that eWOM has a
significant effect on symbolic consumption. Erkan and Evans (2016) explore the influence of eWOM
conversations on social media on consumers' purchase intentions, highlighting the profound impact
of eWOM on consumer behaviours. Another study by Chu et al. (2019) presents crucial findings on
how eWOM affects symbolic consumption among Chinese travellers on social platforms like WeChat.
Augusto and Torres (2018) examine the impact of brand attitude and eWOM on consumers'
willingness to pay premium prices, showing how symbolic aspects of consumption, such as
consumer-brand identification and brand value, are shaped by eWOM. The research by Kudeshia and
Kumar (2017) studies the effects of user-generated positive eWOM on Facebook on brand attitude
and purchase intention, demonstrating that eWOM plays a critical role in enhancing the symbolic
value of brands. These studies indicate that eWOM marketing positively and meaningfully impacts
symbolic consumption by enriching consumers' interactions with brands. Based on these studies, the
H2 hypothesis has been formulated.

H2: Electronic word-of-mouth marketing positively and significantly impacts symbolic consumption.

The hypothesis that the impact of electronic word-of-mouth (eWOM) marketing on symbolic
consumption is greater among individuals with higher income levels compared to those with lower
incomes is supported by the existing literature examining various effects of eWOM on consumer
behaviours. The study by Ismagilova et al. (2017) reveals that eWOM significantly affects consumer
attitudes and purchasing decisions at both market and individual levels while implying that these
effects may vary according to income levels. Liu et al. (2021) emphasise the importance of emotional
sharing in eWOM communication, suggesting that higher income groups may tend to form more
emotional connections with brands, which could further influence symbolic consumption. Abubakar
and Ilkan (2016) examine the impact of eWOM on destination trust and travel intention, indicating
that income could play a significant moderating role in this interaction. Mishra et al. (2018)
investigate the effects of various demographic factors on eWOM intentions, showing that income
level might indirectly impact eWOM behaviours. Lastly, the study by Chu et al. (2019) discusses the
influence of personality traits on eWOM intention, debating how the need for self-enhancement and
community engagement among high-income individuals could affect symbolic consumption through
eWOM. All these studies lay a theoretical foundation for the variation in the impact of eWOM on
symbolic consumption according to income level and suggest that individuals with higher incomes
are more inclined to derive deeper symbolic value from eWOM messages. In light of all this
information, the H2a hypothesis has been formulated.

H2a: Electronic Word-of-Mouth Marketing has a greater impact on symbolic consumption among
individuals with higher income levels compared to those with lower income levels.
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Within the scope of the research problem, the research model, created to determine the impact of
electronic word-of-mouth marketing on symbolic and conspicuous consumption and the moderating
role of income in these effects, is illustrated in Figure 1.

Figure 1: Research Model
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4. FINDINGS

The presence of relationships between variables was extensively analysed using structural equation
modelling in the AMOS 20 program. The moderating variables were analysed using the Hayes Process
Method in SPSS. Finally, the hypotheses formulated based on the relationships between variables in
the model were interpreted considering the test results and the findings obtained.

4.1. Demographic Overview of the Research Participants

In the initial research stage, participants were asked for information regarding gender, age,
educational background, and household income, which was limited to those residing in Karabiik. The
distribution of 455 participants based on the gender variable is shown in Table 1.

Table 1. Distribution of the Sample Based on Gender

Gender N %

Female 269 59
Male 186 41
Total 455 100

Table 1 shows that 59% of the participants are female, while 41% are male. The table indicates a
larger number of female participants in the study. However, there is no statistically significant
numerical difference between males and females.
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Table 2. Distribution of the Sample Based on Age Variable

Age N %
Between 18-25 89 20
Between 26-42 237 52
Between 43-57 104 23
58 and above 25 5
Total 455 100

Minimum 18
Maximum 58 and above

According to Table 2, it has been determined that 20% of the participants are in the age range of 18
to 25, 52% are in the age range of 26 to 42, 23% are in the age range of 43 to 57, and 5% are 58 years
and older. It is observed that most of the participants in the sample, 52%, fall within the age range of
26 to 42. Subsequently, 23% are observed to be in the age range of 43 to 57. It has been determined
that the minimum age of the participants is 18.

Table 3. Distribution of the Sample Based on Education Level Variable

Education Level N %
Elementary School 14 3
Secondary Education 47 10
Associate Degree 115 25
Bachelor's Degree 179 46
Postgraduate 100 16
Total 455 100

According to Table 3, 3% of the participants are elementary school graduates, 10% have completed
secondary education, 25% have associate degrees, 46% have bachelor's degrees, and 16% hold

postgraduate degrees. The table indicates that most of the sample comprises bachelor's degree
graduates.

Table 4. Distribution of the Sample Based on Household Income Level Variable

Household Income N %

Status
0-11402 TL 63 14
11403- 22804 TL 83 18
22805- 34206 TL 191 42
34207- 45608 TL 75 16
45609 TL and above 43 10
Total 455 100

According to Table 4, 14% of the participants have a household income between 0 and 11,402 TL,
18% have an income between 11,403 and 22,804 TL, 42% have an income between 22,805 and
34,206 TL, 16% have an income between 34,207 and 45,608 TL, and 10% have an income of 45,609
TL and above. According to the table, it can be stated that most of the sample consists of participants
with a household income ranging from 22,805 TL to 34,206 TL. The second-largest group falls within
the income range of 11,403 TL to 22,804 TL, constituting 18% of the participants. There is a
significant difference between these two numerical data sets.
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4.2. Relations Among Variables

In line with the research objectives, correlation analysis was conducted to interpret the mutual
relationships between the variables of electronic word-of-mouth marketing, conspicuous
consumption, and symbolic consumption scales (Table 5).

Table 5. Correlations Among Variables

Mean Sdt CC E-WOM SC
Conspicuous Consumption (CC) 2,70 1,007 0,661
Electronic Word-of-Mouth (E-WOM) 2,27 1,082 0,518 0,629
Symbolic Consumption (SC) 3,22 1,068 0,219 0,284 0,641

Table 5 provides a comprehensive overview of the statistical relationships among various consumer
behaviour variables, with a specific focus on Conspicuous Consumption (CC), Electronic Word-of-
Mouth (E-WOM), and Symbolic Consumption (SC). Notably, the table reveals a substantial correlation
coefficient of 0.661 for CC with itself, signifying a moderate to strong relationship and suggesting a
degree of consistency in how respondents engage in conspicuous consumption. Furthermore, a
moderate correlation of 0.518 between E-WOM and CC implies that increased conspicuous
consumption may lead to higher engagement in electronic word-of-mouth activities, with a self-
correlation of E-WOM at 0.629 indicating consistent behaviour. Conversely, SC exhibits relatively low
correlations with CC (0.219) and E-WOM (0.284), implying a weaker influence. Nevertheless, the self-
correlation of SC at 0.641 points to a moderate degree of consistency in symbolic consumption
behaviour. Mean values show that SC is the most pronounced form of consumption among
respondents, and standard deviations near one highlight moderate variability in responses,
underscoring diverse attitudes and behaviours within the sample concerning these consumption

types.

4.3. Confirmatory Factor Analysis (CFA) Findings for the Measurement Model

The analysis outcomes confirm the acceptance of the overall model, which, in turn, necessitates that
the goodness-of-fit values adhere to acceptable thresholds. Typically ranging from 0 to 1, goodness-
of-fit values signify the degree of alignment between the data and the model. A value of 0 implies no
correspondence between the data and the model, while a value of 1 suggests a perfect fit. In practice,
values surpassing 0.80 and approaching one generally indicate an acceptable fit, as Ozdamar (2002)
stipulated in his research.

The measurement model conducted within the framework of electronic word-of-mouth,
Conspicuous Consumption, and Symbolic Consumption is presented in Figure 2.
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Figure 2. Measurement Model
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In Figure 2, the schematic representation illustrates latent variables denoted by circular symbols (e1l,
e2, e3, etc.), while rectangular symbols (EWOM1, EWOM2, etc.) represent observed variables. The
lines connecting latent variables signify correlations, denoting the causal relationships between
these latent variables. On the rightmost side, arrows pointing towards observed variables from latent
variables represent measurement errors (h). Conversely, arrows extending from latent variables to
observed variables indicate the factor loadings of each element, signifying how these elements are
represented by their respective latent variables. This graphical depiction provides a visual
understanding of the structural model's components and the interplay between latent and observed
variables.

Table 6 presents various statistical values, including non-standardized values, standardized values,
standard errors, t-values, and squared multiple correlations (R2) for the variables under
consideration. Notably, when examining the standardized values in the table, it becomes apparent
that the factor loadings of latent variables fall within the range of 0.393 to 0.838. According to Kline
(1994), load values ranging from 0.30 to 0.59 are typically considered to indicate moderate validity,
while values equal to or exceeding 0.60 are regarded as reflective of a high level of validity. This
assessment aids in gauging the strength of the relationships between latent and observed variables
within the structural model.

782



M. Gokerik

Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:3 Doi: 10.24988 /ije.1415208

Table 6. Values for Confirmatory Factor Analysis (CFA)

Unstandardized Standardized

Variable Values Values Errors T-Values R2
EWOM1 1,402 0,715 0,161 8,719 0,51
EWOM?2 1,629 0,813 0,179 9,084 0,66
EWOM3 1,645 0,801 0,182 9,049 0,64
EWOM4 1,448 0,620 0,176 8,226 0,38
EWOM12 ,828 0,393 0,087 9,470 0,15
EWOM13 1,019 0,468 0,087 11,739 0,21
EWOM14 1 0,445 - - 0,19
Conspicuous?2 1 0,610 - - 0,37
Conspicuous3 1,158 0,698 0,104 11,147 0,48
Conspicuous4 1,208 0,742 0,105 11,549 0,55
Conspicuous5 1 0,720 0,088 11,357 0,51
Conspicuous10 ,818 0,508 0,093 8,827 0,25
Symblicl 1 0,585 - - 0,34
Symblic2 1,156 0,667 0,071 16,316 0,44
Symblic4 1,386 0,838 0,110 12,546 0,70
Symblic5 1,398 0,830 0,112 12,498 0,68
Symblic6 ,874 0,571 0,089 9,831 0,32
Symblic7 ,840 0,579 0,085 9,922 0,33
Symblic8 ,669 0,468 0,080 8,393 0,21
Symbolic9 ,605 0,477 0,071 8,536 0,22

Within the Confirmatory Factor Analysis (CFA) framework, the significance levels of t-values for
observed variables were scrutinized. In this context, t-values exceeding 1.96 within a 95% confidence
interval indicate that the latent variable significantly accounts for the observed variable at a 0.05
significance level. Likewise, t-values surpassing 2.56 within a 99% confidence interval suggest that

the latent variable significantly explains the observed variable at a 0.01 significance level.

Table 6 presents CFA results, revealing that the lowest t-value computed by CFA is 8.226, while the
highest t-value is 16.316. Remarkably, all t-values in the study substantially exceed the threshold of
2.56, underscoring that all relationships between latent variables and observed variables

demonstrate robust statistical significance.

Table 7. Goodness-of-Fit Indices for Confirmatory Factor Analysis

Goodness of Fit Criteria Goodness-of- Criterion for Acceptable
Fit Value Good Fit Fit Criterion

Chi-square/degrees of freedom ratio (450,721/161) <3 <c
(x2/sd) 2,800
Goodness of Fit Index (GFI) 0,912 >0,90 >0,80
Adjusted Goodness of Fit Index (AGFI) 0,885 >0,90 > 0,80
Comparative Fit Index (CFI) 0,924 >0,95 >0,90
Root Mean Square Error of 0,063 <0,05 <0,08

Approximation (RMSEA)

Table 7 furnishes the goodness-of-fit benchmarks utilized in the scrutinized confirmatory factor
analysis to gauge the alignment and coherence of the model's associations with the sample data.
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When assessing the limitations of the Chi-square statistic, it is customary to regard a x2/df ratio
below five as suitable for an adequate fit, while below three denotes a strong fit. The Chi-square
goodness-of-fit test, in this instance, records a x2/df value of 2.80, fulfilling the prerequisites for a
robust fit. The anticipated range for the Goodness of Fit Index (GFI) is between 0 and 1. The table
shows that the GFI stands at 0.912, signifying a strong fit (Bayram, 2010; Simsek, 2007). The Adjusted
Goodness of Fit Index (AGFI) warrants an adequate fit when it falls within the 0.8 to 0.9 range and a
strong fit when surpassing 0.9. Here, the AGFI value of 0.885 aligns with the criteria for an acceptable
fit. The Comparative Fit Index (CFI) assumes values between 0 and 1, with proximity to 1 indicating
a solid fit. A CFI value ranging from 0.90 to 0.95 is deemed acceptable, while values exceeding 0.95
imply a robust fit. The CFI value of 0.92 in the table complies with the conditions for an acceptable fit
(Bayram, 2010; Meydan & Sesen, 2011). The root Mean Square Error of Approximation (RMSEA) is
anticipated to approximate 0. In Table 7, the RMSEA score of 0.063 meets the requirements for an
acceptable fit. The goodness-of-fit criteria substantiate the consistency between the model's
associations and the sample data.

4.4, Structural Model

A structural model enables the analysis of the relationships among the variables employed in the
study. It facilitates the testing of two hypotheses formulated for the study. Path analysis has been
employed to measure the direct effects of electronic word-of-mouth marketing on conspicuous
consumption and symbolic consumption (H1, H2). This path analysis is shown in Figure 3.

Figure 3. Path Analysis

29

Table 8 displays that the Chi-Square Goodness of Fit Test results in a value of 2.796. Furthermore,
the AGFI, CFI, and RMSEA criteria indicate an acceptable fit. The GFI criterion also demonstrates a
good fit, with a value of 0.912.
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Table 8. Structural Model Fit Indices

Goodness of Fit Criteria Goodness-of- Criterion for Acceptable
Fit Value Good Fit Fit Criterion

Chi-square/degrees of freedom ratio (452,879/162) <3 <c
(x2/sd) 2,796
Goodness of Fit Index (GFI) 0,912 >0,90 >0,80
Adjusted Goodness of Fit Index (AGFI) 0,886 >0,90 >0,80
Comparative Fit Index (CFI) 0,924 >0,95 >0,90
Root Mean Square Error of 0,063 <0,05 <0,08

Approximation (RMSEA)

4.5. Findings

Table 9. Structural Model Values (H1)

Hypothesis Standardized Standard T-Values P
Values Errors
H1 eWOM IConspicuous 0,676* 0,105 6,450 HoHk
Consumption
p<0,05

When examining the path analysis in Figure 1 and referring to the values in Table 9, it is observed
that the dimension of electronic word-of-mouth marketing has a positive and significant impact on
the conspicuous consumption factor (H1: f=0.676, p>0.05). Since the p-value between electronic
word-of-mouth marketing orientation and conspicuous consumption is less than 0.05, the H1
hypothesis is accepted.

Table 10. The moderating effect of income (H1a)

Model B Std. Error t P
Constant 2,260 ,031 73,693 ,000
EWOM ,328 ,031 10,602 ,000
Income ,003 ,031 0,082 ,935
Moderating Effect (X*W) ,089 ,031 2,873 ,004
R R2 F P
,453 ,205 38,803 ,000
AR? F P
X*W ,015 8,255 ,004

The hypotheses (H1a, H2a) were tested using the SPSS plugin Process Version 4.1 developed by
Hayes (2022) to determine the moderating role of income in the relationship between electronic
word-of-mouth and conspicuous consumption. The test results and findings are presented in the
table above (Table 10).
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Figure 4. The moderating effect of income (H1a)
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According to the results obtained in Table 10, it can be observed that the model is significant as a
whole (F=38.803, p=0.000<0.05). Approximately 20.5% of the total variance in conspicuous
consumption can be explained by this model. The moderating effect's contribution to the variance
(AR2) is 0.015%, which is relatively small yet statistically significant (F=8.255, p=0.004<0.05). Due
to the significance level of the moderating effect being p=0.004<0.05, it can be concluded that income
plays a moderating role in the relationship between electronic word-of-mouth and conspicuous
consumption. Consequently, Hypothesis H1a is accepted.

Table 11. Structural Model Values (H2)

Hypothesis Standardized Standard T-Values P
Values Errors
Hi eWOM Symbolic 0,390* 0,085 4,579 ok
Consumption
p<0,05

When examining the path analysis in Figure 1 and referring to the values in Table 11, it is observed
that the dimension of electronic word-of-mouth marketing has a positive and significant impact on
the conspicuous consumption factor (H1: f=0.390, p>0.05). Since the p-value between electronic
word-of-mouth marketing orientation and symbolic consumption is less than 0.05, the H2 hypothesis
is accepted.
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Table 12. The moderating effect of income (H2a)

Model B Std. Error t P
Constant 3,224 ,033 97,089 ,000
EWOM ,162 ,033 4,824 ,000
Income ,063 ,033 1,887 ,060
Moderatinwect (X*W) -,013 ,034 -,394 ,694
R R2 F P
,230 ,053 8,364 ,000
AR2? F P
X*W ,000 ,155 ,694

p<0,05

According to the results obtained in Table 12, it is evident that the model is significant as a whole
(F=8.364, p=0.000<0.05). Approximately 5.3% of the total variance in symbolic consumption can be
explained by this model. However, the contribution of the moderating effect to the variance (AR2) is
0%, which is exceedingly small and statistically insignificant (F=0.155, p=0.694<0.05). Since the
significance level of the moderating effect is p=0.694<0.05, it can be concluded that income does not
play a role in moderating the relationship between electronic word-of-mouth and symbolic
consumption. Therefore, Hypothesis H2a is rejected.

5. RESULT AND DISCUSSION

This study aimed to explore the impact of electronic word-of-mouth marketing (E-WOM) on
consumer consumption habits, examining the moderating role of income. In this context, the study's
purpose was to research the effects of electronic word-of-mouth marketing on conspicuous
consumption and symbolic consumption and determine the regulatory role of income in these effects.

Electronic word-of-mouth marketing (E-WOM) has garnered significant attention in recent years and
is considered a crucial factor influencing consumers' purchasing decisions (Liu et al., 2022). With the
proliferation of digital platforms, consumers share their experiences about products and services on

online platforms, which can influence other consumers' purchasing decisions (Chevalier & Mayzlin,
2006).

Conspicuous consumption is a form of consumer behaviour where individuals purchase products
and services not only for their needs but also to showcase their status and prestige and to draw the
attention of others (Veblen, 2005). This type of consumption has been further amplified, especially
with the influence of social media, as consumers can showcase their products and services on online
platforms (Gilal et al., 2017). Symbolic consumption, on the other hand, signifies consumers’
tendency to use products and services as symbols, signs, or status indicators (Mick & Buhl, 1992).
Such consumption can help individuals express their identities and develop a sense of belonging in
social groups (Belk, 1988). Income plays a significant role in consumers' purchasing behaviours
(Wang, 2023). Individuals with higher incomes often prefer more luxurious and conspicuous
products, while those with lower income levels may opt for more economical options (Dholakia,
1999).

The hypotheses of this study specifically address the effects of E-WOM on conspicuous consumption

and symbolic consumption, as well as the moderating role of income. The study's results confirm that
E-WOM positively and significantly impacts conspicuous consumption. Furthermore, it was found
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that income plays a regulatory role in these effects, with individuals with higher income levels
experiencing a stronger influence of E-WOM. However, when examining the effects on symbolic
consumption, it was observed that E-WOM still has a positive and significant impact. However,
income does not play a regulatory role in these effects.

The theoretical contribution of this study lies in enhancing our understanding of the effects of E-
WOM on consumption habits and the moderating role of income. Additionally, the study highlights
the dynamics of consumer behaviours on digital platforms, which is essential for developing
marketing strategies. The practical contribution of the study is to assist practitioners in considering
the effects of E-WOM and income when crafting marketing strategies. Particularly for brands offering
luxury and conspicuous products, it is crucial to develop targeted E-WOM strategies considering the
target audience's income levels.

However, the study has certain limitations. It was conducted only in Karabiik province, and there is
a need for studies examining consumer behaviours in different geographical regions. Additionally,
the study relies on subjective data, and future research can place more emphasis on objective data.
The study focused only on conspicuous consumption and symbolic consumption types among
consumption varieties; future research may consider investigating hedonic, impulsive, and
compulsive consumption for a more comprehensive understanding.

In conclusion, this study has investigated the impact of E-WOM on consumption habits while
addressing the moderating role of income. The findings have significant implications for marketing
strategy development and understanding consumer behaviours. Future research can further delve
into this area, possibly considering different variables and expanding the scope of consumer
behaviour studies.
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Abstract

The study aimed to map the changes that continuous auditing has shown over the years, and the studies related to continuous
audit were published in the Web of Science database with Voswiever. The article aims to determine the working trends and
gaps within the scope of continuous auditing by using quantitative data and a systematic summary of the key concepts
related to Continuous Auditing, which is brought to the attention of researchers and determined as a result of bibliometric
analysis. Data from studies in various fields examined in Web of Science and determined from 2000 to the present were taken
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in which they were published, most were found to be 2016 (21 studies), 2020 (15 studies), and 2012 (15 studies).
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1. INTRODUCTION

Today, the emergence of computers has significantly changed how business is done in organizations,
and how financial information is delivered to stakeholders. The number of businesses using the
Internet to carry out their activities and publish their financial reports in real-time is increasing
rapidly. This real-time financial reporting and continuous auditing is crucial to ensuring the
continuous accuracy and reliability of the information presented. Bibliometric mapping, as an
essential research approach in bibliometrics, is a program or software-based analysis technique that
involves analyzing and visualizing a wide variety of scientific studies in a particular field. The
program aims to present the conceptual, social, or intellectual structure, development process, and
dynamics of the scientific research area with visual outputs. VOS viewer is a free, open-source
bibliometric mapping program that allows the creation of maps based on network, bibliographic, and
textual data, visualizing studies in the literature and exploring them in various contexts. The program
creates maps based on existing or researcher-generated data using the author, country, journal,
citation, keywords, abstract, and institution data supporting scientific research. Unlike many
programs for bibliometric mapping, VOS viewer pays special attention to the graphical
representation of bibliometric maps. At the same time, the program presents three different
visualizations of a map with relevant data: network, layer, and density (Arslan, 2022,36). The study
aims to map the changes in the concept of Continuous Auditing published in the Web of Science
database over the years and the studies related to continuous auditing with Voswiever. The article
uses quantitative data and aims to determine the study orientations and gaps in the scope of
continuous auditing by using bibliometric analysis of a systematic summary of the existing literature
on Continuous Auditing, one of the critical concepts presented to the attention of researchers. The
data of the studies in various fields examined in Web of Science and determined from 2000 are taken
as the basis for the analysis.

2. CONCEPTUAL FRAMEWORK
2.1. The Concept of Continuous Audit

"Continuous audit is a method that allows independent auditors to provide written assurance by
using audit reports as soon as the events that form the basis of the audit subject determined by the
business managers occur or shortly after." Continuous Auditing is a process that involves auditing
and simultaneously reporting the issues within the scope of the Audit within a short period of time
(monthly, weekly, daily, or even instantaneously if there is a demand) after the event occurs.
(Cetinoglu, 2022,5)

A continuous audit consists of any of the methods used by auditors to perform the Audit on an
ongoing basis and does not require the preparation of a report on the results of the Audit. A
continuous audit can also be defined as a process that tests transactions on an ongoing basis based
on criteria prescribed by the auditor and identifies exceptions for the auditor to fulfill additional
processes.

2.2. Literature Research on Continuous Auditing

Many studies in the domestic and foreign literature on continuous auditing have examined it from
various perspectives. In their study in 1999, Kogan et al. revealed that the increase in electronic
commerce makes continuous auditing mandatory.

In their study in 2003, Vasarhelyi and Greenstein stated that the importance of e-commerce activities
and the need for constant control are increasing. Studies conducted by Huton et al. 2002 concluded
that businesses' more frequent financial reporting increased their revenues. Elliott reached the same
conclusion by conducting a study on the same subject in the same year. In 2001, Rezaee et al. He
determined that computer-aided information technologies contributed to the concept of continuous
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control. In the same year, the work of Krass, Vasarhelyi, and their friends focused on the Enron
scandal, and it was revealed that independent auditors accepted the concept of continuous auditing
more. In 2004, Van Decker mentioned the importance of continuous auditing to ensure information
integration in the electronic environment. Also, in 2004, Vasarhelyi and his colleagues examined
Article 404 of the Sarbanes Oxley law. Means and Warren emphasized that continuous auditing is a
need by articles 302 and 404 of the Sarbanes Oxley Act in 2005 (Ondes and Aggiil, 2020, 3553). 2007
Brown, Wong, and Baldwin conducted a study examining continuous auditing in detail. The concept
of continuous control was examined from a different perspective by Chou, Du, and Lai in the same
year. In their study in 2014, Alles, Kogan, and Vasarhelyi examined the importance of continuous
auditing in detail and evaluated continuous auditing, especially in terms of security.

In his study in 2006, Agca revealed a paradox in which the parties involved could not fully benefit
from the advantages brought by information technologies and emphasized that this paradox could
be solved with the Continuous Auditing approach put forward in the recent auditing literature. In
this study, the continuous auditing approach, which can completely change the traditional auditing
approach, is explained based on the basic principles, and whether the approach can be applied in
today's conditions is examined from an economic and technical perspective. Kurnaz and Cetinoglu,
in their study titled Current Approaches in Internal Auditing in 2010, revealed all the conceptual
aspects of continuous auditing and stated the applicability of continuous auditing in commercial
banks. Memis and Tiim examined the relationship between internal audit and continuous audit in
2011. They stated that continuous audit will assist the top management in evaluating the continuous
monitoring function of the institution by ensuring the effective functioning of control systems and
auditing processes. In their study in 2012, Marsap, Kurt, and U¢ma argued that the applicability of
the continuous auditing phenomenon could be possible with an integrated work between internal
auditing and independent auditing. In this context, strategic management accounting tools could
spontaneously create a control mechanism.

In his 2014 study, Boydas Hazar discussed continuous auditing from many aspects and examined it
in detail. Kiymetli Sen touched upon the importance of continuous control in her studies in 2016 and
emphasized that dissemination of the XBRL application would be highly beneficial. Again, in the same
year, Cankar stated that auditors should prepare for continuous auditing and gain the technical
capacity required by this trend. In 2016, Acar, Oztiirk, and Usul argued that businesses should have
a strong automation structure to implement continuous auditing, stated that continuous auditing
provides a great deal of transparency to businesses, and emphasized that continuous auditing
provides excellent advantages to businesses in the competitive environment.

In their research in 2020, Aggiil and Ondes aimed to reveal the primary purposes of continuous
auditing practices and the conditions of implementation of continuous auditing in Turkey's 500
Largest Industrial Enterprises in 2018, as determined by the Istanbul Chamber of Industry (ISO). As
a result, all companies participating in the research stated that their expectations from continuous
auditing were met. In this context, it can be concluded that the expected benefits of continuous
auditing are realized, and companies are satisfied with continuous auditing practices.

3. METHOD
3.1. Purpose of the research

As a result of the bibliometric analysis conducted on continuous auditing, studies on continuous
auditing are presented for the review of researchers from a holistic perspective with the help of
quantitative data and numerical measurement indicators. In addition, bibliometric mapping is a
program or software-based analysis technique that involves the analysis and visualization of a wide
range of scientific studies in each field, which is a critical research approach in bibliometrics. The
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program aims to present the conceptual, social, or intellectual structure, development process, and
dynamics of the scientific research field with visual outputs.

3.2. Data and Analysis

Various bibliometric analysis tools have been used in the literature. In our study, the Vosviewer
program was preferred because it provides visualization, mapping, and multidimensional analysis,
allows in-depth analysis of data sets, and is considered to be one of the important programs that
facilitate researchers in discovering new concepts, evolutions, and relationships in the literature, and
is also strong in terms of functionality. In this study, the Web of Science database was used, which
uses various control mechanisms with advanced search indicators for advanced data analysis. The
Web of Science database provides comprehensive data collection from different disciplines.
Determining the Web of Science to be used in bibliometric analyses is very important in terms of the
reliability of the research, as it contains qualified and reliable studies in terms of publication ethics.
Our study has some limitations. The most critical limitation of the study is that only the studies
scanned in WOS (Web of Science) were examined within the scope of the analysis, and databases
such as YOK Thesis Archive in Turkey, Ulakbim (Tr-index), as well as international databases such as
Scopus and Pubmed and other sources not included in the scope of the analysis were excluded.
Considering these limitations that reveal the distinctive features of bibliometric analysis, it may be
recommended to consider subjecting previously published studies to content analysis for similar or
further research. In addition, it would be possible to find the most remarkable studies on this topic
according to basic indicators such as the number of articles, citations, and keywords. On 01.01.2024,
when a search was done by selecting "all fields" in Web of Science with the keyword "continuous
auditing," 184 results were found. When the years are examined, the first date is determined as 1996,
and the lastis 2023. 118 journal articles from various disciplines, 6 editorial content, 3 book chapters,
6 book reviews, 57 papers, and 1 early appearance work type study were accessed. In terms of
disciplines, the majority of studies are Business Finance (80), Computer Science Information Systems
(46), Management (34), Business Administration (26), Computer Science Artificial Intelligence (17),
Computer Science Theory Methods (17), Engineering Electrical and Electronics (17). ), Operations
Research Management Science (11), Computer Science Interdisciplinary Applications (10),
Computer Science Software Engineering (9), Computer Science Hardware Architecture (8),
Economics (6), Telecommunications (6), Computer Science Cybernetics (4), Automation Control
Systems (3), Information Science Library Science (3), Communication (2) fields. The obtained data,
authors, citations, journals, countries, institutions, and keywords were analyzed. Web of Science was
used to examine the indexed contents.

4. Findings
4.1. Co-Author Analysis

As a result, the co-authorship analysis created a network map with at least 1 study and at least 1
citation criterion to determine the authors who are most in contact with each other and who are in
collaboration. As a result of the analysis conducted in the context of the authors with the highest
connections, seven authors united in a single cluster, and 12 connections were identified. Specific to
the cluster, the 7 most connected authors have connections in 11 units. It was determined that the
most cited authors (Vasarhelyi, Miklos A. with 107, Elam, R., Mcmickle, Pl.,, Razaee, Z. and
Sharbatoghlie, A. with 92 citations each) were not the most linked. The authors who have done the
most work do not appear to be among the most connected (Vasarhelyi, Miklos A., He, Yuning and Ye,
and Huanzhuo, respectively).
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Figure 1. Joint Author Ties and Their Density by Years, Showing Collaboration Between Authors
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4.2. Authors' Citation Analysis

To identify citation networks, a network map was created for author citation analysis with the
criteria of at least 1 publication and at least 1 citation. In the analysis made on 83 units that were
seen to be connected, a total of 7 clusters, 629 connections, and a total connection strength of 682
were detected. The most cited authors are Vasarhelyi, Miklos A., with 107 citations; Elam, R,
Mcmickle, Pl., Razaee, Z., and Sharbatoghlie, A., with 92 citations each. The relevant authors also rank
first in terms of total link strength.

Figure 2. Authors' Citation Links and Density by Years
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4.3. Citation Analysis of Countries

In the context of a country publishing at least 1 study and receiving 1 citation, an analysis of 16
observation units connected was carried out to create a network map of the citations received by
publications according to their country. 5 clusters, 46 connections, and 119 total connection
strengths emerged. The most cited countries were determined as the USA (537 citations), the
People's Republic of China (104 citations) and Germany (61 citations). Considering the total
connection power, the USA and Germany are in the first two places, while the People's Republic of
China is in the 4th place and Canada is in the 3rd place. Considering the number of studies, the
ranking is determined as USA (19 publications), China (6 publications), and Germany (5
publications).

Figure 3. Citation Links of Countries and Their Density by Years
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4.4. Citation Analysis of Institutions

To create an inter-institutional citation network map, analysis was carried out through 47
observation units that are related to each other, focusing on the criteria of publishing at least 1 work
and receiving 1 citation from an institution. Rutgers State University (3 studies), Zhongnan Univ.
While Econ & Law (3 works) and University of Duisburg Essen (2) are represented by studies, the
address institutions of the most cited works are Rutgers State University (130 citations), University
of Memphis (92 citations) and University of Mississippi (92 citations). In total, 8 clusters, 208
connections, and total connection strength were determined to be 235.
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Figure 4. Network Connections of Institutions and Density by Years
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4.5. Keyword Analysis

When the most frequently used keywords in the studies within the scope of Continuous Auditing are
examined, Continuous Auditing is repeated 46 times, Continuous Monitoring is repeated 6 times,
internal auditing is repeated 4 times, Continuous Assurance is repeated 4 times and Data Mining
concepts were first determined with 3 iterations. The strongest expressions in total connection
strength were determined as Continuous Auditing, Continuous Monitoring, and Internal Auditing and
as a result of the analysis, which was conducted in connection with 148 observation units that were
in a relationship with each other at least 3 times, revealed a total of 29 clusters, 417 connections, and
450 total connection strengths.

Figure5. The Most Frequently Used Keyword Links and Their Density by Years
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4.6. Bibliographic Match Analysis of Texts

Bibliographic matching refers to the citation of a common work cited by two independent sources.
According to the analysis made with 47 unit works that were selected with the criterion of having at
least 1 citation and that had connections between them, 5 clusters of 818 connections and 2962 total
connection strength were obtained. The publications with the most bibliographic matches are Rezaee
(2001) with 92 citations, Kuhn (2017) with 90 citations, and Zhang (2015) with 82 citations. The
works with the highest total connection strength were Eulerich (2018), Eulerich (2020) and Gonzalez
(2018).

Figure 6. Bibliographic Matching Links of Text and Their Density by Year
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4.7. Bibliographic Match Analysis of Authors

As aresult of the analysis carried out within the scope of 104 units, which were determined as criteria
to have published at least 1 interrelated study and received 1 citation, 8 clusters, 4124 connections,
and 22234 total connection strength were determined. The authors with the most bibliographic
matches were determined as Vasarhelyi, Elam R. (3435 link strength) with 107 citations, Peter Love
(2444 link strength) with 487 citations, and Stephan Lewandowsky (2228 link strength) with 482
citations.
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Figure7. Bibliographic Matching Links of Authors and Their Density by Year
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4.8. Authors' Co-Citation Analysis

Different sources cited in a publication are called co-citation. According to the analysis performed on
23 units with a minimum number of citations of 10, a total of 2 clusters, 251 links and 3109 total link
strength were detected. The most commonly cited authors are Vasarhelyi M.A. (51), Kogan A. (47)
and Alles M.G. It was determined as (39).

Figure 8. Common Citation Links of Authors and Their Density by Year
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5. CONCLUSION

Unlike systematic literature review, bibliometric analysis is an analytical method used to obtain
formal and quantitative data about the current state of a field. It facilitates tracking academic trends
through visualization software. The ultimate goal of the bibliometric approach, which can be
confused with the concepts of the metric age such as scientometric, webometric, cybermetric,
altmetric, infometric, is to obtain quantitative data and numerical measurement indicators regarding
research performance. The researchers' experience and knowledge should inspire interpretations
based on these measurements in the field. Thanks to bibliometrics, quantitative findings about the
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outputs produced in a field, weak and strong research areas, literature gaps, collaboration networks,
country, author, university, journal productivity, potential opportunities, and widespread effects can
be obtained. (Dirik, Eryllmaz and Erhan, 2023). In the study, when the distribution of 184 studies
within the scope of Continuous Auditing was examined in terms of publication years, it was
determined that the most accumulation occurred in 2016 (21 studies), 2020 (15 studies), 2012 (15
studies) and 2017 (14 studies); the authors who have done the most work are Vasarhelyi, Miklos A.,
Alles Michael and Kogan, Alexander; The type of publication is mainly journal articles (118), editorial
articles (6) and book chapters (3); In terms of research areas, Business Finance (80), Computer
Science Information Systems (46), Management (34), Business Administration (26), Computer
Science Artificial Intelligence (17), Computer Science Theory Methods (17), Engineering Electrical
and Electronics (17), Operations Research Management Science (11), Computer Science
Interdisciplinary Applications (10), Computer Science Software Engineering (9), Computer Science
Hardware Architecture (8), Economics (6), Telecommunications (6), Computer Science Cybernetics
(4), Automation It was determined in the fields of Control Systems (3), Information Science Library
Science (3), Communication (2). In terms of the distribution of publications by country, the
leadership is held by publishers originating from the USA (67), China (23), Germany (164), and
Canada (11). First, there were studies in English (178), then in Spanish (3) and Portuguese (2). It was
determined that the publications scanned in SSCI (45), ESCI (61), and AHCI (1) indices were
predominant. When the publications are examined based on the concept of Continuous Auditing, the
most used keywords are continuous auditing repeated 46 times, continuous monitoring repeated 6
times, internal auditing repeated 4 times, Continuous Assurance repeated 4 times, and data mining
expressions with 3 repetitions take the lead. These and similar studies to be conducted at various
times will ensure that those interested in the subject are informed scientifically and with detailed
summaries. Our study has some limitations. The most critical limitation of the study is that within
the scope of the analysis, only examining the studies scanned in WOS (Web of Science) and excluding
the YOK Thesis Archive in Turkey, Ulakbim (Tr-index), as well as international databases such as
Scopus and Pubmed and other sources that are not included in the scope of analysis. Considering
these limitations, which reveal the distinctive features of bibliometric analysis, it may be
recommended to consider subjecting previously published studies to content analysis for similar or
further research. In addition, it will be possible to find the most remarkable studies on this subject
according to basic indicators such as the number of articles, citations, and keywords.
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Grossman’s Generalised Health Demand Model: An Application on Tiirkiye

Oguz KARA1
Abstract

Health is the main source of economic activity and human capital. Each individual wants to be healthy throughout her life
in order to maximize his/her individual benefit and strives for this. In this study, which examined the health demand of
individuals, Grossman's health demand (consumption and investment) model, which pioneered research on health demand,
was referenced. The demands of 25825 individuals for medical care included in the 2016 and 2019 health research micro
datasets in Tiirkiye were examined using the negative binomial regression model. In addition, the effects of human capital
components (education, income, etc.) on the general health status of individuals were analyzed using the ordinal logit
model. Health demand is influenced by economic variables as well as social and cultural factors and individuals' life
behaviors. Such variables are also included in the analysis. According to the results, it was seen that individuals with chronic
diseases are more likely to receive medical care than those who do not have such a disease. Besides, it was concluded that
education, income, and sports exercises improve the health status of individuals, whereas aging and an increase in the
number of diseases worsen the health status.

Keywords: Health Demand, Grossman Model, Poisson Regression, Ordered Logit Regression

Jel Codes: D11, 112, R22

Grossman'in Genellestirilmis Saghk Talebi Modeli: Tiirkiye Uzerine Uygulama
Ozet

Saglik, ekonomik faaliyetlerin ve beseri sermayenin ana kaynagidir. Her birey bireysel faydasint maksimize etmek icin
yasami boyunca saglikli olmak ister ve bunun icin ¢abalar. Bireylerin saglik talebini inceleyen bu ¢alismada, saglik talebi
konusunda arastirmalara énciiliik eden Grossman'in saglik talebi (tiiketim ve yatirim) modeli referans alinmigtir.
Tiirkiye'de 2016 ve 2019 saglik arastirmasi mikro veri setinde yer alan 25825 bireyin tibbi bakim talepleri negatif binom
regresyon modeli kullanilarak incelenmistir. Ayrica, beseri sermaye bilesenlerinin (egitim, gelir vb.) bireylerin genel saglik
durumu tizerindeki etkileri ordinal logit modeli kullanilarak analiz edilmistir. Saghk talebi, ekonomik degiskenlerin yani
sira sosyal ve kiiltiirel faktérlerden ve bireylerin yasamsal davranislarindan etkilenmektedir. Bu tiir degiskenlere de
analizde yer verilmistir. Sonuglara gére, kronik hastaligi olan bireylerin bdyle bir hastaligi olmayanlara gére tibbi bakim
alma olasiliklarinin daha yiiksek oldugu goriilmiistiir. Ayrica, egitim, gelir ve spor egzersizlerinin bireylerin saglik
durumunu iyilestirdigi, yaslanma ve hastalik sayisindaki artisin ise saglk durumunu kétiilestirdigi sonucuna varilmistir.
Anahtar kelimeler: Saglhk Talebi, Grossman Modeli, Possion Regresyon, Sirali Lojit Regresyon

Jel Kodu: D11, 112, R22

CITE (APA): Kara, 0. (2024). Grossman’s generalised health demand model: an application on Tiirkiye. Izmir Iktisat
Dergisi. 39(3). 806-821. Doi: 10.24988/ije.1466447

1 Associate Professor Dr, Duzce University, Akcakoca Bey Faculty of Political Sciences, Department of Economics, Diizce,
Tiirkiye. EMAIL: oguzkara@duzce.edu.tr. ORCID: 0000-0002-8934-5608

806



0. Kara
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:3 Doi: 10.24988/ije.1466447

1. INTRODUCTION

A healthy life is an important component of the labor supply chain and human capital. Health is the
main source of the continuous process of creating, producing, and consuming value for individuals.
Every rational individual desires to invest in himself/herself in order to be healthy and increase
welfare with an innate instinct/belief. The main motivations that are effective in determining the
health-seeking behavior of individuals attracted the attention of researchers (Bentham (1789),
Arrow (1963), Becker (1964), Acton (1975), Anderson and Newman (1973)) in every period. The
first economic explanation for health-related decision-making was Michell Grossman's 1972 study.
Grossman considers household health demand as a consumer product that directly contributes to
the benefit function as well as an investment product that affects the accumulation of human capital
by increasing productive time.

The purchasing power created by individuals acting on the motive of benefit maximization in terms
of factor income over the expected lifetime constitutes the main constraint of the benefit function
(Kok et al. 2018: 2-4). In order to maintain their health, individuals should maximize their expected
life expectancy over a certain rate of depreciation (discount) over time. In this context, each
individual wants to maximize the utility index over the basket of goods he or she consumes during
his or her lifetime (Henderson & Quandt, 1998: 267).

T n ( 1)
U=U(G11, - qnr) + AZ Ye — z Djtqje | (14 &10)7"
t=1 j=1
In Equation 1, U refers to the utility index, (g1, ...., ¢nr) manufactured consumer goods, A common

utility, which equates the rate of substitution between each pair of goods in two periods, y; income
constraint that each individual provides depending on the choice between free time and working
hours in active working life, p;.q;; expenditures on manufactured consumer goods, (1 + g10)7 1

discount rate defined over the depreciation, respectively. When we equate the partial derivative of
Equation 1 to zero and make a simplification:

_0q; _ 0U/0qix _ Pic(a+esn) (2)
dqx:  9U/0qjt  Pjr(1+e,0)

G,k=1,.... ,n)
(tt=1,.... ,T)

We can associate the reduced price phenomenon in the Equation 2 system with the reduced life
expectancy with an analogical approach. The depreciation (discount) rate (1 + &)~ that may arise
in the health stock will cause a decrease in the goods produced/consumed during the lifetime of the
individual, as well as a decrease in the life expectancy due to less consumption.

According to Grossman (1999), individuals' demand for healthcare services was evaluated as an
effort to compensate for the health stock worn out by the effects of diseases and similar factors.
Therefore, an average one-year additional increase in the expected life expectancy during life from
the time of birth of each individual decreases at the marginal (1 + &)~! discount rate. In order to
gain additional life, the total return on an individual's investment in their own health can be
expressed in an analogous approach as follows (Kok et al. 2018: 2-4);

bt(1 + it)(1 + it+1D.......(T + i, v e 1) (3)
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In Equation 3, bt refers to the age of onset, and it refers to the average discount rate. The total return
of an individual's investment in himself/herself during the activity period corresponding to his/her
expected life span can be expressed in Equation 4.

J _d (4)

St’[' :b_t:d_bt: (1 +1t)(1 +it+1) .....(1 +i-[_1) - 1

While human life ends depending on age, on the one hand, additions to the health stock turn into a
supply chain through the phenomenon of labor value. The current value of this profit, similar to
unearned income arising from the continuity of life, can be calculated in real terms as follows:

- [} Z(©etdt — I + S(T)e ™ (5)
™= Z T = 1—eiT
k=1

In equation 5, 1 is the gain from the expected life, k the amount of goods produced and consumed,
and Z(t)e~" is the decrease in the planned life by the depreciation rate in the year and the expected
life expectancy per year. I, indicates the initial value of the expected age, S(T)e~T is the reduced
rate of material savings left to society when it is deducted by the amount spent from the income in

its expected life, and 1 — e™'Tis the reduction ratio of the infinite sum of geometric progress.

Grossman's health demand model is a theoretical model that considers health as a consumption and
investment good. The Model mathematically models the effort to recover the health stock that
naturally wears off over time. There are numerous studies on the empirical testing of the Grossman
model, whose theoretical framework is briefly mentioned. Some of these studies deal with the health
production of households (Nocera & Zweifel (1998), Jacobson (2000), Batinti (2015), Jones et al.
(2019). There are also studies examining the investment aspect of health (Eisenring (2000), Burggraf
et al. (2016), Hartwing & Sturm (2018)). There are critical studies (Phelps (1973), Dowie (1974),
Cropper (1977), Muurinen (1982), Sepehri (2015) stating that Grossman's health demand is a
hypothetical model and that many of his assumptions are far from real life.

In this study, the consumption and investment dimensions of Grossman's health demand model were
examined using econometric analysis techniques. In the first part of the study, Grossman's health
demand model was explained in general terms. Grossman's health demand was examined within the
framework of two different models using the micro-health survey data set for 2016 and 2019
published by the Turkish Statistical Institute (TUIK) in the analysis section. In the first model, the
relationship between the number of people receiving health care and chronic diseases was revealed.
In the second model, the relationship between human capital indicators and the general health status
of individuals was examined.

1.1 Grossman's Health Demand Model: An Overview

Grossman, one of the pioneers of health demand studies, assumed that individuals are born with a
certain health heritage that wears down over time and that health can be replaced by investment in
the health stock. After perceiving the disease state, the person turns to healthcare providers by
showing help-seeking behavior to regain his/her health (Kara & Kurutkan: 2018: 39). What
individuals buy when they claim health care is actually a state of being healthier (Grossman, 1972:
223). Grossman considers healthcare demand as input and health and wellness as output.

In the Grossman model, health is seen as a durable good within the scope of consumer behavior on
the one hand and as an element of human capital (stock investment) on the other hand. Health as a
consumer good positively affects the benefit functions of individuals, and individuals do not like
being unhealthy. As an investment good, health determines the time individuals can devote to market
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or non-market activities (Kara & Kurutkan: 2018: 54). Consumers not only buy healthcare from the
market but also the time they spend improving their health. According to Grossman, an increase in a
person's stock of knowledge and skills affects their market and non-market productivity, increasing
the accumulation of human capital; however, health stock determines the total time they can spend
making money and producing goods and services (Grossman, 1999: 2).

According to Grossman's human capital theory, an increase in a person's human capital or knowledge
increases labor productivity in sectors such as the home economy, market, and non-market sectors
where the goods included in that person's utility function are produced. In order to realize potential
gains in productivity, individuals have a desire to invest in formal education and on-the-job training.
The cost of these investments includes the opportunity cost of the time required for individuals to
recover their direct and alternative expenditures for market goods (Grossman, 1999: 2). According
to the model, health is an intrinsic variable and partly depends on the allocation of production
resources (Jacobson, 2000: 612).

1.2 How the Model Works

The basic equations of Grossman’s model (1972, pp. 1-9) are as follows: Each individual maximizes
life-time utility, which is a function of Zr,, a composite consumption good, and h,, the services of the
health stock: healthy time per period. Thus, the maximand is

U = U(hy, ..., h1; Zy, ..., Z7) (6)
where h, is produced from the health stock, K, according to
hy = ¢t(K?): ¢r > 0. (7)
The health stock changes over time as shown by
Kt+1 K¢ = I? - StK? (8)

where I!': is new investment in health and §,, a time-dependent rate of depreciation on health. T, the
last period of life, is determined by

KP > Kb, axceptatT K& <KN, 9)

where K" is a given minimum stock of health, the ‘death stock’. Both I and Z,, are produced from
time and market good inputs,

i = Zt(XZ, TtZ, Et) (10)
T = I (Xt'Tt; t) (11)

where X?Z is the market good input in producing Z, TZ the respective time input, X: medical care, and
T time spent in investing in health. E, is the level of education at t which operates as a production
function efficiency factor. Total time per period, (2, equals the uses of time plus any sick time,

Qo =TV + TZ+TP + TV (12)
where T is working time and TV sick time. Thus, using (7), one gets
Q.= TV = hy = ¢y (KP) (13)
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Finally, the consumer is faced with a life-time budget constraint

T T
Z PZXZ + PPXP W, TW (14)

E +A
1+nt L @+4nt

t=0
where r is a constant rate of interest, PZ and P the prices of X% and XI, respectively, W, the wage
rate, and A, the discounted value of non-wage income.

Maximisation of (6) subject to the constraints (8), (9), (12) and (14), taking into account (7), (10) and
(11), gives, after rearranging, the following marginality condition for new health investment:

Up (1 +1)" by Wedy
A Mch,  Mch,

(15)

=I‘+6t—l\7rcp_1

where Uy, = dU/ d¢y, is the marginal utility of healthy time, A marginal utility of wealth, ¢y; the
marginal productivity of health in creating healthy time, MC! , the marginal cost of health investment
in period t — 1, and MCP" , the percentage rate of change in marginal costs between periods t — 1 and
t. (15) can be seen as the basic equation of Grossman’s model. It states that the sum of the marginal
benefits of health equals the user cost of health capital at the margin. In the consumption submodel,
the second term on the right-hand side of (15) is assumed to equal zero. Thus, the condition in this
case becomes

Ud)t(l + I')t (I)£
A MchE ,

(16)

=r+5t—m?_1

Analogously, his investment model is based on a version of (A.lI015) where the consumption benefits
of health are absent,

Wi
MC,

__ 17
S I‘+5t—MC?_1 ( )

Eq. (17) provides the fundamental condition Grossman utilises as the basis of his empirical
derivations.

2. METHOD

The Turkey Health Survey (2016 and 2019) data set was used for the analysis of health demand
within the framework of the generalized Grossman model. Two different models were used for the
analysis of health demand. In the first model, the number of people receiving services was used as a
dependent variable. 15 different chronic diseases (asthma, diabetes, etc.), and obesity stages (class
1, class 2, and class 3) determined according to body mass index were used as explanatory variables.
With this model, the effect of those with chronic diseases on the number (demand) of receiving health
care services compared to those without was examined. Negative binomial regression analysis was
used in the first model since the dependent variable is in the form of counting data.

In the second model, data on the general health status of individuals was used as a dependent
variable. In addition to human capital indicators (education and household income), the age of
individuals who demand health care, how much individuals exercise (walking), and the total number
of chronic diseases individuals have were used as independent variables. In the second model, it was
aimed at determining the relationship between individuals' health investments and their general
health status. In this model, since the dependent variable was categorical data, the ordered logit
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regression method was used. Descriptive information regarding the variables used in both models is
summarized in the table below.

Table 1: Variable Definition and Source

Variable Variable Description Source

number of Number of applications made by individuals for family Health Survey Micro

service physician, specialist physician, outpatient service Data Set for 2016 and
. . NS ’ | 2019 (Turkey Statistical

received inpatient service.

Institute)

general health
status

The general health status of the individual is expressed
in 5 categories. 1: General health is very poor; 2:
General Health is poor; 3: General health status is
moderate; 4 General health is good and 5: General
health is very good

Health Survey Micro
Data Set for 2016 and
2019 (Turkey Statistical
Institute)

diabetes

asthma

bronchi

infarction

heart

hypertension

stroke

arthrosis

waist

neck

allergy

kidney

urinary
incontinence

liver failure

Avalue of 1 is assigned if the individual has the disease,
or 0 if they do not.

Health Survey Micro
Data Set for 2016 and
2019 (Turkey Statistical
Institute)

depression
Class1 Those with a body mass index between 30-34.9 Health Survey Micro
. . Data Set for 2016 and
Class2 Those with a body mass index between 35-39.9 2019 (Turkey Statistical
Class3 Those with a body mass index of 40 and above Institute)
Education variable consists of 8 categories. (1: primary _
education school, 2: middle school, 3: high school, 4: college, 5: Health Survey Micro
associate degree, 6: undergraduate, 7: master, 8: Data Set for 2016 and
doctorate) 2019 (Turkey Statistical
Institute)
income The income variable consists of 5 categories.
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duration  of | Weekly walking for exercise purposes

walking

SGK  (Social | If he/she has social insurance, 1 if not 0

Security

Institution)

age Individual's age (less than 15 years of age were not

included in the analysis)

In this study, the negative binomial regression model was used in the first model, and the ordered
logit regression model was used in the second model. The working algorithm of both methods is
briefly explained below.

There are cases where the dependent variable takes discrete values but is not categorical. Such
situations are called counting data. The most commonly used method for counting data is the Poisson
regression method. With this model, the probability of counting is determined by the Poisson
distribution. Probability function for the Poisson distribution (Kunter et al. 2005: 147):

e *uY 18
f(y) = y_;u’y = 0111213 ( )

0,diger durumlarda

In equation 18, f(y) indicates the possible outcome of y and y! = y(y — 1) ...3.2.1. The Poisson
regression model is used for effective parameter estimation when variance and mean are equal.
However, in cases of overdispersion, it is insufficient to analyze the count data. In this case, the
negative binomial regression model is applied, which is one of the methods to eliminate the effect of
overdispersion.

In the negative binomial regression model, the dependent variable has a negative binomial
distribution. In the case where p' is known, the negative binomial distribution function is shown in
Equation 19 (Giineri & Durmus, 2020: 53).

y+p-—1

rop =00 ) pra-py )

Equation 19 is a two-parameter distribution for a positive integer y, where the probability of success
in each attempt is p. The Poisson distribution may be generalized by including a gamma noise
variable, which has a mean of 1 and a scale parameter of v. The negative binomial distribution, with
the propagation parameter q, is expressed as in equations 20 and 21 below.

Pk o) = LT (o “_1< A )Yi (20)
Y=y s DM@ D)\t +24)  \at+x
}\i = ti)\, oa=—- (21)
v
The variance equation for the negative binomial model is calculated by equation 22
Var(Yilxi) = }\i + O(}\iz (22)
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According to this model, the negative binomial regression model t;, exposure time and,

B1, Bz, e e Bx unknown parameters are represented by Equation 23.
A = exp(In(ty) BriXyi, BaiXzis - - BriXki) (23)
(yi— 7\) (Y1

Pearson statistics (P = }i{-; ), Deviance statistics (G = 2 Y, yiln ) Akaike Information

®;
Criterion (AIC = —2log(£) + 2k) and Bayesian Information Crlterla (BIC = —2log(L) +
klog(n)) are commonly used criteria in testing the goodness of fit of regression models.

In the cases where dependent variable is categorical and ordinal, ordered logit probability estimates
can be used. The ordered logit regression model is defined by equation 24 (Emeg, 2002: 16):
G(Prob(Y <)) =+ B'x j=1,..,k (24)

In the model, j indicates the number of levels of the dependent variable, with j =1, ..., k. «; k being

the constant cutting parameter. 8’ represents the slope coefficient, which does not contain the term
constant cutting. If the model is opened for each level, it will be as follows:

oy exp(egtBx) (25)
Pr=1= 1 + exp(o¢j+ B'x) -
P(Y < k) = exp(<+ B'x) y

1+ exp(x;+ B'x) -

The logit model consists of cumulative sums, taking into account the order of the levels of the
dependent variable. In this case, the model is represented by Equation 26.

Py + Pyt.. +P;
1_(P1+P2+..+Pk)

(26)

logit(P; + Py+..+P;) = log ( ) =, + B'x

This model is known as the proportional difference model because the odds ratioofaY < jeventis
independent of the j category. The probability of observing an observation value defines the
minimum value of the category variable i = 1 and the next ordinal value i = 2 is defined as the ordered
values of....i=].

1 1 (27)

P(Y=1i) = -
( ) 1+ exp(—cut; + X ﬁjxj) 1+ exp(—cuti—; + Z,Bjxj)

3. ANALYSIS RESULTS

Grossman's model, whose basic views are summarized above, has been analyzed with two different
models. In the first model, the effect of worn-out health stocks (chronic diseases) on the health
service use of individuals was examined. The number of individuals receiving health services, which
is the dependent variable, counts data and expresses the number of times individuals have visited
their family physician, hospital, and specialist physician. The descriptive statistics of the dependent
variable are shown in Figure 1.
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Figure 1: Descriptive Statistics of the Dependent Variable (Number of Health Services Received)

Number of Health Services Received

7.000 S Sample 1 28525

= 000 Observations 28525

& 000 Mean 4.730482

= Median 2.000000
§ 4000 | Maxmum 202.0000
g‘f Minimum 0.000000
“ 30004 Std. Dev 7.832849
| Skewness 6536632
zuuu-}fﬁr;%ﬂ\ Kurtosis 96.35507

AN
1.000 4 Hf\n\ Jarque-Bera 10561475
. / :,_,,.,}Hq___ﬂ . Probability  0.000000

0 20 40 60 a0 100 120 140 160
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[t was generalized if the dependent variable was count data and also showed over-propagation. The
Poisson regression model or negative binomial regression model is preferred. Which regression
model to use is determined by comparing the AIC, BIC and Deviance information criteria of both

models.

Table 2: Goodness of Fitstat in Model

Measures of Fit for Poisson

Measures of Fit for Negative

Goodness of Fitstat Regression Binomial Regression
Value Value
Log-Lik Full Model -130589.606 -72790.080
LR(18) 25357.060 3137.554
Prob > LR 0.0000 0.0000
McFadden's Adj R2 0.0880 0.0211
Deviance (Value/df) 6.69 1.408
Pearson Chi-Square 10.41 1,825
/i\[lflaé?e's Information Criterion 259697659 146822,874
](BBaI}E:e)sian Information Criterion 259854571 146979,786

When Table 2 is examined, it is seen that the deviance (volue/df) value is closer to 1 in the negative
binomial model, and the AIC and BIC values are smaller than the poisson regression model.
Therefore, it is understood that the appropriate model is the negative binomial regression model.
The negative binomial model results are shown in Table 3. Incidence Ratio Rate (IRR) values were

calculated to interpret the coefficients of the models.
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Table 3: Negative Binomial Regression Results (Dependent Variable - Number of Service Received)

hizalmasay = Coef. exp(B) Std. Err.  z P>z [95% Conf.  Interval]
(IRR)

_cons 1.138126 3.120914 .0106212 107.16 0.000 1117309  1.158943
diabetes 3113119 1.365215 .0284652 10.94  0.000 2555211  .3671028
asthma 190549  1.209914 .0309979 6.15  0.000 1297942 2513038
bronchi 1743774 1.190505 .0336877 5.18  0.000 1083508  .240404
infarction ~ .1651276 1.179544 .0626176 2.64  0.008 0423995  .2878558
heart 2053114 1.227907 .0349768 5.87  0.000 1367582 2738646
hypertension .2890006 1.335093 .0242206 11.93  0.000 2415291 3364721
stroke 6260059 1.870126 .099344 630  0.000 4312953 .8207165
arthrosis 1704901 1.185886 .0287603 5.93  0.000 1141209  .2268592
waist 2181537 1.243778 .018956 11.51  0.000 1810007  .2553068
neck 164072  1.178299 .0214787 7.64  0.000 1219745 2061695
allergy 1770955 1.193745 .0238302 7.43  0.000 1303891  .2238019
kidney 3686982 1.445851 .0342 10.78  0.000 3016674 4357289
?Ifigignence 1803059 1.197584 .035911 5.02  0.000 1099217  .2506901
liver failure ~ .2527077 1.287507 .0637316 3.97  0.000 1277961 3776193
depression  .3631469 1.437847 .0268307 13.53  0.000 3105597 4157342
Class1 0597601 1.061582 .0213732 2.80  0.005 0178694  .1016508
Class2 1140326 1.120789 .0377031 3.02  0.002 0401359  .1879292
Class3 1693868 1.184578 .0674783 251  0.012 0371318  .3016418
/Inalpha 3649725 0105577 3442797 3856652
alpha 1.440474 0152081 1410973  1.470592
Number of obs 28525

LR chi2(18) 3137.55

Prob > chi2 0.0000

According to the results of Table 3, it is seen that individuals with chronic diseases receive more
health services compared to people without chronic diseases. When the IRR coefficients in Table 3
were examined, it was seen that individuals with stroke (1.87 times), kidney (1.44 times), and
diabetes (1.36 times) disease were more likely to receive health care than individuals with other
diseases. Diseases that are least likely to affect the number of service recipients are listed as obese
patients with a body mass index of 30-34.9 (1.06 times), those with neck region pain (1.17 times),
and bronchitis patients. Grossman hypothesized that individuals engage in health-seeking behavior
in order to recover worn-out health stocks (chronic illnesses wear out the health stock). Analytical
findings confirm this assumption.
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In Grossman's original model, the investment aspect of health demand is strongly emphasized. In
addition, it was predicted that individuals who are cyclically equipped with human capital will be
more willing to protect their health, and this will increase their health status. In the second model,
the investment aspect of health was analyzed. In the second model, the extent to which human capital
components such as education, income, and exercise affect the general health status, which is the
dependent variable, was examined using the ordered logit model. The analysis results are shown in
Table 4.

Table 4: Ordered Logistic Regression Results (Dependent Variable - General Health Status )

General Health Coef. Odds Std. Err.  z P>z [95% Conf.Interval]
Status ratio

Income 0.10509 0.899 0.01425 -7.37 0.000 -0.13304 -0.07715
Education 0.17850  0.837 0.00888 -20.11 0.000 -0.19592 -0.16112
Age -0.03579 1.036 0.00105 34.24 0.000 0.03375 0.03784
SSI 0.24706  0.781 0.03744 -6.60  0.000 -0.32042 -0.17366
Number Diseases -0.60963 1.840 0.00864 70.53 0.000 0.59274 0.62662
Weekly Walking  0.00392  0.996 0.00031 -12.29 0.000 -0.00454 -0.00329
Minutes

/cutl -1.578249 0601726 -1.696185 -1.46031
/cut2 2.013275 .0604873 1.894722 2.131828
/cut3 4.612013 0674749 4479765  4.744261
/cut4 7.598652 1011859 7.400321 7.796973
Number Of Obs 28525

LR chi2(5) 114266.80

Prob > chi2 0.0000

Pseudo R2 0,1778

Log likelihood -26417.508

Note: General Health Status (1: very poor; 5: very good)

When Table 4 is analyzed, it is seen that an improvement in income level is likely to improve the
general health status by 0.89 times. Similarly, it is understood that the increase in education level
and weekly walking time have the probability of improving the general health status by 0.83 and 0.99
times, respectively. On the other hand, it was observed that individuals covered by health insurance
(SGK) showed a 0.78 times improvement in their health status. Besides, it seems that the increase in
the age of individuals and the increase in the number of chronic diseases that individuals have in total
have a worsening effect on their general health status. For example, it is seen that the increase in the
age of individuals is likely to decrease the general health status by 1.03 times, and the increase in the
number of diseases tends to decrease the general health status by 1.84 times. The results obtained
are in accordance with the predictions of Grossman's health investment model. Age (natural wear)
and chronic diseases (wear due to illness) worsen the general health of individuals. On the other
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hand, the prediction that individuals 'self-investment will increase their health status (stocks) was
confirmed.

5. DISCUSSION

The focus of the Grossman model is the response of individuals to the age-related depreciation of the
initial health stock they inherit from birth. Grossman's model fails to explain the fact that stochastic
shocks such as suicide, injury, abortion, and traffic accidents suddenly erode individuals' health
stock. In addition, the link between health status in the womb, infancy, and childhood and chronic
diseases in adulthood was neglected in the model. For criticisms directed at the Grossman model,
Muurinen (1982), Zweifel (2012), and Sepehri (2015) can be examined.

In the original Grossman model, the depreciation rate of the healthcare stock is largely attributed to
age. However, many studies (Dunlop etal., (2000), Moos etal., (2005) Jones et al,, (2019)) stated that
the effects of lifestyle (alcohol, smoking, drug use) have an effect on the depreciation of the health
stock. The model sees a health-seeking individual as a health producer isolated from other individual
behaviors. The fact that the individual who spent her life with other people was affected by the
behavior pattern of the social group she belongs to in health-seeking behavior was neglected in the
model. Moreover, the original model assumes that individuals are fully rational. This situation can be
considered an extremely mechanical interaction. (Hren, 2012: 67-68).

In the Grossman model, the wage that an individual receives during a productive time period is
considered external and assumed to be constant throughout his or her life cycle. In reality, diseases
not only negatively affect the number of healthy days and therefore, the number of working days, but
are also likely to affect the level of wages. In a similar way, the level of education is determined
externally and takes into account the gross investment function and the production function as an
efficiency parameter (Hren, 2012: 70-71). It was ignored that a health problem in early life can affect
the life-long socio-economic conditions of the individual. Furthermore, the possible effects of
inequalities in the initial health stock of individuals on lifetime income and education are not taken
into account in the model (Jacobson, 2000: 613).

The model is built under the assumption that there is no health insurance. However, there is a strong
link between healthcare demand and health insurance due to the unpredictability of the disease and
treatment costs. The close relationship of health insurance and general health insurance with health
demand was expressed in many studies (Acton J.P. (1975), Liljas (2000), Tabata & Okhusa (2000)).

Although there are many criticisms of the Grosman model (Phelps (1973), Phelps-Newhouse (1974),
Dowie (1975), Keeler et al. (1977), and Cropper (1977)), it is a very impressive model that reveals
the theoretical justification of individuals' health claim behavior. The model has guided the
examination of health demand with many applied studies (Nandakumar et al. (2000), Gupta &
Dasgupta (2002), Ichoku & Leibbrandt (2003), Mocan et al. (2004), Lindelow (2005), Ssewanya et al.
(2006), Geitona et al. (2007), Kara & Yildirim (2020)) . Depending on developments in econometric
and statistical methods and improvements in the health database, it is possible to eliminate different
and missing aspects of the model. In this context, contributions to the applied literature with
examples of different countries are quite meaningful.

In this study, empirical testing of Grossman's model was carried out with a large-scale data set.
Analysis results obtained using econometric methods confirm the validity of Grossman's health
demand model. In addition, the results obtained appear to show similar results with examples from
many countries (Jacobson (2000), Eisenring (2000), Hartwing & Sturm (2018), Batinti (2015),
Lepine & LeNestour (2011), Ssewanya et al. (2006)). The basic setup of the Grossman model offers
a wide perspective on the studies to be made on health demand. If there is a comprehensive data set
on the health-seeking behavior of individuals, it will be possible to examine different dimensions of
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health demand (such as the place of birth of the household, ethnic origin, distance to health centers,
its scope if there is private insurance, etc.) with various analysis techniques. In this study conducted
in Tiirkiye, the nature of the questions posed to households in the micro-health survey conducted by
the official statistical agency did not allow it to be modeled to include more different dimensions of
the study. The number of studies examining Grosman's health demand in Tiirkiye is very few. It is
believed that this study will contribute to country-based studies.

6. CONCLUSION

Within the framework of the generalized Grossman model, the demand for health services has been
analyzed with two different models. In the first model in which the Negative Binomial Regression
method was used, it was concluded that there was a direct relationship between the number of
healthcare services and chronic diseases. When the results are evaluated within the framework of
Grossman's health demand model, it confirms the assumption that individuals attempt to seek health
care in health institutions in order to recover their worn-out health stocks. In the second model,
which examines the investment dimension of health demand, the ordered logit regression method
was used. When the results of the second model are examined, it is concluded that increases in
income level and increases in education level improve the general health status of individuals. These
results are compatible with the original Grosman model. Health increases the level of education and
income due to the increase in the productive time period, and increasing income and education level
provides a higher health status. Besides, in the second model, in addition to the Grossman model, it
is seen that individuals' health insurance coverage improves their general health status. In addition,
it was concluded that doing exercise (walking) improves general health status.

Based on the results of this study, in which the generalized Grossman model was examined, some
suggestions were developed. Developing and monitoring policies that improve Tiirkiye's education
system will also contribute to improvements in the health stock. As can be seen in the results of the
research, a more educated individual can also be described as a more conscious and therefore
healthier individual. In this regard, the state should include more courses in the curriculum, such as
health knowledge, in schools, especially in institutions where basic education is provided. To ensure
the sustainability of health systems, the infrastructure of public health institutions should be
improved, health personnel and equipment should be increased, access to health services should be
facilitated, and different financing models should be developed. By establishing public-private
partnership models, access to health care can be increased and the financing burden of the public
sector can be reduced. Accessible health policies that respect the health beliefs and practices of
different cultural groups in society can be developed.

Based on the conclusion that people in the high-income group are generally healthier, policymakers
should focus on activities that improve the income status of individuals. Decision-makers should
produce policies that increase national income per capita, and policies to eliminate income inequality
should be funded through public means. New business areas should be created for people who are
not actively employed (especially women and disabled people). The number of areas open to
common use should be increased, as it will encourage and make individuals' sports habits attractive.
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OZGUN ARASTIRMA

Ust Diizey Devlet Yéneticileri Nereden Geliyor? Biirokratik Elitlerin Sosyal
Kokenleril

Hicabi KAYNAK 2, Tugca POYRAZ 3

Ozet

Biirokratik elitlerin sosyal kékenlerine, bunlarin organizasyonlar ve toplumlar agisindan sonuglarina odaklanan
calismalarin seyrekligi basta biirokrasinin disa kapaliligindan ve sosyal bilimcinin yabanciliginin kuralci ve son derece
yapilandirilmis bir sistemin mesruiyetine tehdit olarak algilanmasindan ileri gelir. Ancak diger yandan, toplumsal yasami
sekillendirme giicii olan biirokrasinin demokratik denetimi ve toplumsal cesitliligi temsil etme diizeyi (iist diizey
pozisyonlarin toplumsal heterojenligi), sosyal kékenler ve organizasyonel davranis arasindaki iliski, elit formasyonu ile
prestij ve politik giic arasindaki etkilesim gibi hususlar bu konunun incelenmesini zor oldugu kadar ilgi ¢ekici de
kilmaktadir. Bu ¢calisma biirokratik elitlerin sosyal kékenlerine odaklanmanin 6nemine yénelik bir vurguyla alanyazindaki
az sayida ¢alismanin bir taramasi niteligindedir. Bu taramanin asli amaci, farkli tilkelerdeki devlet biirokrasilerinin tist
kademelerindeki insanlarin sosyal kékenlerini karsilastirmak, temel ériintiileri tespit edebilmektir. Elde edilen bulgular,
diinya genelinde iist diizey biirokratik kadrolarin orta ve ltist siniflardan bireylerce isgal edildigini gdstermektedir.
Bulgularin temsili biirokrasi ve biirokrasinin gtiniimiizdeki konumu, biirokratik reformlar ve genel olarak da sosyal politika
agisindan ¢ok 6nemli icerimleri bulunmaktadir. Calisma, basta Tiirkiye’'de olmak tizere, iist diizey biirokratik kadrolarin bu
anlamda etrafli bir degerlendirmesine ydnelik ihtiyaca vurgu ile tamamlanmaktadir.
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1. GIRIS

Birokrasinin tarihsel gelisimini konusmak, bir anlamda, btirokratin tarihsel gelisimini konusmak
demektir. Saint-Simon'un yeni toplumu eskisi gibi “adamlar” tarafindan degil de “prensipler”
tarafindan yonetilecekse (Krygier, 1979), o prensiplerin koruyucusu ve eyleyicisi olan teknokratlara
gereksinim vardir. Devlet otoritesi merkezilesmek ve ulusal biitiinligiinii saglamak istiyorsa, ilk
ihtiyac duyacagi sey yerel ve feodal olmayan ve ayn1 zamanda sadakati biitiin tist diizey memurlardir
(Armstrong, 1972). Bundan dolayidir ki Bonaparte eski rejimin patrimonyalizmine son verip yeni bir
devlet kuracaginda, ilk olarak devlet meselelerinde uzmanlasmis kisilerin bulunmasi ve
yetistirilmesine ehemmiyet vermisti (Van Zanten ve Maxwell, 2014). Bu, neredeyse tiim modern
devletlerin olusumunda gozlemlenebilen bir 6riintiydii.

Patrimonyal biirokratin modern biirokrata doniisiimii yalnizca kisiye bagliliktan modern devlete
baghliga dogru bir degisim degildir. Bu paradigmatik donilistim, biraz da Heper’in (1976)
Cumbhuriyet’e atfen yaptig1 vurguyu genellestirirsek, devlet orgiitiindeki bir degerler devrimi ile
iliskilidir. Devlet organizasyonunun imparatorluk makami ile sahsilestigi donemlerin aksine, modern
biirokrata atfedilen gayrisahsi, akilc1 ve 6zgeci kisilik tipi, ayn1 zamanda iliskili bir 6rgiit ruhunun
(vani kamu ethosunun) da varhigini gerektirir. Bu 6rgiit ruhu, diinyanin birgok farkl tilkesinde benzer
organizasyon kilttirlerini ve iligkili kisilik tiplerini dogurmustur.

Bu benzerliklere ragmen hem biirokrasiler hem de biirokratlar farkli toplumsal baglamlarda énemli
farkliliklar da arz ederler: S6zlesmeci veya organik devlet gelenekleri ve biirokrasinin devletin
gelisimindeki rolii, politikacilara karsi biirokratlarin pozisyonlar1 ve esitlikci ya da hiyerarsik
degerleri onceleyen toplumlarin etkileri (Peters, 2010) farkli biirokratik formasyonlar ortaya
cikarabilir. Kimi iilkelerde (Ingiltere, Fransa) iist diizey kadrolar icin belirli bir uzmanlasma
aramayan ve bireylerin beceri ¢esitliliginin yiiksek olmasinin beklendigi generalist bir yaklasim
hakim iken kimilerinde (Norvec) uzmanlasmaciligin etkisiyle belli disiplinlerin ve daha uzmanlasmisg
bir miifredatin tedrisatindan gecilmesi gerekmektedir (Mangset, 2015b). Ulkelerin hakim deger
cerceveleri devlet biirokrasisi basta olmak iizere organizasyonlari etkileyen bir baska onemli
faktordiir. Devlet organizasyonlar1 ve dogal olarak biirokratlar, icinde bulunduklar1 toplumlarin
hakim degerlerinden etkilenir (Hofstede, 1985) ve siklikla organizasyonlarin mesruiyeti bu normatif
cerceveyle olan uyumlarina (yani kurumsallasma derecelerine) baghdirlar (Meyer ve Rowan, 1977).
Bu faktorlerin karmasik etkilesimlerinin bir sonucu olarak kimi baglamlarda biirokratlar
toplumlarinin seg¢kin ve niifuzlu bir azinligina tiye olmanin, goreli bir yliksek otonomi diizeyinin ve
cogunlugun kaderini belirleyen politikalara yon verebilecek giicii elinde tutmanin tadini ¢ikarirken
baska toplumsal baglamlarda ihtisaml politik figlirlerin ve baskin yasama aygitinin goélgesinde ¢ok
daha tali ve fonksiyonel rollerle yetinebilirler.

Biirokrasiye yonelik farkli diizeydeki saldirilarin ve diger yandan biirokrasinin bir anlamda “yeniden
kesfinin” bir arada var olabildigi bir ¢cagda, bu farkliliklarin temelinde yatan kosullarin ve bunlarin
toplumsal sonuglarinin etkilerini incelemek 6nemlidir. Dolayisiyla bu calisma, iist diizey devlet
kadrolarindaki biirokratlarin geldikleri toplumsal siniflarin, yani onlarin sosyal kékenlerinin bu
temel kosullar icerisinde yer aldig1 ve sosyal kdkenlerin temsili biirokrasi ve demokratik mobilite,
siyasi gii¢, biirokratik reformlar ve sosyal politika gibi toplumsal 6lcekteki ¢iktilarla iliskili bir
degisken olarak ele alinmasi gerektigi varsayimlarindan hareket etmektedir. Sosyal kokenlere
yonelik bu vurgu, organizasyonlari ve organizasyonel davranisi agiklayan diger degiskenleri g6z ardi
etmek ya da bunlar1 toplumsal sinif biciminde tanimlanan bir sosyal koken kavramina indirgemek
seklinde diisliniilmemelidir. Bu taramanin amaci, ilk olarak farkl tilkelerdeki devlet biirokrasilerinin
st kademelerindeki insanlarin sosyal kokenlerini karsilastirmak ve temel oriintiileri tespit
edebilmektir. Calismanin bir diger amaci, daha asagida goriilecegi iizere, organizasyon
calismalarinda incelenen bir¢ok fenomendeki rolii hesaba katildiginda sosyal kéken kavraminin goz
ardi edilemeyecek bir 6neme sahip oldugunu gostermek ve Tiirkiye’de de bu konuda daha fazla
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arastirmay1 tesvik etmeye calismaktir. Asagida, sosyal kokenleri itibariyla biirokratik elitleri
incelemenin neden 6nemli oldugu tartisildiktan sonra alanyazin taramasindan elde edilen bulgular
paylasilmaktadir.

2. BUROKRATIK ELITLER

Elitler, sosyal bilimler icin izleri Pareto ve Mosca’ya degin stirtilebilen énemli bir arastirma alanidir.
Pareto’ya (2009) gore insanlar daima en giicliiler ve kabiliyetliler tarafindan yonetile gelmislerdir ve
insanlarin tarihi, siirekli bir sekilde birbirlerinin yerine gecen elitlerin tarihidir. Benzer sekilde
Mosca da (Mosca, 1939) “medeniyetin safagina anca ulasabilmis olanindan en gelismis ve en gii¢lii”
olanlarina degin biitlin toplumlarda yoneten ve yonetilen olmak iizere iki sinifin ortaya ¢iktigini
soyler. Yoneten siniflar daima azinlikta olanlardir ve tiim siyasi islevleri yerine getiren, giicii
tekellestiren ve bunun avantajlarindan istifade edenlerdir (s. 50).

Genel olarak elitler iist diizey pozisyonlarda yer alan ve birtakim ayristirici nitelikleri olan gruplar
olarak tanimlanirlar ve bu gruplar i¢sel bir biitiinliige sahip olabilirler de olmayabilirler de
(Raadschelders ve Van der Meer, 2014). Elitler bulunduklari pozisyonlarda, diger toplumsal gruplara
kiyasla ekonomik, kiiltiirel ve sosyal aglar gibi ¢cok ¢esitli kaynaklara kayda deger bir zaman boyunca
sahip olurlar ve bu kaynaklar iiyelerinin ¢ikarlar1 dogrultusunda bir diizeni dayatmakta kullanirlar
(Rouban, 2009). Elitlerin ortak kokenlere, ¢ikarlara ve dolayisiyla ortak bir iradeye sahip gruplar
seklinde resmedilme egilimi olsa da glincel ¢alismalarda vurgu bu gruplarin parcali dogalarina
kaymaya baslamistir (Spence vd., 2017).

Bir toplumda ¢ok sayida ve farkl elit gruplar olabilir: S6z gelimi Bottomore (1993), 20. ylizyilin derin
degisimlerinde yiikselise gecen ve entelektiieller, sanayi yoneticileri ve hiikiimet yetkilileri olmak
lizere li¢ onemli elit grubu ayristirir. Bottomore’un isaret ettigi sonuncu grup esasen list dlizey devlet
yetkililerinden olusan ve alanyazinda idari (administrative) elitler, biirokratik elitler ya da devlet
elitleri olarak adlandirilan gruptur. Bu grup resmi sekilde taninan elit bir olusum olmasa da daha ¢ok
enformel ve dikkat cekmeyecek bir sekilde var olur (Raadschelders ve Van der Meer, 2014) ve “her
ne kadar popllist hareketler ve onlarin idari elitlere karsi olumsuz tutumlari goériinmezlik
pelerinlerini kaybetmelerine yol a¢sa da aslinda neredeyse goriinmez bir idari elit [gruptan] so6z
edebiliriz” (s. 727).

Ust diizey devlet memurlarini elit yapan karakteristikler nelerdir? Alanyazin incelendiginde bazi
onemli ozellikler su sekilde 6zetlenebilir: Ust diizey devlet yetkililerinin “kapali bir sistem”
olusturmalar1 (Raadschelders ve Van der Meer, 2014), politikacilarla etkilesim ve paydaslik icinde
politik giice sahip karar alici merciler olmalar1 (Rouban, 1999, 2009; Secker, 1995; Van der Wal,
2014), ortak sosyal kokenlerden/siniflardan gelmeleri (Huskey, 2010; Secker, 1995), birlik
duygusuna sahip olmalar1 (Sotiropoulos, 1999), prestijli okullar ve elit yapici toplumsal kurumlar
(Suleiman, 1978) ile prestijli devlet organizasyonlarinin bilesenleri olmalar (Ellersgaard vd., 2019),
ortak kariyer seyirleri (Secker, 1995) ve nihayet toplumsal bir elit grubun liyesi olmak noktasindaki
algilar1 (Mangset, 2015a). Biirokratik elitler, toplumsal bir baglamdan bir baskasina bu 6zelliklerin
tamami1 ya da bir kisminin farkli kombinasyonlari ile ayirt edilebilirler. Bu 6zellikleri itibariyla
ylizeyde bircok benzerlige sahip olduklar1 goriilebilir ancak hangi {invanlarla elit bir pozisyonda
olduklari, bu pozisyona nasil geldikleri, politik giicti ne diizeyde etkileyebildikleri, toplum nezdindeki
sayginliklari, degerleri, politiklesme diizeyleri ve ekonomik giicleri esasen bu farkli kombinasyonlar
ve bunlarin diger bir¢ok sosyal faktorle etkilesimi tizerinden farklilik arz edecektir.

3. BUROKRATIK ELITLER VE SOSYAL KOKENLERINI INCELEMEK NEDEN ONEMLIDIR?

Sosyal koken kavrami toplumsal sinif ve sosyoekonomik artalan gibi kavramlar ile siklikla ayni anlama
gelecek sekilde kullanilmaktadir. Sosyal koken, en genel ifadesiyle, bireylerin geldikleri (dogup
biiytidiikleri) ailelerin (yani ebeveynlerinin) toplumsal siniflar1 ve egitim diizeyleri olarak
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tanimlanabilir%. Bu esasen, farkli sermayelerin farkli dagilim ve kombinasyonlar: iizerinden sosyal
pozisyonlari belirlemeye yonelik Bourdieu’'niin (2018) teorisini isaret eder. Sosyal koken kavrami,
bugilin agirlikli olarak toplumsal mobilite, egitim ve mesleki basari arastirmalarinda énemli bir
degisken olarak yer almaktadir. Sosyal koken calismalarinda siklikla ebeveynlerin meslekleri
tizerinden yapilan siniflamalar kullanilmaktadir (Bukodi, Goldthorpe ve Zhao, 2021; Fachelli ve
Navarro-Cendejas, 2015; Jacob ve Klein, 2019; Traini, 2021).

Burokratik elitleri incelemenin daha en basta kendi icinde bir ehemmiyeti vardir: Biirokratik elitlerin
sosyal kokenlerine, bunlarin organizasyonlar ve toplumlar agisindan sonuglarina odaklanan
calismalarin oldukca seyrek olmasi. Sosyoloji icinde hassaten biirokratik elitlere yonelik
arastirmalarin azligini blirokrasilerin mahremiyete olan diiskiinliikleri, 6ziinde yabanci ve disaridan
olan sosyologun ytliksek diizeyde kuralci bir sistemdeki denetlenemezligi ve bunun biirokrasinin
mesruiyetine yonelik tehdidi ile iliskili birtakim 6nemli nedenlerden kaynakli zorluklara baglamamiz
mimkiindir (Spencer, 1973). Bu zorluklar ve bilirokrasinin kapalilig1 bu tiir calismalar ilgi ¢ekici
kilmaktadir. Ancak biirokratik elitlerin sosyal kdkenlerini incelemek, konunun zorlugu ve ilgi cekici
olmasinin 6tesinde, baska bazi nedenlerden dolay1 da 6nemlidir.

Sosyal koken arastirmasini ehemmiyetli kilan bir husus, toplumsal yasami sekillendirmede ciddi bir
glice sahip olan biirokrasi ile onun demokratik denetimi arasindaki gerilimde (Kennedy, 2014)
bulunabilir ki bu durum “temsili biirokrasi” (representative bureaucracy) tezini isaret eder. Bu teze
gore “kamu biirokrasisinin list kademeleri bir biitlin olarak popiilasyonun genis bir kismini temsil
etmedikce” dahil edilmeyen gruplarin ihtiya¢ ve ¢ikarlar1 goz ardi edilebilir (Boreham, Cass ve
McCallum, 1979). Temsili biirokrasi tezine gore cesitlilik iceren bir biirokrasi tiim cikarlarin
gozetilerek sosyal politikaya yansitilmasini saglar (Kennedy, 2014). Aciktir ki “belirli kiiltiirel ve
sosyal alanlarda gii¢ uygulayabilenler benzer sadakat, yasam tarzi ve baglilik duygularina sahip
olacak sekilde egitilip ise alinirlarsa toplum tizerindeki hegemonyalar1 daha giiclii sekilde temellenir”
(Boreham, Cass & McCallum, 1979, s. 46). Bu durum hakkinda Bottomore (1993), kamu politikasini
dogrudan etkileyebildikleri miiddetgce, list siniflardan gelen memurlarin olusturdugu elit gruplarin
kendi 06zel c¢ikarlarindan ziyade bunu sinif g¢ikarlarina kosut sekilde gerceklestireceklerini
belirtmistir (s. 68).

Ikinci bir husus, sosyal kokenler ile mental yapilar ve davramslar arasindaki iliskidir.
Organizasyonlarin tercih edip vurguladigi ve siklikla degerler ve davranis tiplerinde neset eden
mental yapilar ve yatkinliklar, bunlarin yapilandirilma siiregleri ve bu siireclerin farkli sekil ve
diizeylerde gerceklestigi sosyal uzamin belli bolgeleri dusiiniilmeksizin anlasilamaz. “Farkh
habituslar yargiy1 ve pratigi farkli sekillerde” etkiler ve “cogu organizasyondaki is bolimii ¢esitli
habituslarin etkilesimi” ile sonuglanir (Emirbayer ve Johnson, 2008, s. 4) ki “habitusu sekillendiren
varlik kosullar1” da “sosyal koken kosullar ile iligkilidir” ve bdylece sosyal uzamda yakin yer isgal
edenler benzer kosullanma bicimlerini deneyimler ve benzer yatkinliklar1 paylasirlar (Paalgard
Flemmen, Jarness ve Rosenlund, 2019). Sosyal kokenler ile organizasyonel davranis arasindaki
iliskiyi ortaya koyan ¢ok sayida arastirmadan® hareketle denilebilir ki belli tiirden sosyal gruplarin
organizasyonlarda yogunlasmasinin davranis ve iliskiler diizeyinde onemli sonuglar1 olacaktir:
Bireylerin insanlar ile ilgili algilarindan motivasyon ve problem ¢6zme yontemlerine, amaclar ve
araclar arasindaki iliskinin mesruiyetinden farkl bireysel deger cercevelerine sahip olmaya degin
bir¢ok 6nemli husus bu baglamda degerlendirilebilir.

4 Sosyal kdken kavrami alanyazinda (ve burada) agirlikli olarak toplumsal sinif etrafinda ele alinsa da cografya, cinsiyet,
egitim, 1rk, etnisite ve dini inan¢ gibi daha bir¢ok faktor sosyal koken kavraminda icerilebilir.

5 Bu anlamda ¢ok degerli bir alanyazin taramasi i¢in bkz. Coté (2011).
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Sosyal koken incelemesini 6nemli kilan tglincii husus ise biirokratik elitlerin siyasi elitler
karsisindaki konumlaridir. Veriler modern demokrasilerde biirokratik elitlerin parlamenter ya da
politik elitlere kiyasla daha egitimli olduklari, kentsoylu olma ve babalarinin yonetici veya
profesyonel meslek gruplarina tiyelik olasiliklarinin daha yliksek oldugunu gosterse de (Aberbach,
Putnam ve Rockman, 1981) bu durum biirokratik elitlerin her kosulda siyasi elitler gibi iktidarda pay
sahibi olduklari anlamina gelmez. “Kadiri mutlak bir devletin ayricalikl failleri olmadiklarindan”, der
Birnbaum (1981), “biirokratlar siyasi yasam ya da is diinyasiyla etkilesime girmezler ve gercekte
Fransiz ve Alman meslektaslarinin aksine iktidarin disinda tutulmuslardir”® (s. 76). Dahasi otoriter
liderler politikac1 ya da biirokratlarin ¢ocuklarinin elit gruplara erisimini kisitlamak ister c¢iinkii
“hanedan siyaseti” liderin elitler iistiindeki denetimini zayiflatabilir (Demin, Libman ve Eras, 2019).
Dolayisiyla basta ylirtitmenin egemen oldugu siyasi baglamlar olmak tizere biirokratlarin gesitli elit-
dis1 sosyal kékenlerden geldikleri lilkelerde meselenin yalnizca temsili biirokrasi ya da demokratik
mobilite acisindan ele alinamayacagi ortaya ¢ikar ve bu durum siyasi gii¢ ve patronaj iliskilerinin de
hesaba katilmasi geregini dogurur.

4. BUROKRATIK ELITLER NEREDEN GELiYOR?
4.1 Alanyazin Hakkinda

Her ne kadar elit gruplar, toplumsal siniflar, sosyal kokenler ve bunlarin egitim ve toplumsal mobilite
ile olan etkilesimlerine dair ¢ok sayida calisma mevcut ise de daha yukarida da bahsedilen
nedenlerden (ve belki biraz da sinif kavramina yonelik sosyal bilimsel pratik a¢isindan hi¢ de yapici
olmayan birtakim yaklasimlardan) 6tiirti biirokratik elitlerin sosyal kokenleri ve formasyonu ile ilgili
calismalar (6zellikle de veriye dayali olanlar) sasirtici derecede azdir.

Bu alanyazin taramasinda anahtar sozctlikler ve filtrelemeler araciligiyla veri tabanlarindan elde
edilen ve 21 farkl tilkedeki (bkz Harita 1) biirokratik elitler hakkinda bilgi ya da veri sunan az
sayidaki (32 tane) ¢alismanin bulgular incelenmekte ve karsilastirllmaktadir. incelenen az sayidaki
calismanin ilgili alanyazinin biutlinini olusturdugu iddias1 giidiilmemekle birlikte aktarilan
bulgularin diinya genelindeki oriintiileri yansittigi sdylenebilir. Bu ¢alismalar arasinda birincil ya da
ikincil veri kaynaklari kullanan makale, kitap, derleme kitap ve doktora tezi gibi arastirma raporlari
yer aldig1 gibi, yazarlarin kisith bilgilerine ya da gozlemlerine dayanan incelemeler de
bulunmaktadir. Calismalarin ¢ok azinda biirokratik elitlerin demografik 6zellikleri, sosyal kokenleri
ve egitim bilgilerine dair veriler bir arada sunulmakta iken bazilarinda bunlarin bir ya da ikisine ait
verilere isaret edilmektedir. Bazi ¢alismalarda ise herhangi bir veri sunulmaksizin bu degiskenlerin
bir kismina yonelik yalnizca “az” ya da “cok” gibi nitel ifadeler kullanan bilgiler saglanmaktadir. Diger
yandan calismalarda sunulan verilerin glincellikleri de tartisma konusudur? (bkz. Harita 2): Elde
edilen calismalarin yarisindan daha az1 (12) 2000 ve sonrasinda yayimlanmis ya da bu donemdeki
verileri kullanmistir (6rnegin Turkiye, Avustralya ve Tayland’a yonelik ¢alismalar veya veriler 1980
oncesine aittir). Calismalarin azligi, sunulan verilerin niteligi ya da giincelligi gibi problemlere
ragmen incelenen calismalar cok sayida iilkenin biirokratik elitleri hakkinda olduk¢a aydinlatici
bilgiler saglamaktadir. Bunlar asagida sosyal kokenler kapsaminda 6zetlenmektedir.

6 Ornegin Hollanda’da iist diizey biirokratlarin siyasi parti liyesi olmadiklar1 (Raadschelders ve Van der Meer, 2014),
Yunanistan’daki tist diizey biirokratlarin siyasfi listleri adina giinliik biirokratik karmasa ile ugrastiklari (Spanou, 2014),
giicli elitist drgitlenmelerine ragmen Japon biirokratlarin siyasi agidan en az “zayif” Amerikan muadilleri kadar
politikacilar1 dikkate aldiklar1 (Aberbach vd., 1990) vurgulanmistir.

7 Ozellikle ikincil verilerin kullanildig1 calismalarda eger veri kaynaginin tarihi bildirilmedi ise calismanin yayin tarihi
esas alinmistir.
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Harita 1: Ulkelere Gore Yayin Sayilar
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Incelenen calismalarin iilke, yazar ve yayin yili bilgileri Tablo 1’de gdsterilmektedir.

Tablo 1. Alanyazin Taramasi Yapilan Calismalar
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Ulke
ABD

Almanya
Avustralya
Banglades

Danimarka
Finlandiya

Fransa

Hollanda

Ingiltere
Ispanya

[srail

Isveg

Italya

Japonya

Kanada

Norveg
Portekiz
Rusya
Tayland

Turkiye

Yunanistan

Yazar/Yazarlar
Aberbach, Putnam & Rockman
Aberbach, Putnam & Rockman

Derlien
von Beyme
Boreham, Cass & McCallum
Zafarullah
Jensen & Knudsen
Ruostetsaari
Kessler
Aberbach, Putnam & Rockman
Bourdieu
Rouban
Van Zanten & Maxwell
Aberbach, Putnam & Rockman
Van der Meer & Raadschelders
Rouban
Raadschelders & Van der Meer
Aberbach, Putnam & Rockman
De Cienfuegos
Nachmias
Maman
Pierre & Ehn
Ruostetsaari
Aberbach, Putnam & Rockman
Inoki
Muramatsu & Krauss
Aberbach vd.
Porter
Rich
Mastekaasa
Opello
Demin, Libman ve Eras
Dhiravegin
Matthews
Dodd
Szyliowicz
Bozkurt
Bouquet
Sotiropoulos
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4.2 Biirokratlarin Sosyal Kokenleri

Incelenen ¢alismalar arasinda veri saglayanlarin bir kismi dogrudan toplumsal sinif kategorilerini
kullanirken kimi ¢alismalar da detayli meslek gruplarina dayali verileri esas almaktadir. Miimkiin
olan yerlerde meslek gruplari ile sinif kategorileri eslestirilerek karsilastirmaya uygun bir zemin elde
etmeye c¢alisilacaktir.

Biirokratik elitlerin geldikleri ailelerin (siklikla babalarinin) toplumsal pozisyonlarina bakildiginda,
veriye ulasilabilen iilkelerin neredeyse tamaminda, iist ve orta smiflarin agirlikta oldugu
gorilmektedir. Dolayisiyla iilkelerin birbirinden ayrildigi nokta, toplumsal sinif kékenlerinin elit
kadrolardaki dagilimidir. Asagida, farkli baglamlarda bu dagilimlarin nasil gerceklestigine yonelik
alanyazindaki veriler derlenmektedir.

4.2.1 Avrupa

Elit formasyonu ve yeniden iiretim mekanizmalari agisindan diistiniildiigiinde bu konudaki en klasik
ornek Fransa’dir. Diinya tlkeleri arasinda elit biirokratik kadrolarin ¢cogunlugunun tist siniflardan
gelenlerce isgal edildigi az sayida lilkeden biri olan Fransa'da, elit formasyonunun merkezindeki ENA
ogrencilerini (énarque) ele aldigimizda, ayricalikli siniflardan gelenlerin 1957’de %58 olan oraninin
1973’te %71’e ¢ikmis oldugunu goriiriz (Kessler, 1978). Tum prestijli ve niifuzlu biirokratik
kadrolardaki (grands corps) énarque’lar arasinda tist diizey bilirokrat ¢ocuklarinin orani 1980’lerde
%33 iken babalar1 endiistri sahibi, endiistriyel ve ticari kadrolarda ¢alisanlar ile profesyonel meslek
kadrolarinda olanlarin orani toplamda %57’lik ve hep birlikte %9011k ezici bir pay1 olusturmaktaydu.
Ayni1 donemlerde babalari ciftci ya da is¢i olanlarin orani yalnizca %3’tli (Bourdieu, 1996). Benzer
donemdeki baska bir gozleme gore list diizey yoOnetici ve profesyonel kadrolardan babalarin
cocuklar elit kadrolarin %66’sin1 doldurmaktayd: (Aberbach, Putnam ve Rockman, 1981). Daha
yakin zamandaki verilere gore bu prestijli kadrolardaki iist (%66) ve orta siniflardan (%30) bireyler
toplamda %96’lik bir orana sahip iken alt siniflardan bireylerin %4 diizeyinde kaldig1 goriilmektedir
(Rouban, 1999). Farkli donemlere ait veriler Kkarsilastirildiginda bu Oriintiiniin Fransa’daki
direngenligi hemen fark edilebilir. Ilgin¢ sekilde, Fransa’da bu oranlara ragmen tiim toplumsal
siniflari igeren bir firsat esitligi yanilsamasi 20. yiizy1l boyunca siirdiirtilebilmisti zira “firsat esitligi”
esasen “sonug esitligini” dogurmamaktaydi (Van Zanten ve Maxwell, 2014).

Bat1 Avrupa’da benzer bir elitizmin gézlemlendigi bir diger érnek Ingiltere’dir. 1980’lerde babalar:
st diizey yonetici ve profesyonel kadrolarda olanlar (%51) ile daha diistik diizeydeki yonetici ve
profesyonel kadrolarda olanlarin (%17) oranlar1 toplamda %68’i bulurken babalar diisiik statiilii
mesleklerde ¢alisanlarin orani toplamda %13’tii (Aberbach, Putnam ve Rockman, 1981). Fransa ve
Ingiltere’de, en az bir akrabasi biirokraside ya da siyasette olanlarin oranlar sirasiyla %54 ve %50
idi (ibid). Bat1 Avrupa’da iist-orta sinif agirlikh Fransiz ve Ingiliz muadillerinin aksine Hollanda’da iist
diizey biirokratik kadrolarda orta sinifin daha yaygin olarak temsil edildigi gorilmektedir
(Raadschelders ve Van der Meer, 2014; Rouban, 2009). 1980’lerde Hollanda’da babalari iist diizey
yonetici ya da profesyonel olan biirokratik elitlerin orani %37 iken babalar1 orta statiideki meslek
mensubu olanlar toplamda %60’lik bir paya sahipti. Ayn1 donemde diisiik statiideki islerde calisan
babalarin ¢ocuklari ise %4°liik bir oranda kalmisti®8 (Aberbach, Putnam ve Rockman, 1981). Ayni
sekilde en az bir akrabalar siyasette ya da bilirokraside olanlarin pay1 da %51 idi (ibid). 1990’lara
yaklastikca merkezi hiikiimetteki ist diizey biirokratlar icerisinde orta siniflardan gelenlerin
oraninin %64’e ve alt siiflardan olanlarin oraninin da %15’e ytkseldigi gorilmektedir (Van der
Meer ve Raadschelders, 1999).

8 Yuvarlamalara bagh olarak toplamlar 100’ii asabilmektedir (Aberbach, Putnam ve Rockman, 1981).
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Biirokratik elitler s6z konusu oldugunda bir diger klasik 6rnek olan Almanya’da babalar1 yonetici ve
profesyonel kadrolarda olanlarin orani benzer sekilde %67 idi ve diisiik statiilii islere gelince oran
%1’e gerilemekteydi (Aberbach, Putnam ve Rockman, 1981). Aberbach ve digerlerinin verilerinde
Almanya 6zelinde en 6nemli gostergenin yeniden tiretim oldugu dikkat cekmektedir. Zira en az bir
akrabasi siyasette ya da biirokraside olanlarin oran1 Almanya’da %80 idi (ibid). Benzer donemlerdeki
baska bir gézleme gore babalar diisiik statiilii mesleklerde olanlarin oran1 %4,7 iken orta ve lst
diizey statiilerden olanlarin oran1 %95,3 idi (Derlien, 1990). Bunlar arasinda babalar1 bilirokraside
olanlar %49 gibi ezici bir ¢ogunluga sahipti ki bu grup igerisinde de babalar tst diizey biirokrat
olanlarin orani %44 diizeyindeydi (ibid). Daha yakin zamanlara gelindiginde babalar bilirokraside
olanlarin oraninin %49,6 (bunlarin icinde babalar1 list diizey biirokrat olanlar %46) oldugu
goriliirken babalar: isci olan ya da basit islerde c¢alisanlar i¢in oranin %5,1 olarak kaydedildigi
gorilmektedir (von Beyme, 2001). Bu veri Fransa, Ingiltere ve Hollanda’da oldugu gibi Almanya’da
da biirokratik yeniden liretimin giicii ve siirekliligi hakkinda fikir vermektedir.

Orta siniflar s6z konusu oldugunda Giiney Avrupa iilkelerinde de benzer oriintiiler gézlemlenebilir.
1980’lerde Portekiz’deki orta sinif kokenli genel miidiirlerin orani %48 iken iist ve alt siniflardan
gelenlerin oranlarn sirasiyla %28 ve %24 idi (Opello, 1983). Diger yandan en az bir akrabasi
biirokraside olanlar da %42’lik bir orana sahipti (ibid). Ayn1 dénemlerde Italya’da babalar iist diizey
yonetici veya profesyonel olanlarin orani %46, orta diizey statiilii meslek mensubu olanlarin orani
da %52 idi. Babalari is¢i olanlar da %3’liik bir kismi olusturuyordu (Aberbach, Putnam ve Rockman,
1981). Bu verilere gore yeniden iiretim acisindan Italya Almanya’y: izlemekteydi. Buna gore siyasette
veya biirokraside en az bir akrabasi olan iist diizey biirokratlarin orani1 %75'ti (ibid). Ispanya
orneginde de iist diizey kadrolarin agirlikli olarak Madrid ve Castille-Leon’daki “varlikli ailelerden
gelenlerce” isgal edildigi ve bu kariyer seciminde aile geleneginin etkisi oldugu ifade edilmistir (De
Cienfuegos, 1999). Yunanistan’da list diizey kadrolara yonelik herhangi bir veri sunulmamais ise de
kamu sektoriinde %25-33 oraninda bir kismin tarim, %16-25 oranindaki bir kismin da ticaret veya
zanaat mesleklerine mensup babalarin ¢ocuklar1 oldugu gériilmektedir (Sotiropoulos, 1999). isci
sinifindan ya da ust siniflardan ¢ok az birey kamu sektériinde yer almaktadir (ibid). Yunanistan’'da
kamu sektorii agirlikli olarak alt siniflardan bireyler i¢in yukar1 dogru mobilite imkani saglamaktadir
(Spanou, 2014).

Kuzey iilkeleri arasinda daha yaygin toplumsal mobilite ve alt siniflarin st diizey biirokratik
kadrolara erisimi agisindan Norveg ¢ok ayriksi bir konumu isgal etmektedir. Norveg'te ytliksek statiilii
mesleklere mensup ebeveynlerin cocuklarinin elit biirokratik kadrolardaki oranlar1 %20,6 iken orta
diizey meslek mensubu ebeveynler i¢in bu oranin %46,9 oldugu goriilmektedir (Mastekaasa, 2004).
Norveg, mevcut veriler 1s181nda, %32,5° ile is¢i sinifi kokenli blirokratik elitlerin en yiiksek orana
sahip oldugu iilkedir (ibid). Isve¢’te ise iist siiflardan gelen elitlerin oraninin (%49) daha yiiksek
oldugu goriilmektedir (Ruostetsaari, 2007) ve dolayisiyla hiyerarside yukari ¢ikildikea temsil edilen
sosyal gruplarin gesitliligi de azalmaktadir (Pierre ve Ehn, 1999). Finlandiya’da tist siniflardan gelen
biirokratik elitlerin oran1 %38’dir (Ruostetsaari, 2007) ve hem Isve¢ hem de Finlandiya'da isci
sinifindan gelen iist diizey memurlarin oranlarinin yaklasik olarak %17 oldugu ifade edilmistir
(Rouban, 2009). Danimarka’da da bu kadrolar agirlikli olarak orta siniflardan bireylerce
doldurulmaktadir (Jensen ve Knudsen, 1999).

Bu veriler Avrupa’da, Norvec’in istisnai konumu hari¢ tutulursa, biirokrasinin tist kademelerindeki
orta ve Ust siniflarin agirhgini ortaya koymaktadir. Dahasi, aileden biirokratlarin oranlar1 da goz
oniine alindiginda kayda deger diizeyde bir biirokratik yeniden liretimden s6z edilebilmektedir. Bu

9 Norveg'te tiim kamu sektorii i¢in bu oran %41,4’tiir (Mastekaasa, 2004).
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durum, toplumsal sinif kokenleri ile biirokratik elit formasyonu arasindaki yakin iliskiye isaret
ederken bilrokrasinin meritokratik temellerinin ardindaki zimni esitsizliklere de dikkatimizi
cekmektedir. Asagida goriilecegi TUzere, benzer Oriintlilere Avrupa dis1 baglamlarda da
rastlanmaktadir.

4.2.2 Kuzey Amerika ve Avustralya

Amerika Birlesik Devletleri'ndeki iist diizey biirokratik kadrolarda elitizme ingiltere’ye kiyasla daha
az rastlanir. Veriler ABD’de orta sinif kokenli biirokratlarin iist diizey kadrolarda daha ¢ok yer
aldigin1 gostermektedir. ABD’de 1980’lerde iist dilizey yonetici ya da profesyonel meslek mensubu
babalarin cocuklarinin tist diizey biirokratik kadrolardaki oran1 %39 iken orta diizey statiideki
meslek mensuplarinin ¢ocuklarinda bu oran %48 ve gorece dusik statilii meslekler icin %14 idi
(Aberbach, Putnam ve Rockman, 1981). O donemlerde siyasette ya da biirokraside en az bir akrabasi
olanlarin oran1 %37 olarak kaydedilmistir (ibid). Yeniden liretim acisindan diisiiniildiiglinde bu,
bir¢cok Avrupa iilkesinin oldukca gerisinde bir degerdir.

Kanada’da 1950’lerde elit biirokratik kadrolarin %18’i iist siif veya elit ailelerden gelenler
tarafindan doldurulmustu ve en iist kategorideki kadrolar icin bu oran %31,6, en tistteki birinci ve
ikinci diizey kadrolar i¢in de %25 idi (Porter, 1958). Porter, orta sinif kokenlilerin oranini %68,7 ve
orta ve Ust siniflarin toplam oranini da %86,8 olarak kaydetmisti. Alt siniflardan gelen biirokratlar
icin bu oran %13,2 idi ve bunlar daha on dokuz yasina varmadan kamu hizmetine girip ¢alisarak tist
diizey biirokratik kadrolara ulasanlardi (ibid, s.495). Diger yandan Ontario’da 1970’lerde iist ve orta-
tist siniflardan gelenler %36’lik bir cogunluga sahip iken orta-alt siniflardan gelenlerin orani1 %23,
ciftci ve isci cocuklarinin orani da %39 idi (Rich, 1975). Avustralya’da 1970’lere dogru tst sinif
ailelerden gelen biirokratlarin orani %43,5 idi ve orta siniflar i¢cin bu oran %30,6 ve alt siniflar icin
de %25,8 olarak kaydedilmisti (Boreham, Cass ve McCallum, 1979). Amerikan ve Ingiliz
muadillerinin aksine Kanada ve Avustralya biirokrasisinin iist diizey kadrolarinda alt siniflarin daha
fazla temsil edildigi goriilebilir. Ancak her kosulda st siniflarin agirlikta oldugu gozden
kagmamalidir.

4.2.3 Asya

Modern devletlerin temelleri atildiginda biirokratlarin roli, yetkinlikleri ve degerleri etrafinda
devlet biirokrasilerinin yeniden insasi i¢in yegane modelin Avrupa olmasi, eski biyiik
imparatorluklarin yuvasi olan Asya’da bugiin benzer egilimlerin gézlemlenmesini dogurmaktadir.
Japon biirokrasisi, s6z gelimi, Prusya tipi model ile tesis edilmistir. Dahasi, Ust diizey kadrolarindaki
elitizmden dolay1 Fransiz biirokrasisine benzetilmistir (Aberbach vd., 1990) ki sasirtici olmayacak
sekilde her iki llkede de devletin giicii ve kalkinmasinda biirokratlara ayricalikli ve biiyiik bir rol
bahsedilmistir. 1930’larda Japonya’da egitimin yayginlasmasi ile birlikte yoksul ailelerden gelen
cocuklarin kamu biirokrasisinde calisma imkanlari artsa da bu sektérde iist siniflardan ailelerin
cocuklarinin biiytik bir agirligi bulunmaktaydi (Inoki, 1964). 1980’lerde yonetici ya da profesyonel
meslek mensubu babalarin ¢ocuklarinin st diizey biirokratik kadrolardaki orani %64 ve diisiik
statiilii islerde ¢alisanlarin ¢ocuklarinin orani da %7 olarak kaydedilmistir (Muramatsu ve Krauss,
1984). Biirokratlarin yarisina yakin1 Tokyo ve cevresindeki Kanto bdélgesinden gelmekteydi ve
babalarinin tniversite mezunu olma olasiliklar (%45) baz1 Avrupa tilkelerindeki muadillerinden
yiiksekti. Ustelik ailesinde en az bir biirokrat bulunanlarin oraninin %43 olmas (ibid) biirokratik
yeniden iretimin Avrupa’da oldugu gibi Japonya’da da kayda deger diizeyde bulundugunu
gostermektedir. Bir diger Uzak Dogu tlilkesi olan Tayland’da ciddi bir prestije sahip olan tist diizey
biirokratik kadrolarin %31,4’linii is adamlar1 ve %41’ini de (askeri ve polis dahil) bilirokraside
bulunan babalarin ¢ocuklar: isgal etmektedir (hep birlikte toplam %72,4). Diger yandan bu oran
koyll ve isci cocuklari i¢in yaklasik olarak %5,8 dolaylarindadir (Dhiravegin, 1982). Biirokratik
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kadrolarin prestij sahibi oldugu baska bir iilke olan Banglades’te de list dlizey kadrolarda varlikli orta
sinif kokenli olanlarin agirlikta oldugu ifade edilmistir (Zafarullah, 2007).

Sovyetler Birligi yikilana degin Rusya’da elit kadrolar agirlikli olarak isci ve koylii cocuklarindan
olusmaktaydi. 1990’larda da valilerin %60’sindan fazlasi is¢i ve koylii ailelerde doganlardi (Demin,
Libman ve Eras, 2019). 2000’lerde is¢i ve koylii ailelerde doganlarin biirokraside yer alma olasiliklari
cok diistii ve bugiin etnik Ruslarin cogunlukta oldugu bolgelerde tist diizey kadrolarin agirlikli olarak
biirokrat ve politikaci ailelerde dogduklar1 goriilmektedir ki bu durumun post-Sovyet Rusya’daki
otoriteryanizm ve patronajin yiikselisi ile ilgili oldugu ifade edilmektedir (ibid). Bugiliniin
Rusya’sinda tlist diizey kadrolara atanmanin temel 6lciitii olarak lidere sadakatin 6n plana ¢iktigi
goriilmektedir (Huskey, 2010; Semenova, 2011).

Israil biirokrasisinin iist kadrolarinda orta siiflarin agirlikta oldugu ifade edilmistir (Nachmias,
1991). Yonetici ve profesyonel meslek mensubu babalarin ¢ocuklari (%17,7) ile orta sinif kokenliler
(%55,6) toplamda %73,3’liik bir orana sahipken is¢i siifindan gelenlerin orant %22,5 olarak
kaydedilmistir (ibid). Devlet biirokrasisinde yerlesik Yahudiler (israil dogumlu ya da en az 30 yil
Israil’de ikamet etmis olanlar) yiiksek bir orana sahip iken Asya veya Afrika kokenli Yahudilerin elit
kadrolardaki oranlar1 %6’da kalmaktadir (Maman, 1997).

Turk biirokrasisindeki iist diizey kadrolar icin elde edilebilen az sayida ve giincel olmayan ¢alisma
bulunmaktadir. Ancak tipki Fransa ve Japonya gibi, modernlesme ve kalkinmada biirokrasiye ve
biirokratlara ayricalikli bir rol bahsedilen Tiirkiye’de ¢ok partili déonemin safagina degin
biirokratlarin tesir ve prestiji siirdii. Osmanli’da ve Cumhuriyet tarihinin hatir1 sayilir bir kismi
boyunca elit biirokratik kadrolarin yetistirilmesinde rol alan Miilkiye’nin 6grenci profili, esasen hem
bu kadrolara erisim imkanlar1 hem de buirokratik yeniden iiretimin boyutu hakkinda 6nemli fikirler
sunar. Jon Tirkler doneminde biirokrat ¢ocugu olan Miilkiye 6grencilerinin orani tepe noktasina
(%66) ulasirken Atatiirk doneminde oldukg¢a gerilemistir (%26) ve bu gerilemeye ordu
mensuplarinin ¢ocuklarindaki artis eslik etmistir (%14’ten %24’e) (Szyliowicz, 1971). Yine de resmi
unvanli babalarin ¢ocuklar1 %50°lik bir orana sahipti ve profesyoneller (%24) ile is adami ve toprak
sahiplerinin ¢ocuklar1 (%26) diger yariy1 olusturmaktaydi (ibid). Bey, efendi ya da pasa unvanh
babalarin ¢ocuklarinin orani ise ayni donemde %78 idi (ibid). Atatiirk dénemindeki valilerin
yarisindan fazlas1 kamu hizmetindeki babalarin ¢ocuklar idi ve zanaatkar, tiiccar, koyli ve ciftci
cocuklarinin orani %12 dolaylarindayd: (Bouquet, 2011).

1950’lerde yapilmis bir ¢alismaya gore geng biirokratlarin %40’ (sivil ve askeri) kamu hizmetindeki
babalarin ¢cocuklariydi ve egitim dahil profesyonel meslek mensuplarinin ¢ocuklari i¢in bu oran %14,
tliccar ¢ocuklari icin %13 ve tarimsal alandakiler icin de %14 idi (Matthews, 1955). Bunlar arasinda
Ic Anadolu, Ege ve Marmara dogumlularin %56’lik bir orani bulunmaktayd: (ibid). 1960’lara
gelindiginde, Ust dizey biirokratlarin %23,5’i ve orta diizey biirokratlarin da %30’u kamu
hizmetindeki babalarin ¢ocuklariydi ve ordu mensuplari da eklenirse bu oranlar sirasiyla %45,5 ve
%401 bulmaktaydi (Dodd, 1965). Ust diizey biirokratlar arasinda profesyonel meslek mensubu
babalarin ¢ocuklar1 %29 ve tiiccar ¢ocuklar1 da %11°’lik bir paya sahipti. Diikkdn sahipleri, kiiciik
esnaf ve zanaatkar (%3,5), ciftci (%7,5) ve vasifsiz is¢i g¢ocuklar1 (%1) toplamda %12’yi
olusturuyordu (ibid). O dénemde iist diizey biirokratlarin iicte birinden biraz fazlasi Istanbul, Ankara
ve Izmir dogumlu idi (ibid).

1980’lerde Tiirk kamu biirokrasisinin genel bir goriiniimiinii sunan detayli calismasinda Bozkurt
(1980), devlet memurlarinin biiyiik oranda (%38,4) yine devlet memurlarinin ¢ocuklar: olduklarini
bulgulamistir. Bozkurt'un érnekleminde isci ve ciftci cocuklarinin toplamda %36, esnaf ve zanaatkar
cocuklarinin da %13,9'luk bir paya sahip oldugu gortlmektedir. Daha ilging bir gézlem, memurlarin
kayinpederlerinin de yine benzer oranda (%36,7) devlet memuru olmalaridir. Kayinpederleri isci
veya ciftci olanlarin orani %40,1 iken esnaf veya zanaatkar olanlarin orani da %15,2’dir. Her ne kadar
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st diizey devlet yoneticilerine yonelik dogrudan istatistikler sunmasa da Bozkurt'un arastirmasi
Turkiye’de kamu biurokrasisindeki 6zelde biuirokratik ve genelde de toplumsal yeniden iiretimin
diizeyi hakkinda 6nemli ipuglari sunmaktadir.

5. SONUC VE TARTISMA

Bu calismada, kisith bir alanyazin i¢cinde ulasilabilen az sayidaki arastirma taranmis ve bunlara
dayanarak farkli tilkelerin biirokratik elitlerinin sosyal (toplumsal sinif) kokenleri hakkindaki veriler
derlenmistir. Bu veriler, tiim diinyada biirokratik elitlerin agirlikli olarak orta ve tist sinif ailelerden
geldiklerini gostermektedir. Ust diizey kadrolar isgal eden biirokratlarin ¢ogunlukla iist ya da alt
diizey yoneticilerin veya profesyonel meslek mensuplarinin ¢ocuklar: olduklar1 ve bunlarin kayda
deger bir Kkisminin ebeveynlerinin ya da akrabalarinin kamu biirokrasisinde c¢alistiklari
gorilmektedir. Dolayisiyla, incelenen az sayidaki ancak oldukga ¢esitli baglamlardaki biirokrasiler
diistiniildiigiinde, list diizey biirokratlarin diinya genelinde avantajli ailelerden gelme olasiliklarinin
kayda deger oranda yliksek oldugu soOylenebilir. Zira ailenin ekonomik kaynaklari nitelikli bir
egitimin ve dolayisiyla bireyin egitimdeki basarisinin 6n kosullaridir. Biirokratik elitler, bir
biirokratik yapi ister generalist ister uzmanlasmaci olsun, yiiksek dilizeyde egitim gerektiren
pozisyonlarda yer aldiklarindan bircok lilkede biirokratlarin 6nemli bir kisminin son derece prestijli
okullarin mezunlari olduklar: goriiliir: Fransiz biirokrasisinin en 6nemli kadrolari ¢ok biiyiik oranda
ENA mezunlarindan (Bourdieu, 1996), ingiliz biirokratik elitlerinin %70’ine yakim1 da Oxford ve
Cambridge mezunlarindan (Theakston ve Fry, 1989) olusmaktaydi. 1990’larda Japon biirokratik
elitlerin neredeyse %901 Japonya’daki en prestijli ilk iki tiniversitenin mezunlariydi. Bu oran
Meksikali iist duizey biirokratlar icin %70’i buluyordu (Schneider, 1993). Prestijli egitim kurumlar,
agirlikh olarak avantajh ailelerin ¢ocuklar: tarafindan isgal edilmekte oldugundan bu tiir tilkelerin
biirokrasilerinde siklikla okul kliklesmesi ortaya ¢ikmaktadir (Cicco, 1975).

Ancak, bu durum yalniza ekonomik kaynaklar ile nitelikli egitim arasindaki giiclii iliskiden ileri
gelmez. Alt siniflardan bireylerin aksine orta ve st siniflardan gelenlerin akademik yasamlarinda
avantajli olmalarini saglayan kiiltiirel sermayeleri bu siirecin ayrilmaz bir parcasidir. Alt siniflara
dogru gidildikge tedrisi dilden uzaklasilip tedrisi 6liim oranlari da arttigindan (Bourdieu ve Passeron,
2015) elit biirokratlar arasina alt statiideki meslek sahiplerinin, is¢i ya da kéylii cocuklarinin katilma
olasiliklar: yapisal olarak kisitlanmistir. Dahasi, egitim hayatina yon veren amag ve motivasyonlarin
aileden gelen yatkinliklarla organik bir iliskisi vardir: Egitim ve basarili bir kariyerin neligine yonelik
kavrayislarin, deger ve tutumlarin farkli toplumsal siniflar arasinda farklilasmasi bu durumun bir
yansimasidir.

Temel motivasyonlar ve elde edilen bulgular itibariyla bu calismanin ilgili alanyazina katki
saglayabilecek bazi icerimleri ayristirilabilir. Birincisi, Tiirkiye basta olmak tizere (biirokratlarin elit
bir grup olusturup olusturmadiklari hususu bir yana) tist diizey btirokratik kadrolari isgal edenlerin
sosyal kokenlerinin incelendigi giincel ¢alismalara yonelik bir ihtiya¢ bulunmaktadir. Daha en basta
Turkiye’de temsili blirokrasiye yonelik calismalarda sosyal koken/toplumsal sinif incelemesine yer
verilmemesi 6nemli bir eksikliktir. Ancak temsili biirokrasinin de 6tesinde Tiirkiye’de ve diinyada
st dlizey bilirokratik kadrolarin déniisiimiinde, bunlarin secilmisler karsisindaki pozisyonlari, prestij
ve politikaya yon verme gii¢clerinin mevcut durumunda sosyal kékenlerin nasil bir rol oynadig:
hususu organizasyon ¢alismalar1 basta olmak {lizere sosyal bilimin énem arz eden bir giindemini
olusturmaktadir. Zira bilirokrasiye yonelik farkh elestirilerin ve reform girisimlerinin yogun bir
sekilde tartisildig1 gliniimiizde biirokratlarin sosyal kokenlerinin ne tiir bir etkisinin oldugu ilgi cekici
bir sorudur.

Diger 6nemli bir icerim, sosyal kokenler ile organizasyonel davranis arasindaki iliskide gizlidir.
Biirokratik elitlerin okul ve (6zellikle de kariyer biirokratlar s6z konusu oldugunda) organizasyonel
sosyallesme aracilifiyla gerceklesen formasyonlari siiphesiz ortak deger cercevelerinde ve diinya
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kavrayislarinda bir araya gelmelerini saglar. Dahasi ylirtitmenin basat oldugu (executive-dominated)
politik sistemlerde toplumsal siniftan ziyade cinsiyet, cografya, kiiltlir ve siyasal ideoloji bicimindeki
degiskenlerin “layik goriilme ve atanmada” daha 6n plana ¢iktig1 ve adaylar1 ayristirici bir role sahip
oldugu savunulabilir. Ancak buna ragmen farkli sosyal kokenlerin, yani erken dénem sosyallesmenin
gerceklestigi toplumsal sinif pozisyonlarinin, farkli organizasyonel davranis kaliplari ortaya
cikardigini gosteren bulgulara (bkz. Coté, 2011) isaret etmekte yarar vardir. S6z gelimi yoneticilerin
risk alma veya riskten kacinma davranislar (Kish-Gepart ve Campbell, 2015) veya Kisilerin bencil ya
da ozgeci tiirden etik olmayan davranislar sergilemeleri (Dubois, Rucker ve Galinsky, 2015)
bicimindeki etik hususlarin sosyal kokenler ile iligkili oldugu gosterilmistir. Sosyal kdkenlerin bu
anlamda etki ettigi 6nemli bir organizasyonel konu liderliktir. Ebeveynlerin gelir diizeyi ile liderligi
bircok yonden zedeleyen narsisizmin (Martin, Coté ve Woodruff, 2016) ya da toplumsal sinif ile
empatik hassasiyetin (Kraus, Coté ve Keltner, 2010) iliskisi ile ilgili bulgular bu anlamda
aydinlaticidir. Dahasi, alt siniflardan bireylerin liderlik deneyimine erismekte yasadiklar: giicliikler
(Soria, 2021) de soruna eklendiginde belli bakis acilarinin ve degerlerin organizasyonlarda
marjinalize olmasi kaginilmazdir. Daha etkili ve verimli bir kamu biirokrasisinin tesisi ve degisimi
tasiyacak liderlerin yetistirilebilmesi i¢in bireyler-iistii toplumsal varliklarin ve bunlarin etkilerinin
dogru tanimlanmasi elzemdir. Biirokrasilerin bu tiir bir tasarida incelenmesi biirokrasiye yonelik
reformlarin etkilerinin anlasilmasina, insan haklarina saygili bir kalkinmanin ve etkili sosyal
politikanin 6niiniin agilmasina katki saglayacaktir.
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EXTENDED ABSTRACT

Where Do High-Level Administrators Come From? The Social Origins Of Bureaucratic Elites

1. Introduction

Despite structural similarities, both bureaucracies and bureaucrats exhibit significant differences in
various social contexts. Factors such as having a contractual or organic state tradition, the role of
bureaucracy in the development of the state, the positions of bureaucrats vis-a-vis politicians, and
the predominance of egalitarian or hierarchical values in society can give rise to different
bureaucratic formations. The complex interactions of these factors can alter the positions of
bureaucracies and bureaucrats in state administration and, naturally, in relation to political elites.
Therefore, in some contexts, bureaucrats may enjoy the privilege of being part of an elite and
influential minority in their societies, with a relatively high level of autonomy and the power to
influence policies that shape the fate of the majority. In other social contexts, they may settle for more
modest and functional roles in the shadow of illustrious political figures and a dominant legislative
apparatus.

In an era where attacks on bureaucracy at different levels and the 'rediscovery' of bureaucracy can
coexist, it is important to examine the underlying conditions of these differences and their societal
consequences. Thus, this study assumes that the social classes from which bureaucrats in senior
government positions come, in other words, their social backgrounds, should be considered as a
variable related to societal outcomes such as representational bureaucracy and democratic mobility,
political power, bureaucratic reforms, and social policies within these fundamental conditions. The
study is a review of a relatively scant literature about social origins of higher-level public
administrators, emphasizing the importance of focusing on the social class backgrounds of
bureaucratic elites. The primary aim of this review is to compare the findings on the social
backgrounds of individuals in the upper echelons of government bureaucracies in different countries
and identify basic patterns.

2. Data Set and Method

This literature review examines and compares the findings of a limited number of studies (n=35)
that provide information or data about bureaucratic elites in 19 different countries, obtained
through keyword searches and database filters. It is not claimed that these studies constitute the
entirety of the relevant literature, but it can be said that the findings reported reflect patterns on a
global scale. While few of these studies present data on the demographic characteristics, social
origins, and educational information of bureaucratic elites together, some only indicate data on one
or two of these aspects. Some studies provide data based on general social class categories, while
other studies primarily rely on detailed occupational groups (where possible, efforts have been made to
match occupational groups with social class categories to obtain a suitable basis for comparison).
Furthermore, the currency of the data presented in the studies is also a subject of debate. Less than
half of the studies were published in the 2000s or used data from this period (for example, studies
or data on Turkey, Australia, and Thailand are from before 1980). Despite the problems related to
the scarcity of studies, the quality of the data, or its currency, the reviewed studies provide
illuminating information about bureaucratic elites in a significant number of countries.

3. Empirical Findings

When we examine the social positions of the families (often fathers) from which bureaucratic elites
come, it is evident that upper and middle classes are predominant. Therefore, the point of divergence
between countries lies in the distribution of social class backgrounds in elite cadres. In Europe,
France, England, and Germany are the countries where individuals with upper and middle-class
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backgrounds are most prevalent among bureaucrats. In these countries, the proportions of top-level
bureaucrats from lower classes are generally low. Northern European countries, on the other hand,
present an interesting contrast. Norway, Sweden, and Finland have relatively higher proportions of
bureaucrats from working-class backgrounds.

In the United States, it can be said that the middle class predominates in top-level bureaucratic
positions. In Canada and Australia, while individuals from middle and upper-class backgrounds are
in the majority, lower classes are relatively more represented in these positions compared to the
United States.

In Asian countries, patterns similar to Western contexts are observed. Japan, much like France,
stands out as one of the most elitist examples in this regard. Similarly, just as in France and England,
"school cliques" are very common in Japan. In Thailand, where bureaucrats have a high prestige, the
chances of children from peasant and working-class backgrounds occupying top-level bureaucratic
positions are very low. In the Soviet era, top-level bureaucratic cadres were predominantly
composed of children from the working class and peasants, but in post-Soviet Russia, they are often
occupied by the children of bureaucrats and politicians. In Israel and Turkey, too, the predominance
of bureaucrats from upper and middle-class backgrounds is observed.

4. Discussion and Conclusion

There is a worldwide trend observed in top-level bureaucratic positions, characterized by a distinct
social class and bureaucratic reproduction tendencies. It is observed that those occupying top-level
positions in bureaucracies are mostly the children of upper or lower-level managers or professional
practitioners, and a significant portion of them have parents or relatives working in the public
bureaucracy. Therefore, when considering the examined, albeit limited, bureaucracies in diverse
contexts, it can be said that the likelihood of top-level bureaucrats coming from advantaged families
is significantly high worldwide.

Based on the primary motivations and findings, this study can contribute to the relevant literature in
several ways. Firstly, there is a need for current studies examining the social backgrounds of those
occupying top-level bureaucratic positions, particularly in countries like Turkey (leaving aside the
question of whether bureaucrats constitute an elite group or not). The absence of social
background/social class analysis in studies related to representative bureaucracy in Turkey is a
significant gap. Secondly, the importance of the relationship between social backgrounds and
organizational behavior should be highlighted. The formation of bureaucratic elites through school
and organizational socialization undoubtedly brings them together within common value
frameworks and worldviews. However, beyond these assumed and surface-level similarities, there
is a need to emphasize research in this area based on findings that demonstrate how different social
backgrounds lead to different organizational behavioral patterns.
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Quantile Connectedness Across Socially Responsible Equity Markets of The BRICT
Nations 1
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Abstract
This paper investigates the shock linkages between the socially responsible equity indices of Brazil, Russia, India, China, and
Tiirkiye, by using the quantile connectedness approach that is used by Chatziantoniou et al. (2021), to assess the median-based
and tail connectivity, we will analyse daily time series data from April 4, 2018, to March 31, 2023. The outcomes of the static and
dynamic analyses can be summarized as follows: for static quantile connectedness, Russia and India are net transmitters of shock
at the tails, while China is a net receiver. China and Tiirkiye are net receivers, whereas Brazil, India, and Russia are net
transmitters at the median quantile. Considering the dynamic quantile connectedness assessment, the findings indicate that the
magnitude of connectedness significantly increases positive and negative shock connectedness. This suggests that during periods
of extreme market volatility, socially responsible equity indices in BRICT nations experience more pronounced shock
propagation. This suggests that socially responsible investments are susceptible to contagion and, as a result, provide restricted
portfolio diversification advantages during periods of extreme market volatility. The analysis also indicates that there was a
substantial rise in the overall dynamic connection during the COVID-19 pandemic and the Russia-Ukraine war.
Keywords: Quantile Connectedness Approach, Socially Responsible Investments, BRICT Countries
Jel Codes: C58, D53, F65, G15

BRICT Ulkelerinin Sosyal Sorumlu Sermaye Piyasalarindaki Kantil Bagintisi

Ozet
Bu makalede, Brezilya, Rusya, Hindistan, Cin ve Tiirkiye'nin sosyal sorumlu sermaye endeksleri arasindaki sok baglantiliklari
incelenerek, Chatziantoniou vd. (2021) tarafindan kullanilan kantil bagintililik yaklasimini kullanarak ortalamada ve kuyruk
baglantiliklarini degerlendiriliyor. Veriler 4 Nisan 2018'den 31 Mart 2023 'e kadar glinliik zaman serilerini analiz eder. Statik ve
dinamik analizin bulgulart asagidaki sekilde sunulabilir. Statik kantil bagintililigir agisindan kuyruk soklarinda, Rusya ve
Hindistan net iletkenlerdir, Cin ise net alicidir. Ortalama kantilde ise Cin ve Tiirkiye net alicilar, Brezilya, Hindistan ve Rusya net
gondericilerdir. Dinamik kantil bagintililik degerlendirmesi goz 6niine alindiginda, bulgular, bagintililigin biiyiikliigtiniin olumlu
ve olumsuz sok bagintililigini 6nemli élgiide artirdigini gosteriyor. Bu, BRICT tilkelerindeki sosyal sorumlu hisselerindeki piyasa
dalgalanmasi donemlerinde daha belirgin bir sok yayilmasini gdsteriyor. Sosyal sorumlu yatirimlarin bulasiciliga duyarli
olabilecegi ve bunun sonucunda agiri piyasa dalgalanmasi dénemlerinde sinirll portfoy cesitliligi avantajlari saglayacagina
isaret ediyor. Analiz ayrica, COVID-19 salgini ve Rusya-Ukrayna savasi sirasinda genel dinamik baglantinin énemli él¢iide
arttigini gosteriyor.
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1. INTRODUCTION

Over the past ten years, there has been a substantial rise in spending dedicated to socially responsible
and sustainable activities, particularly in developed countries. The worldwide Sustainable Investment
Alliance (GSIA) 2020 research reported that worldwide sustainable investments reached a total value
of around $35.3 trillion in 2020. Although these figures provide a useful overview of market trends, they
also prompt questions about the definitions and criteria used by these researchers to classify assets as
"sustainable". The categories in question are vital since they directly influence what is seen as socially
responsible investments. These categories also impact the strategic decisions made by shareholders in
the investment community.

In the sophisticated world of finance, socially responsible investments (SRI) have become a significant
influence, transforming both investment strategies and market dynamics internationally. In addition to
this, the investment landscape of the developing economies of the BRICT nations—Brazil, Russia, India,
China, and Tiirkiye has also been adopting socially responsible investments quite rapidly, based on
environmental, social, and governance (ESG) principles. This study explores the relationship between
socially responsible equity markets in different countries, specifically focusing on the connectedness
between socially responsible investment and financial interconnectedness during the period of 2018 to
2023, amidst global economic disruptions and socio-political changes.

The ethical considerations of investors who want to achieve not just financial profits but also positive
impacts on society can be accredited as the foundations of SRI (Renneboog et al., 2008). As the SRI
advanced through time, the achievement of sustainable growth while also making financial rewards
gained momentum, and new methods developed. Scholtens (2017) depicts this advancement as the
increased tendency of investors to choose firms that demonstrate robust environmental, social, and
governance (ESG) performance. Incorporating environmental, social, and governance (ESG) elements
into investment choices, as emphasized by Fatemi et al. (2018), not only supports overall sustainability
objectives but also provides a detailed comprehension of risk and opportunity in the unpredictable
environments of developing economies. It also impacts the strategic decisions made by shareholders in
the investment community.

According to Eurosif in 2021, the transition towards generating tangible impact is crucial to “fully
unleashing the potential and transformative capacity of capital markets, thereby bridging the
investment shortfall required to realize net-zero emissions and the Sustainable Development Goals
(SDGs)”. The statement highlights the vital need for capital markets to allocate financial resources for
sustainable investments but also needs to ensure that these investments yield substantive, positive
environmental and social outcomes. Subsequently, higher consciousness about climate change and
sustainability has considerably attracted the interests of policymakers and investors. This has steered
policymakers and investors towards green and environmentally sustainable investments. Thus, this has
also implied that the strategic decisions made by shareholders are impacted by the considerations of
sustainability and environment in the ever-changing investment space.

The SRI is likely to prosper in emerging economies because these economies are famous for their fast
development and extreme approaches towards market development. Although the BRICT countries
differ in their economic and regulatory landscapes, they offer a specific view to exploring cross-quantile
spillovers of socially responsible equities in such a global context. The focus of this research is to reveal
some aspects of these interrelated markets through the application of advanced statistical methods
aimed at measuring quantile connectedness. This measure goes beyond usual correlation coefficients
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and can be useful for understanding market dynamics during periods of high volatility (Barunik and
Krehlik, 2018).

Brazil has established itself as a frontrunner in sustainable finance among the BRICS countries,
distinguished by robust regulatory frameworks and a swiftly expanding market for green bonds
(Oliveira et al., 2016). Russia is now in the first phases of development in its Scientific Research and
Innovation (SRI) sector, indicating promising growth propelled by rising awareness and legislative
backing (Zhou et al., 2020). India's Sustainable Development Index (SRI) indicates a robust dedication
to sustainability via governmental efforts and business governance changes (Ren et al., 2020). China is
the leading country in Asia when it comes to adopting sustainable and responsible investment (SRI)
practices. They do this by using government interventions and market-based instruments, with a focus
on innovative green finance projects (Helmers et al., 2017). Tiirkiye has lately joined the SRI (Socially
Responsible Investment) movement and is making advancements in incorporating ESG (Environmental,
Social, and Governance) factors into investment choices, indicating a significant change in the trajectory
of the financial industry (Dikau and Volz, 2021).

These insights emphasize the varied terrain of sustainable finance and socially responsible investment
in various nations, each with unique advantages and opportunities for improvement. Brazil
distinguishes itself via its sophisticated legislative frameworks and strong green bond market,
establishing a commendable benchmark. Currently, Russia and Tirkiye are in the first phases of
development, indicating potential for future expansion. India's thriving SRI sector highlights a firm
commitment to sustainability, while China's pioneering approaches establish it as a leader in advancing
sustainable practices via green finance projects.

This study asserts that the understanding of the quantile linkages of SRI markets within Brazil, Russia,
India, China, and Tiirkiye (BRICT) could help contribute to the academic literature on sustainable finance
and also serve as a decision-support tool for investors dealing with emerging market complexities. The
purpose of the investigation is to scrutinize in detail the interdependencies in these markets in order to
explain how strong or fragile an SRI investment could be considering fluctuations in the world economy
and political relations.

2. LITERATURE REVIEW

The growing prominence of socially responsible investing has led to a surge of research interest in the
dynamics of socially responsible equity markets, particularly in the emerging economies of the BRICT
nations: Brazil, Russia, India, China, and Tiirkiye. These countries have witnessed a rapid expansion of
socially conscious investment instruments, reflecting the increase in demand for sustainable and ethical
investment opportunities (Benlemlih and Bitar, 2018; Smolo et al., 2022).

According to Scholtens (2017), an ever-increasing focus on ethics among investors is a major sign of the
evolving significance of socially responsible investment (SRI). Similarly, the work performed by Fatemi
et al. (2018) studies the extent to which SRI affects performance in developing countries. In fact, their
findings reveal that ethical investment decisions are not free from financial results. According to
Renneboog et al. (2008) research, they examine the most important determinants of investing behaviour
in developing countries, especially in the BRICS nations. They distinguish several factors, such as ethical,
social, and financial principles, that play a role in influencing SRI.

The availability of credit and investment flows in Brazil has been impacted by global economic
circumstances, which have had an effect on the country's investment environment (Mazzucato and
Penna, 2016). The significance of green finance and innovation in tackling environmental concerns and
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attaining sustainable development objectives is paramount, particularly in developing countries like
Brazil (Behera et al,, 2023). In Brazil, there is a growing movement towards adopting ESG norms, which
aligns with the worldwide trend of responsible investing. This trend involves incorporating ESG factors
into the decision-making processes of investments.

Russia's involvement in SRI is slowly changing, indicating a move towards incorporating ESG factors into
investment choices. ESG practices are becoming more popular in Russia, as enterprises are adopting ESG
norms to improve their reputation and appeal to investors (Nezhnikova, 2023). Izmailova (2023)
emphasizes the growing significance of ESG concepts in Russia, driven by legal changes and social shifts
towards sustainability. Both Nezhnikova (2023) and Izmailova (2023) delves into the difficulties and
advantages of ESG investments in Russia, highlighting the crucial need for institutional support in
developing a strong SRI framework. Although the country is currently in the early stages of adopting
ESG practices, the government is actively encouraging and promoting ESG investing by providing
subsidies and benefits to companies with high ESG ratings, which has led to an increasing awareness of
the importance of considering ESG factors in investment strategies (Finogenova et al., 2022). Hence, this
government support emphasizes a dedication to creating a favourable environment for the integration
of ESG factors inside the Russian market.

The market dynamics of India's socially responsible investment sector are closely connected to the
government's sustainability policies and the private sector's involvement in Environmental, Social, and
Governance (ESG) principles. Gupta (2022) examines India's regulatory landscape, providing insight
into the structure that governs sustainable investments. Raut et al. (2020) analyse the performance of
ESG funds in India, emphasizing the increasing interest of investors in this area. In their study, Dutta and
Paul (2023) investigate the incorporation of ESG elements into corporate performance in India. They
highlight the significance of matching sustainability practices with economic results. Therefore, these
studies jointly emphasize the important impact that ESG principles have in influencing investing
practices, while also offering a complete perspective on the changing environment of sustainable
investments in India.

Studies demonstrate that companies incorporate green finance and ESG criteria into their strategy and
financial performance, supporting China's rising prominence in SRI and ESG investing. According to
Wang et al. (2022), ESG disclosure serves as an incentive for enterprises to actively engage in the
practice of disclosing their ESG information. This practice is driven by the desire for the long-term
success of corporations and aims to enhance sustainable development through ESG disclosure. This
shows that ESG considerations are becoming a major investment opportunity that affects financial
decision-making in China. It should be noted that although ESG disclosure and sustainable business
development are still maturing, knowledge of ESG's benefits for corporate performance is growing. Deng
and Xiang (2019) study how ESG indices affect stock market performance and emphasize the
importance of ESG principles for Chinese enterprises’ long-term success. These results demonstrate that
China’s purposeful promotion of green financing and sustainable enterprises improves financial success
through ESG aspects. This helps China adopt prudent investment methods.

Tiirkiye’s growing interest in SRI can be depicted by Ates et al. (2022), which shows an indication of a
growing interest in sustainable investing in the country. Global SRI trends show a progressive adoption
of norms since the creation of strong links between sustainable equity investments and financial
markets. Kalash (2021) emphasizes the importance of environmental considerations in financial
decision-making and investigates the impact of environmental performance on the capital structure and
financial performance of Turkish listed firms. Another study by Kamasak (2017) delves into the
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contribution of tangible and intangible resources to firm profitability and market performance, where
the study indicates that the importance of intangible resources and competencies to a company’s
performance outweighed that of tangible resources for Turkish firms. These offer practical implications
for decision-makers navigating the competitive investment landscape of Tiirkiye.

The establishment of these socially responsible equity indexes in the BRICT countries demonstrates the
increasing acknowledgment of the significance of incorporating sustainability factors into investment
decision-making. It is crucial to comprehend the interconnection between socially responsible equity
sectors in these maturing markets as they become increasingly linked with the global financial system.

Examining the connectedness of these markets is crucial, as shocks and volatility can transmit across
borders, posing risks and opportunities for investors and policymakers alike (Barunik and Kley, 2019;
Diebold and Yilmaz, 2012). To determine the strength of connections between financial markets,
correlation-based metrics have long been used. However, these conventional approaches may fail to
capture the asymmetric nature of such spillovers, particularly during periods of market stress
(Magkonis and Tsopanakis, 2019).

The distinctive study by Diebold and Yilmaz (2014) lays the groundwork for understanding how
financial markets are interconnected and offers an important tool to analyse the complex dynamics of
quantile connectivity between them. Ando et al. (2018) and Chatziantoniou et al. (2021) further extend
this methodology on the quantile connectedness approach to analyse the processes by which quantiles
are propagated, enabling a more detailed description of extreme market behaviours. By examining the
quantile connectedness, researchers can uncover asymmetric linkages between socially responsible
equity markets, potentially revealing important insights for portfolio diversification and risk
management strategies (Barunik and Kley, 2019; Diebold and Yilmaz, 2014). Thus, Diebold and Yilmaz’s
novel approach sheds light on the dependencies in market tail risk that are neglected by average-based
measures, making it a necessary analytical assessment for this research on quantile connectedness
across socially responsible equity markets of the BRICT nations.

The application of the quantile connectedness framework to the socially responsible equity markets of
the BRICT nations is particularly intriguing, as these countries have exhibited varying degrees of
economic development, institutional frameworks, and sustainability-related policies (Benlemlih and
Bitar, 2018). Understanding the nature and extent of connectedness across these markets can provide
valuable insights for investors and policymakers seeking to navigate the complex landscape of
sustainable finance.

3. METHODOLOGICAL STEPS

In order to examine the level of interdependence between the socially responsible equity markets of the
BRICT nations, we used the Quantile Vector Autoregression (QVAR) model on the return data of these
markets. Our estimate strategy involves using the QVAR approach to measure the static and dynamic
connectivity of returns in the BRICT Socially Responsible equities markets. The specific methods used
to calculate the estimates are provided and analysed in the next sections.

3.1. A Quantile VAR Model

This research utilizes the quantile connectedness approach introduced by Chatziantoniou et al. (2021)
to examine the transfer mechanism based on quantiles in the socially responsible stock markets of
BRICT nations. The quantile connection approach used in this study is mostly derived from the research
conducted by Diebold and Yilmaz (2012, 2014). The authors used a generalized Vector Autoregression
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(VAR) framework and a rolling-window dynamic analysis as the foundation for their approach. The
connection principle relies on the second moment of the VAR model, namely the breakdown of the
variance of prediction errors. The manner in which structural disruptions within a network impact the
volatility of individual constituent variables becomes apparent in this decomposition. In essence,
significant co-movements among the variables of the network are represented by high values of total
connectedness. Moreover, substantial interconnections may indicate the occurrence of contagion
between variables, a phenomenon that can be identified using directional connectedness metrics.

Recent empirical research has enhanced and refined these connection measures by including more
intricate ones, such as time-varying parameter vector autoregressive (TVP-VAR) connectedness metrics.
The approaches proposed by Antonakakis et al. (2020) may address some issues encountered in
traditional rolling-window dynamic research. The quantile connectedness approach, an enhanced
version of the original concept proposed by Chatziantoniou et al. (2021), examines structural events at
both high quantiles (indicating extremely positive outcomes) and low quantiles (indicating very
negative outcomes). This study seeks to ascertain if the degree of correlation between variables depends
on the size of the impact and whether the impact is positive or negative.

In order to calculate all connectivity metrics, the first step is to estimate a quantile vector autoregression,
QVAR(p), which is organized in the following manner:

xXe = W) + P (T)x_1 + P (D)X + - + Py (D)X + U (T) (1)

In the model we are discussing, x; and x,_;, where i=1, ..., p, represent vectors of endogenous variables
with a dimension of Nx1. Here, t falls within the interval [0,1] and denotes the quantile under
consideration. The term p indicates the lag length pertinent to the QVAR model. Moreover, u(7) is an
Nx1 dimensional vector signifying the conditional mean. The @;(7) is an NxN dimensional matrix
associated with the QVAR coefficients, while u;(t) represents the NxI dimensional error vector,
accompanied by an NxN dimensional error variance-covariance matrix, X(7). To convert the QVAR(p)
model into its quantile vector moving average (QVMA (o0)) format, we employ Wold’s theorem:

In the model under consideration, x; and x;_;, where i=1, ..., p, are vectors of endogenous variables
having a size of Nx1. Here, T is a value between 0 and 1 that represents the specific quantile being
considered. The variable p represents the lag duration that is relevant to the QVAR model. Furthermore,
u(7) is a vector of dimensions Nx1 that represents the conditional mean. The @;(7) is a matrix with
dimensions NxN that is linked to the QVAR coefficients. u,(t) is a vector with dimensions Nx1 that
represents the error, together with an error variance-covariance matrix X(7) with dimensions NxN. In
order to transform the QVAR(p) model into its quantile vector moving average (QVMA (o)) format, the
Wold's theorem can be used as follows:

14 [ (2)
xe= 1D+ ) GO +u(D) = RO+ ) PO
j=1 i=0

Subsequently, generalized forecast error variance decomposition (GFEVD) is calculated, which is a key
element of the connectivity technique described in the studies of Koop et al. (1996), Pesaran and Shin
(1998), and Chatziantoniou et al. (2021). The Generalised Forecast Error Variance Decomposition
(GFEVD) is a metric used to quantify the impact of a shock in one series (j) on another series (i),
purposefully in relation to its contribution to the variance of prediction errors. The notion is expressed
as follows:
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Next, a process of normalizing each member of the variance decomposition matrix is performed in the
above expression. Moving forward, according to Diebold and Yilmaz (2014), the following are some
connectedness expressions to measure connectedness based on GFEVD:

v (5)
TOH) = ) 6y(H)

i=1,ixj
The above variable TOi(H) indicates the overall level of connectedness between variable i and other
influencing components. It measures how much a shock in variable i spreads to all other variables in the
system.

5 . (6)
FROM;(H) = Z 8, (H)
i=1,i#j
The above variable FROMi(H) measures the overall impact of external factors on variable i, indicating
how much variable i is affected by shocks from all other variables in the network.

NET(H) = TO;(H) — FROM;(H) (7)

The above variable NETi(H) indicates the difference between the two measures, with a positive value
indicating that variable i is seen as a net transmitter of shocks to the system, and a negative value
indicating that variable 7 is a net receiver of shocks from other markets.

N N (8)
TCI(H) = N~ Z TO,(H) = N~ Z FROM,(H)
i=1 i=1

The above variable TCI(H) represents the total connectedness index, which designates the level of
interconnectedness in the network, a higher the value, greater the market risk, and conversely, a lower
value suggests lesser risk.

The net pairwise directional connectedness is represented as NPDCjj(H). If the value is less than zero, it
means that series i has a less influence on series j, whereas a positive value indicates the opposite.

NPDC,(H) = 6;;(H) — 6;;(H) 9)
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4. DATA

The socially responsible equity indexes of each BRICT nation were used in this study. All the indexes
were developed to monitor organizations with the greatest level of social responsibility, which includes
performance elements including environmental, social and governance, and sustainability. The daily
returns of equity indexes, including five emerging markets used, that are plotted in Figure 1: Brazil,
Russia, India, China, and Tiirkiye. The Socially Responsible Indexes include the BOVESPA Corporate
Sustainability Index (ISE), MOEX - RSPP Responsibility and Transparency Index, S&P BSE 100 ESG
(SPBSEESG), SSE Social Responsibility Index (SSESRI), and BIST Sustainability Index (XUSRD). Utilizing
daily returns provides a comprehensive dataset that is crucial for obtaining precise estimations of the
models used in this investigation. The duration of our research spans from April 4th, 2018 to March 31st,
2023, resulting in a total of 1307 daily observations. Studying this period is crucial due to the remarkable
increase of socially responsible investments in recent decades, accompanied by exceptional changes in
volatility induced by major global events like the COVID-19 epidemic and the Russia-Ukraine conflict.
The data used in this article is obtained from the investing.com and moex.com websites, which are open
source. The daily closing prices of the indexes were converted into returns (rt) by calculating the first
difference of the natural logarithm of each index. The formula used to calculate this is rt = In (Pt / Pt-1) x
100, where P represents the stock price index at time t and t-1.

Figure 1 illustrates the return plots of the socially responsible indices for each country. Major world
events like the COVID-19 pandemic and the Russia-Ukraine crisis are showing some shocks in returns,
as can be seen from the plots. Given that all the skewness coefficients are negative, the return series
exhibits a high left-tail distribution. Since all the excess kurtosis coefficients are greater than 3, it is
implied that each return series is leptokurtic, or heavy tailed. There is no normal distribution for all
equity return series, according to the Jarque Bera (JB) test. The ERS unit root test reveals the stationarity
of every equity return series. No autocorrelations were detected in the log-returns and squared log-
returns. Table 2 demonstrates that the correlation coefficients among the equity return series of the
BRICT countries exhibit a positive relationship. The findings were statistically positive; however, the
correlations were modest across all socially responsible equity indices. The modest correlations
provided further justification for our interest in examining potential measures of the
interconnectedness among the socially responsible equity indices of BRICT countries.

Figure 1. Return Plots
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Mean Variance | Skewness | Ex.Kurtosis | |B ERS Q(20) Q2(20)
Brazil 0 0.000%** | -1.495***¢ | 17.281*** 16749.531%** -14.772%* | 67.616™** | 1438.396%**
Russia | 0 0.000%** | -6.251**¢ | 141.701*** | 1101984.684*** | -14.696*** | 38.476*** | 73.323***
India 0 0.000%** | -1.471*** | 19.685%*** 21574.717%** -6.019*%* | 53.496*** | 644.071***
China 0 0.000*** | -0.098 3.686%** 741.802%*** -16.485*** | 14.785 42.858%**
Tarkiye | 0.001** | 0.000*** | -0.753*** | 5.227%** 1611.469*** -12.051** | 13.447 108.317%**
Table 2. Correlation coefficients between the return series

Brazil Russia India China Turkiye

Brazil T
Russia 0.1271%** 1A
India 0.086*** 0.178*** 1HHx
China 0.016 0.122%** 0.138*** 1Hx*
Tiirkiye 0.075%** 0.154%** 0.183%** 0.076*** 1A

(** p < .05, ** p <.01)

5. EMPIRICAL RESULTS

This section provides and examines the estimates derived from the return series using the given quantile
VAR model (Equation 2). The section presents the findings of the static and dynamic connectedness of
the BRICT socially responsible equity markets. An analysis of the extreme tail connectivity and spillover
using a 25-step prediction horizon has been conducted. The lag is used as 1 based on the Akaike
Information Criterion (AIC). A rolling window of 200 days was used. The empirical findings are
categorized into two sections. The first section examines the fixed interconnection and transmission of
effects, while the subsequent section concentrates on the dynamic interconnection and overall
directional transmission of effects among the markets.

The model mentioned earlier offers connectivity measurements, such as the TCI (Equation 8), which
ranges from 0 to 100, the "TO" and "FROM" directional spillovers (Equation 5 and Equation 6), and the
net directional spillovers "NET" (Equation 7). Hence, the level of connectivity between the median (T =
0.50), lower (t = 0.25), and higher (t = 0.75) quantiles for a structure spanning socially responsible
equity indices from Brazil, Russia, India, China, and Tirkiye is explicitly defined in this study. The
discussion will focus on the substantial spillover connection between the extremes and the median tile.
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5.1. Connectedness at the Median (T =0.5)

The mean interconnection between the socially responsible equity indices of the BRICT countries can
be computed, irrespective of a time-varying perspective. The average connectedness among the equity
indices, together with the TO, FROM, and NET spillovers between the variables, is displayed in Table 3
below at the median quantile (t = 0.5). The occurrence of overflow across parameter pairs can be
observed in the off-diagonal values.

Table 3. Connectedness of Socially Responsible Equity Index Returns Assessed at Median Quantile

=05 Brazil Russia India China Turkiye FROM
Brazil 82.47 5.28 6.39 1.65 4.21 17.53
Russia 6.01 75.3 8.42 1.94 8.33 24.7
India 6.55 8.69 73.28 4.08 7.41 26.72
China 2.65 2.77 4.92 87.37 2.29 12.63
Tirkiye 4.19 8.69 7.69 1.86 77.57 22.43
TO 19.39 25.43 27.42 9.53 22.24 104.01
Inc.0wn 101.86 100.73 100.7 96.9 99.81 TCI
NET 1.86 0.73 0.7 -3.1 -0.19 20.80

Evidently, a considerable yet negligible fraction of the spillovers originate FROM or TO indexes of other
nations. In contrast, substantial portions of the volatility spillover stem from the variance of the nation's
own socially responsible index itself, which exceeds 73% to 87%. This implies, the socially responsible
indexes have a consistent value and are less likely to be affected by unexpected events in the market,
under average market conditions. In Brazil’s instance, it transmits 6.01% of market shocks to Russia,
6.55% to India, 2.65% to China, and 4.19% to Tirkiye. This means that the Brazilian Equity index
transmitted a total of 19.39% of spillovers to the other four indexes in the network. Brazil conveys
82.47% of its own variance share of volatility spillovers. The Brazilian equity index was subjected to
5.28 percent volatility shocks from the Russian index, 6.39 percent from the Indian index, 1.65 percent
from the Chinese index, and 4.21 percent from the Turkish index. In total, the Brazilian equity index
received 17.53 percent of its shock variations from the other four indexes. While BOVESPA Corporate
Sustainability Index (ISE), MOEX - RSPP Responsibility and Transparency Index, and S&P BSE 100 ESG
(SPBSEESG) indices demonstrate as net shock transmitters, the SSE Social Responsibility Index
(SSESRI), and BIST Sustainability Index (XUSRD) appear as net shock receivers. In contrast, the Brazilian
index surpassed transmitting net shocks with 1.86%, while the Chinese index was the most potent at
receiving net shocks with 3.1%.
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Figure 2. Network plot of net pairwise directional connectedness at the median quantile

o \
o hspr

At average market conditions, the net pairwise directional connectedness shows how the chosen indices'
pairwise spillover shock transitions are oriented and how strong they are. The network plot for averaged
spillovers in terms of returns is shown in Figure 2. The blue nodes represent the stock market as a net
transmitter, while the yellow nodes represent the stock market as a net shock receiver. The size of each
node in these circumstances corresponds to the market's strength within the network, whether it is
transmitting or receiving information. From which, it can be clearly seen that the Chinese index is a
moderate net receiver of shocks, together with the Turkish index, which is a low net receiver of shocks,
while the rest of the nodes are moderate net transmitters of shocks.

The Total Connectedness Index (TCI) is 20.80% at the median quantile (t = 0.50), indicating that only
20% of the fluctuations in the system variables can be attributed to their interconnectedness. The TCI is
a metric that measures the degree of interconnectivity within the entire network. To assess the degree
of activity in this measure of connectedness, one may analyse the varying level of connectedness over
time using figure 3. The observable interdependence of the factors clearly indicates the influence of the
COVID-19 outbreak and the Russia-Ukraine hostilities, which are evident and significant. Time-varying
total connectedness is a useful tool for successful portfolio management, as shown by many studies
(Agyei et al., 2022; Aharon et al, 2021; Malik and Umar, 2024; Umar and Bossman, 2023) in the
literature. The findings indicate that the TCI has significant fluctuations, ranging from 15% to 60%, in
terms of returns. These fluctuations reach their highest levels throughout various noteworthy event
periods.

Figure 3. Total connectedness over time at the median quantile

2020 2021 2022 2023

5.2. Connectedness at the Lower (t = 0.25) and Upper Quantiles (t = 0.75)

This section delves further into the detailed interconnectedness of the socially responsible equity
indices of BRICT countries through a comparative analysis of the connectedness dynamics at the median
quantile and across the extreme tails (at T = 0.25 and t = 0.75). In the same manner as the median
quantile, the averaged and dynamic connectedness for the lower and upper quantiles is presented to
accomplish the above.
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Table 4 displays the average level of interconnectedness between a bear market or market downturn
situation and severe negative shocks. Similarly, Table 5 displays a bull market, which refers to a period
of significant growth in the market characterized by positive shocks and favourable conditions. In order
to effectively manage high risks, it is essential to differentiate between different types of shocks. Further
elucidating the intensity of the connectedness, the own variance portion of spillovers for each index
ranges between 54 and 68% in the lower and upper quantiles. At the lower quantiles, the net
transmitters of shocks, which are Brazilian (2%), Russian (3%), and Indian (1.54%), and the net
receivers of shocks, which are Chinese (6.36%), and Turkish (0.17%), are showing similarities with the
median quantile. Whereas at the upper quantile, the Brazilian index becomes a net receiver of shocks
with 0.02%, while the Turkish index becomes a net transmitter of shocks with 0.69%.

Table 4. Connectedness of Socially Responsible Equity Index Returns Assessed at Lower Quantiles

=025 Brazil Russia India China Turkiye FROM
Brazil 65.31 10.15 11.22 5.05 8.26 34.69
Russia 9.7 60.48 11.61 6.2 12.01 39.52
India 11.94 12.24 56.04 8.74 11.03 43.96
China 6.68 8.11 10.63 67.85 6.73 32.15
Tiirkiye 8.37 12.01 12.03 5.8 61.79 38.21
TO 36.69 42.52 45.5 25.79 38.04 188.54
Inc.0wn 102 103 101.54 93.64 99.83 TCI
NET 2 3 1.54 -6.36 -0.17 37.71

Table 5. Connectedness of Socially Responsible Equity Index Returns Assessed at Upper Quantiles

=075 Brazil Russia India China Turkiye FROM
Brazil 61.71 10.48 12.22 5.94 9.65 38.29
Russia 10.41 57.68 12.89 6.36 12.66 42.32
India 11.24 12.73 54.28 9.38 12.38 45.72
China 7.36 7.97 11.59 65.38 7.7 34.62
Tirkiye 9.26 12.97 13.23 6.23 58.31 41.69
TO 38.27 44.15 49.93 2791 42.38 202.64
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Inc.0wn 99.98 101.83 104.21 93.29 100.69 TCI

NET -0.02 1.83 4.21 -6.71 0.69 40.53

The Total Connectedness Index (TCI) is 37.71% at the lower quantile (t = 0.25), while the TCI is 40.53%
at the upper quantile (t = 0.75). It is evident that the Tail Conditional Independence (TCI) increases by
about double on the extreme quantiles. The findings suggest that irrespective of the tail's sign (positive,
upper quantile or negative, lower quantile), the mean connectedness values exceed the connectedness
value in the median quantile, as supported by the increasing evidence of extreme tail connectedness in
the literature (Anyikwa and Phiri, 2023; Malik and Umar, 2024; Umar and Bossman, 2023; Bouri et al,,
2021; Ghosh et al.,, 2023). The research reveals that the level of interconnectedness differs within
quantiles, suggesting the presence of asymmetric behaviour for the indices.

On Figure 4 and Figure 5, a network plot of net pairwise directional connectedness is given for each
extreme quantile. At the lower quantile (t = 0.25), it can be seen that the Chinese index is a moderate
net receiver of shocks, together with the Turkish index, which is low net receiver of shocks, while the
rest of the nodes are moderate net transmitters of shocks. At the upper quantile (t = 0.75), Chinese index
is still a moderate net receiver of shocks, but the Brazilian index has become a low net receiver of shocks
while the Turkish index becomes a net transmitter of shocks with a small node.

Figure 4. Total connectedness over time at the lower quantile (t = 0.25)

Time-varying Connectedness through different quantiles is displayed in Figures 6 and 7. There are
several peaks in extraordinary incident periods. Those periods exhibit similarities on different quantiles.
During those extreme periods of time, namely the COVID-19 outbreak and the Russia-Ukraine hostilities,
connectedness peaks at over 65%. The dynamics of connectedness across the lower and upper quantiles
fluctuate by 30% and 70% magnitude brackets, respectively, and within a relatively narrow constraint,
in contrast to the dynamics of connectedness at the median quantile (t = 0.50), which varied from 15%
to 60%. Aside from the moments of significant event shocks, the connection between the indexes
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remains consistent and may even show a little decline under typical market circumstances. Cross-
market connection escalation is visible during extreme event shocks, as Malik and Umar (2019; 2024)
and Umar et al. (2021) suggest. However, there is a slight decrease in total connectedness, as Malik and
Umar’s (2024) paper displays similarity across time. This is also apparent at the lower and upper
quantiles. Furthermore, Figure 6 and Figure 7 provide evidence supporting the presence of asymmetric
quantile connectedness, which indicates a higher level of interconnectedness across markets at the
higher quantiles compared to the lower quantiles.

Figure 6. Total connectedness over time at the lower quantile (t = 0.25)
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Figure 7. Total connectedness over time at the upper quantile (t = 0.75)

6. CONCLUSION

Based on empirical evidence and intuitive reasoning, it can be inferred that periods of extreme events
generate greater cross-market interdependence than average periods. This research employs a quantile-
based connectedness approach to examine the complex interconnectedness of socially responsible
equity indices in emerging nations. The dataset includes daily returns data for the BRICT nations (Brazil,
Russia, India, China, and Tiirkiye) from April 4, 2018, to March 31, 2023. The objective of this article is
to investigate the interdependence structure of the socially responsible equity indexes in the BRICT
countries. This is accomplished by the evaluation of connectedness measures at the upper, median, and
lower quantiles of the conditional distribution. An asymmetric response to extreme market conditions
is indicated by the fact that connectedness is greater at the lower and upper ends in comparison to the
median. The presence of asymmetric behaviour implies evidence of tail risk propagation. This suggests
that under different market scenarios, investors should contemplate alternative investing approaches.
Additionally, it has been determined that BRICT equity markets function as both transmitters and
receivers of systemic risk at various quantiles.

These findings demonstrate congruence with contemporary literature. According to Yaya et al. (2024),
between the five African countries stock markets’ connectedness, stocks became less interconnected on
the median quantile, whereas on the upper and lower quantiles, stocks exhibited asymmetrical
spillovers. On extreme market fluctuations, Malik and Umar (2024) implied similar results for the oil
price shocks connectedness with socially responsible equities of various countries, where strong
spillovers are persistent in both tails. Similarly, Anyikwa and Phiri (2023) on the extreme market
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conditions found asymmetric behaviour in both tails of BRICS countries, which indicates that in the
developing countries, asymmetric behaviour could be persistent as the results are parallel to our
findings. Even though Chinese socially responsible equities are net receivers of shocks, which shows
alignment with the results of Anyikwa and Phiri (2023), on the contrary to their results, our findings
suggest that Russian socially responsible equities became a net transmitter on all quantiles, whereas
Brazilian socially responsible equities switched between transmitter and receiver at different quantiles.
This indicates that there are some interconnectedness differences between conventional and socially
responsible equities.

Policymakers and financial market participants interested in investing in BRICT nations should take
note of the substantial ramifications of the findings. The findings suggest that socially responsible
investments in BRICT nations are susceptible to contagion and hence provide limited advantages in
diversifying investment portfolios during periods of significant market fluctuations. Thus, considering
socially responsible investments in BRIC countries, investors, traders, and portfolio managers can utilize
the findings to diversify their holdings in anticipation of significant market fluctuations. Although the
quantile connectedness model enables the identification of spillover effects between markets across
different market conditions, relying solely on daily data may not provide a comprehensive
representation of the markets' behaviour over longer time periods. Potential future research can
consider expanding the time span of the study, as five years could be seen as a limitation. Moreover, as
the findings suggest, differences between conventional and socially responsible equities can be explored
further in future research.
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The Role of Information and Communication Technologies on Financial
Development and Economic Growth: PLS-SEM Approach

Levent OZDEMIR !
Abstract

The purpose of this paper is to explore the role of ICT diffusion on financial development (FD) and economic growth (EG)
by using the PLS-SEM method. The sample size consists of data from 158 countries for the 2015-2020 time period. Test
results indicate that ICT diffusion has positive and substantial direct effects on both FD and EG. A one-unit increase could
lead to a 0.836 unit increase in FD and a 0.437 unit increase in EG. Test results show that Internet and telephone usage
have a similar substantial effect on FD, while Internet usage has a greater effect on EG than telephone usage, as a one-unit
increase in Internet usage could cause an increase of 0.509 units in EG, but a one-unit increase in telephone usage could
cause an increase of 0.200 units in EG. Lastly, the findings of this paper support the causality running from FD to EG and
the moderating role of FD between ICT constructs and EG. Thereby, the novelty of this study is that it examines the
relationship between ICT diffusion (in addition to Internet and telephone use), FD, and EG concurrently using the PLS-SEM
method in a large data set and finds robust empirical results supporting the theory.

Keywords: ICT, Internet usage, telephone usage, financial development, economic growth, PLS-SEM.

Jel Codes: G10, 010, 016,047

Bilgi ve Iletisim Teknolojilerinin Finansal Gelismislik ve Ekonomik Biiyiime Uzerindeki Rolii:
PLS-SEM Yontemi

Ozet

Bu calisma, PLS-SEM yéntemini kullanarak Bilgi Islem Teknolojileri (BIT) yayiliminin finansal gelisme (FG) ve ekonomik
biiyiime (EB) iizerindeki roliinii arastirmaktadir. Orneklem biiyiikligii 2015-2020 dénemi icin 158 iilkeden elde edilen
verilerden olusmaktadir. Test sonuclari, BIT yayiliminin hem FG hem de EB iizerinde olumlu ve énemli dogrudan etkileri
oldugunu géstermektedir. BIT'deki bir birimlik artis, FG'de 0,836 birim ve EB'de 0,437 birim artisa neden olabilmektedir.
Test sonuglari, internet ve telefon kullaniminin FG iizerinde benzer énemli bir etkiye sahip oldugunu ancak internet
kullaniminin EB tizerinde telefon kullanimina gére daha biiyiik bir etkiye sahip oldugunu géstermektedir. Ayrica, internet
kullantimindaki bir birimlik artis EB'de 0,509 birimlik bir artisa neden olabilirken telefon kullanimindaki birimlik artis ise
EB'de 0.200 birimlik bir artisa neden olabilmektedir. Son olarak, bu makalenin bulgulari, FG'nin EB iizerinde olumlu ve
istatistiksel olarak énemli dogrudan etkisi oldugunu ve ayrica FG’nin BIT ve EB arasinda olumlu ve énemli dolayl: etkisi
oldugunu desteklemektedir. Sonuc olarak bu calisma Bilgi Islem Teknolojilerinin yayilimi, FG ve EB arasindaki iliskiyi, genis
bir veri setinde, PLS-SEM methodunu kullanarak es zamanli olarak test etmekte ve teoriyi destekleyecek giiclii ampirik
sonuglar bularak literatiire katki saglamaktadir.

Anahtar kelimeler: BIT, internet kullanimi, telefon kullanimi, finansal gelismislik, ekonomik biiytikliik, PLS-SEM
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1.INTRODUCTION

For decades, the scientific literature has been investigating sources of development in finance (FD),
economic growth (EG), and the nexus between them. However, most of the present academic studies
concentrate on the social development indicators of the determinants of FD and EG. Even though the
role of new technologies, especially communication and information technologies (ICT), in FD and
EG has been ignored for many years, new studies examining this matter have begun to emerge
recently.

The dynamic of technology is rapid and continuous. ICT products are spreading rapidly and, day by
day, becoming an indispensable part of daily life. These advances in ICT also form the basis of
financial and social development and globalization. As reported by the International
Telecommunication Union (ITU), as of 2022, almost 5.3 billion people (almost 66% of the global
population) are using the internet. This points out a big jump of 24% since the year 2019, with 1.1
billion people considered to have become internet users during that period (International
Telecommunication Union, 2023a). Similarly, ITU data shows that in practically half of the countries
for which data exists for the period of 2018 - 2020, more than 90% of the population has a mobile
phone. Considering the situation in Tiirkiye; according to the Tiirkiye Electronic Communications
Quarterly Market Data Report 2022/3, the number of fixed telephone subscribers is approximately
11.5 million, and the number of mobile subscribers is approximately 90.8 million. The mobile
prevalence rate is 114.6%. Looking at the broadband data, a total of 91.4 million broadband internet
subscribers, 18.8 million of which are fixed subscribers and 72.6 million of which are mobile
subscribers, have increased by 4.5% compared to the same period of the previous year (Authority
Turkiye Electronic Communications, 2022).

Thereby, ICT is widely used in financial services and trade for different purposes; specifically, its
well-appreciated contribution is the exchange of information. In financial services and business, the
importance of information technology has become increasingly vital. Recently, Wu and Wang (2023:
136) examined the importance of communication technologies for Chinese cities, and their test
results indicate that information communication is an important assurance for financial
development as it facilitates the flow of information, and information communication penetration
rates can lead to the development of finance. Likewise, Akerman et.al. (2022: 133) examine how the
adaptation of ICT affects bilateral trade. They find that the adoption of ICT lowers information friction
and expands the choice set of importers and exporters; moreover, market participants obtain more
financial information and participate in financial transactions.

Although a positive causality from new technologies, especially from ICT to FD and EG, is postulated
(Andrianaivo and Kpodar, 2011) in theoretical studies, empirical studies produce mixed results;
thereby, there is no consensus about the impact of ICT diffusion, Internet usage, and telephone
subscriptions on FG and EG. Hence, this study aims to contribute to the existing literature by
analyzing the effect of ICT diffusion on FD and EG and the mediating role of FD between ICT and EG.
This study contributes to the literature in the following manner: First, contrary to previous studies
testing a couple of countries, in this study, a broad dataset covering 158 countries for the period of
2015-2020 is used to concurrently investigate the impact of ICT on FD and EG and the mediating role
of FD between ICT and EG using the PLS-SEM method. Second, three PLS-SEM models are set up to
separately examine the effect of (a) overall ICT diffusion (Internet usage, telephone usage, and export
data together), (b) Internet usage&subscriptions, and (c) telephone subscriptions on FD and EG.
Third, unlike past studies mostly using a single indicator such as banks’ credit to GDP or bank
branches per 100,000 adults as FD proxy, this study uses a broader set of FD indices reflecting the
depth, accessibility, and efficiency of the financial markets and institutions as proposed by
Svirydzenka (2016). As a result, these three features make this study stand out from other
precedents.
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This study is designed as follows: section two introduces the review of the literature. Section three
focuses on the research methodology and details of the dataset. Section four provides the analysis
results with a discussion. Section five concludes the paper and proposes recommendations for
relevant parties.

2.LITERATURE REVIEW

Some recently published articles focus on investigating the impact of technological developments
such as information technologies, Internet use, and telephone use on FD and EG and the causality
among these variables.

For instance, Sassia and Goaied (2013) tested the impact of FD and ICT penetration on EG in a sample
of some MENA countries. They identify a negative linkage between FD and EG but a positive linkage
between ICT penetration and EG. They also argue that the interaction between ICT penetration and
FD has a positive impact on EG.

Pradhan et al. (2017) study the causal relationship between FD, EG, and ICT in a sample of NEXT-11
countries for the short and long term. They stress that, in the short term, the causal relationship
between ICT penetration, FD, and EG depends on the type of ICTs, as Internet usage and fixed
broadband seem to lead to FD and EG, while the impact of telephone lines and mobile phones on FD
and EG is ambiguous. However, they assert a positive relationship among the ICT types, FD and EG,
in the long run.

Das et al. (2018) also investigate the linkage among ICT diffusion, FD, and EG in 43 developing
countries. They find that ICT diffusion has a positive effect on the EG, while FD doesn’t. Moreover,
they argue that the joint effect of ICT and FD on EG is significant and positive for low-income
countries; however, the results for lower-middle-income countries are not statistically significant.
Fernandez-Portilla et al. (2020) test the impact of ICT on EG for OEDC countries. Their empirical
results suggest that ICT drives the EG in developed European countries; specifically, Internet usage
and broadband connectivity are of specific importance.

The impact of the Internet and mobile usage on FD in 109 economies is tested by Nguyen et al. (2020).
They outline that Internet usage has a significant negative impact on the overall FD; on the other
hand, mobile usage has a significant positive impact on the FD. On the other side, Mashadihasanli and
Zulfikar (2023) examine the impact of information and communication technologies on economic
growth in 35 European countries for the period 2001-2021. They state that telephone lines, mobile
use, and internet usage have a positive effect on GDP; however, consumer price index, trade, and final
consumption expenditure have a negative effect.

Chien et.al. (2020: 1) examine the non-linear and linear effects of ICT penetration on FD for 81
economies over the period of 1990 - 2015 by employing the generalized-momentum method (GMM)
and panel smooth transition regression (PSTR). They find that the telephone and Internet positively
influence the high-income economies group and the middle- and low-income economic groups’ FD,
however, mobile phones have a negative impact on those of the high-income countries yet a positive
impact on middle and low income countries. Likewise, the penetration of the Internet and telephones
leads to FD in all regions; however, mobile phone penetration positively leads to FD only in Africa.
They also postulate strong evidence for the smooth nonlinear impact of ICT diffusion on FD, in which
the impact of ICT penetration on FD is positive at the lower level of ICT penetration, but becomes
negative at the higher level of ICT penetration.

Cheng et al. (2021) examine ICT diffusion, FD, and EG relationships for 72 economies for the period
2000-2015. They mention that FD is unfavorable for EG for all datasets. ICT diffusion can develop EG
in high-income countries, but its effect on middle- and low-income countries is ambiguous. They also
emphasize that mobile telephone usage can increase EG in middle-and low-income countries, but the
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Internet cannot. Moreover, the interaction effect among ICT and FD has a positive effect on EG at all
income levels.

The relationship between ICT, FD, and EG for 10 Asian economies is investigated by Aziz et al. (2022).
They argue that the linkage between the expansion of finance and economic progress is positive in
the long run. They also claim that ICT hurts economic growth on its own, however, if ICT combines
with FD, it positively affects EG. Daud and Ahmad (2022) explore the linkage between financial
inclusion, digital technology, and EG using data from 84 economies. They assert that there is a
dynamic linkage between digital technology and EG, and digital technology infrastructure plays a role
in complementing the effect of financial inclusion on EG.

Lechman and Marszk (2015: 355) explore empirically the association between ICT penetration and
the introduction of financial innovations in Brazil, Mexico, Japan, South Korea, and the United States
from 2002 to 2012. They examine the association between growing ICT penetration and exchange
traded funds (ETFs) market development. They find that in all economies, growth in ICT penetration
is prevalent and goes along with the swift development of ETF markets. Additionally, the association
between ETF market development and increasing ICT penetration level is found to be positive,
robust, and significant in Mexico, Japan, the United States, and South Korea; however, in Brazil, the
association is comparatively weak but still positive.

Recently, Verma et al. (2023) investigated the relationship between information and communication
technologies (ICT) diffusion, financial development, and economic growth in the panel of developing
countries for 2005-2019. They find that ICT diffusion, financial development, and trade openness
accelerate growth; however, inflation reduces economic growth. Moreover, they postulate a
bidirectional causality between ICT growth and financial development growth and a unidirectional
causality from financial development to ICT diffusion in developing countries.

In the bottom line, empirical studies are far from producing a definite conclusion about the
relationship between ICT, FD, and EG.

3.DATA AND METHOD

This article examines a dataset of 158 countries, covering the period 2015-2020. The dataset is
determined according to data availability. The countries missing more than 5% information in one
of the indicators are excluded from the data set, and as a result, 158 economies remain. All indicators
of the variables are averaged over the period 2015-2020.

3.3.1. Indicators of ICT Construct

Six indicators are selected to measure ICT diffusion in economies. Three indicators represent
Internet usage and subscriptions, and two indicators represent fixed and mobile phone
subscriptions. These five indicators are obtained from the International Telecommunication Union
(2023b) database. The last indicator representing the export level of ICT goods to total exports is
obtained from the World Bank Databank (2023a). Details of ICT indicators are presented below.

3.3.1.1. Internet usage and subscription indicators:

e AMBSp100 (Active mobile-broadband subscriptions per 100 inhabitants): refers to the
wireless Internet access delivered through cellular towers to digital devices and computers
using portable modems.

e FBSs100 (Fixed broadband subscriptions per 100 inhabitants): refers to fixed subscriptions
to high-speed access to the public Internet via cable modems, fiber-to-the-home or buildings,
and other fixed or wired broadband subscriptions.

¢ Internet Use% (Individuals using the Internet): refers to the proportion of individuals using
the Internet.
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3.3.1.2. Telephone subscription indicators:

e FTSp100 (Fixed-telephone subscriptions per 100 inhabitants): refers to the sum of the active
number of analog fixed-telephone lines, including VoIP subscriptions, fixed wireless, and
fixed public payphones.

e MCSp100 (Mobile-cellular subscriptions per 100 inhabitants): refers to the number of
subscriptions to public mobile-telephone service.

3.3.1.3. Export indicator:

e ICT exports% (ICT goods exports% of total goods exports): refers to the percentage of ICT
goods exports (which consist of electronic components, communication equipment,
computers and peripheral equipment, consumer electronic equipment, and many other
technologies and information goods) to total exports.

3.3.2. Indicators of financial development construct

The International Monetary Fund (2023) Database provides various indices to measure the FD level
of the economies and to reveal how the countries’ financial intermediaries are deep, accessible, and
efficient. Measures of FD used in this study are presented below.

¢ FIA (Financial Intermediaries Access Index): represents data on ATMs and bank branches
per 100,000 adults.

e FID (Financial Intermediaries Depth Index): represents data on bank credit to the private
sector in percent of GDP, pension funds to GDP, mutual fund assets to GDP, and insurance
premiums for life and non-life to GDP.

e FIE (Financial Intermediaries Efficiency Index): represents data on banking sector net
interest margin, lending-deposit spread, overhead costs to total assets, return on assets
(RoA), return on equity (RoE) and non-interest income to total income.

e FM (Financial Market Development Index): aggregates financial markets depth index,
financial market access index, and financial market efficiency indices. Due to substantial
missing data on financial market access and efficiency indices, an aggregated single index
with financial market depth, access, and efficiency is used instead of each index.

3.3.3. Indicator of economic growth construct

Lastly, annual % growth gross domestic product (GDP) per capita is used as an indicator of EG
obtained from the World Bank (2023b) Database. It is founded on a constant local currency. The
World Bank Database aggregates it based on constant 2015 prices, expressed in U.S. dollars. As
known, GDP is the total of gross value plus all resident producers of the economy including taxes on
products, but excluding any subsidies that are not included in the value of the products. Moreover,
GDP is determined without taking into account the deductions for depreciation of manufactured
assets or the depletion and degradation of natural resources (World Bank, 2023b).

3.3.4. Methodology

In this study, we employ the Partial Least Squares Structural Equation Modeling (PLS-SEM)
methodology to explore the relationship among ICT diffusion, FD, and EG. PLS-SEM is a “causal-
predictive” (Joreskog and Wold, 1982) multivariate approach to concurrently examine the complex
relationships among the multiple dependent and independent variables. PLS-SEM is a suitable
econometric analysis tool when the sample size is small, as in this study, and it doesn’t require any
distribution assumptions, it is also relatively robust as missing values are less than 5% (Hair et.al,
2022: 19). Moreover, PLS-SEM can straightforwardly deal with formative and reflective
measurement models, in addition to single-item constructs.
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In the PLS-SEM mode], if the indicators of a construct are highly correlated with each other, the
construct is modeled as a reflective measurement model; however, if the indicators of the construct
represent different characteristics of the construct, it is modeled as a formative measurement model.
Thus, indicators of ICT constructs are added to the model as a reflective measurement model, but
indicators of the FD construct are included in the model as a formative measurement model, as they
measure different characteristics of the financial system such as depth, access, and efficiency
(Svirydzenka, 2016).

PLS-SEM can be used in a wide variety of research studies. According to Hair et. al. (2021: 11), PLS-
SEM provides greater efficiency in estimating parameters, which is shown by its greater statistical
power compared to that of CB-SEM. Greater statistical power refers that PLS-SEM is more likely to
derive a particular significant association when it is actually present in the population. Moreover,
Hair et. al. (2017: 13) also argue that PLS-SEM is specifically superior to multiple regression in the
estimation of mediation effects among the constructs. Thereby, PLS-SEM is best suited to examine
the relationship among ICT diffusion, FD, and EG.

4. RESULTS AND DISCUSSION

The ICT diffusion construct is a reflective measurement model, and it is assessed on the grounds of
the indicator’s reliability, convergent validity, internal consistency reliability, and discriminant
validity. Table 1 demonstrates that the reliability and validity requirements of the ICT diffusion
construct are met.

Table 1: Reflective Measurement Model

Convergent Internal Consistency s ‘1.
Validity Reliability Discriminant Validity
Latent
Indicators Composite . Fornell - Larcker
C truct ' -
onstruc AVE Cronbach's | Reliability Cross - Loadings Criterion HTMT
Alpha
> 0,50 (rho_c) EG ICT EG ICT EG
EG GDPpCapita Single-item construct 1.000 0.775 1.000
AMBSp100 0.672 0.832
FBSp100 0.757 0.898
FTSp100 0.655 0.852
ICT ICTexports 0.619 0.868 0.903 0221 | 0421 | 0769 0.787 0.791
% . .
InternetUse 0710 | 0.921
%
MCSp100 0.414 0.680

Similarly, redundancy analysis supports the convergent validity of the formative measurement
construct, FD. Likewise, Table 2 shows that the variance inflation factors (VIF) values of indicators of
FD are < 5, so collinearity is not an issue. FIE’s outer weight is not statistically significant, however,
outer loading is statistically significant, so it is considered to be kept in the model as offered by Hair
etal. (2021).
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Table 2: Formative Measurement Model.

Construct Indicators VIF Outer Weights Outer Loadings
FIA 1.485 0.437 *x** 0.8217 ***
ED FID 3.049 0.435 *** 0.899 ***
FIE 1.174 0.049 0.426 ***
FM 3.011 0.270 ** 0.866 ***

wokx ek [% significant at 1/5/10% levels

In the following step, the structural model is assessed. VIF for the predictor variables ICT and FD is
3.317, which is below the threshold of 5, thus the collinearity is not a problem for the structural
model. Figure 1 presents the standardized path coefficients among the latent variables, and t-values
received from bootstrapping routines are also given in parentheses. On the outer models, the arrows
from latent variables to indicators show outer loadings/weights, and t-values in parentheses.

The path coefficients between ICT-FD and ICT-EG indicate that overall ICT diffusion has positive and
significant, at the 1% significance level, causal effects on both FD and EG. Remarkably, one-unit
development in ICT could lead to a 0.836 unit increase in countries’ FD and a 0.437 unit increase in
their EG. Hence, ICT diffusion has a substantial direct effect on FD compared to EG. Contrary to Sassia
and Goaied (2013) and Das et al. (2018), the test results also support a positive and significant causal
effect of FD on EG, which indicates that a one-unit increase in FD could lead to a 0.397 unit increase
in EG.

Figure 1: The structural model for ICT-FD-EG relationship.

FTSp100 CTexports%
0.898 (67.823) 0.852 (38.816)
AMESp100

0.421(4.832
( ) 0.921 (63 142) MCSp100
0.832 (33.677)

0.630 (16.158)

0.836 (36.857) 0.437 (4.026)

0.431 (5.340)

0.435 (3.680)

0.049 (0.89%)

0.397 (3.522)

Financial Economic

Development Growth
FIE

0.270 (2.008) 1.000 (0.000}
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Figure 1 points out the mediating role of FD between ICT diffusion and EG. That is, a change in ICT
diffusion leads to a change in the FD, which, in turn, causes a change in the EG. Table 3 displays that
the indirect effect (0.331) is statistically significant, and ICT has a positive total effect (0.772) on EG.
Interestingly, ICT diffusion has a substantial direct effect on FD (0.836), which is even greater than
its total effect on EG (0.772).

Moreover, R?, given in the construct ovals in Figure 1, refers to the fact that the ICT construct explains
a substantial part (69.80%) of the variance of FD, but ICT and FD together explain the moderate part
(63.80%) of the variance of EG. Lastly, Cohen'’s f? test is used to capture the exogenous construct’s
effect on R2 of EG. f2results in Table 3 show that FD has a small size effect on R2of EG (0.131), but ICT
has a medium size effect? (0.159) on it. This finding is also consistent with the finding that the
strength of causality from ICT to EG (0.437) is greater than that from FD to EG (0.397).

Table 3: Size of Effects for Figure 1

Mediator | Direct Effect Indirect Total Effect f2
Effect
ICT - FD 0.836*** 0.840***
ICT - EG FD 0.437*** 0.331*** 0.772%** 0.159**
FD - EG 0.397*** 0.397*** 0.1371%**

wokx ek [* significant at 1/5/10% levels

The findings of this paper support the argument of Andrianaivo and Kpodar (2011) by showing that
ICT is crucial for FD and EG. As stressed by Andrianaivo and Kpodar (2011), ICT diffusion improves
market functioning and productivity by allowing firms to adopt flexible structures and paving the
way for geographical dispersion; thus, firms can take comparative advantage and save on costs.
Similarly, test results endorse a strong causality running from ICT to FD as ICT diffusion greatly
contributes to countries’ financial systems in various ways, such as facilitating access to financial
products and services, enabling better information flows to produce and process information about
possible investments and allocations of capital, easing exchange of goods, aiding easier payments and
transactions, reducing transaction costs such as eliminating physical bank or insurance company
branches, and many more.

Also, the empirical results examining the linkage between Internet usage, FD, and EG are mixed. For
instance, Nguyen et al. (2020) assert a negative relationship between Internet usage and FD; on the
other side, Cheng et al. (2021) claim that mobile telephone usage can increase EG, but internet usage
does not. Thereby, to test these arguments in the PLS-SEM model, we replace the ICT construct with
the internet usage&subscriptions construct as seen in Figure 2.

1 Chin (1998) describes R2 values of 0.19, 0.33, and 0.67 for endogenous latent variables in path models as weak,
moderate, and substantial, respectively.

2 Cohen (1988) states that f2 values of 0.02, 0.15, and 0.35 depict small, medium, and large sizes of the explanatory power
of the exogenous variables, respectively.
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Figure 2: The structural model for Internet Usage&Subcriptions-FD-EG relationship.

0.904 (65.455)

FBSp100
AMBSp100 InternetUse

I

0.856 (29.192) 0.947 (103.005)
Internet Usage &
/ Subscriptions \
FlA
0.825 (34.128) 0.509 (5.006)

0.428 (5.074)

0.429 (3.466)

0.054 (0.925)

0.342 (3.266) 0.664

of

Financial Economic
Development Growth
FIE / |
0277 {(1.977) 1.000 {0.000)

Figure 2 indicates that the internet usage&subscriptions construct has a significant and positive
direct effect on FD (0.825 and EG (0.509). When we compare Figure 2 with Figure 1, it is clear that
the direct effect of internet usage&subscriptions on FD (0.825) is so close to that of ICT on FD (0.836);
however, the direct effect of Internet usage&subscriptions on EG (0.509) is larger than that of ICT on
EG (0.437). Table 4 also indicates that the indirect effect of Internet usage&subscriptions on EG is
positive and significant (0.282), and f2 results show that the Internet usage&subscriptions construct
has a medium sized effect on R2 of EG, but the FD construct has a small sized effect on it. Thereby, the
substantial effect of the Internet on EG could be due to the fact that the Internet is omnipresent in
most business sectors. It could reduce costs and contribute more to innovation and the development
of new processes and products.

Table 4: Size of Effects for Figure 2

Mediator Direct Effect Indirect Total Effect f2
Effect
Internet U&S— FD 0.825%** 0.825%**
Internet U&S— EG FD 0.509*** 0.282*** 0.791*** 0.247**
FD - EG 0.342%** 0.342%** 0.111*

wokx ek [* significant at 1/5/10% levels
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Pradhan et al. (2017) assert that telephone usage does not cause FD and EG, yet some researchers
argue that it has a positive impact on FD (Nguyen et al., 2020) and EG (Cheng et al., 2021). Thus, to
examine these mixed results, telephone subscriptions (fixed phones and mobile phones) construct is
added to the PLS-SEM model to examine its impact on FD and EG.

Figure 3: The structural model for the Telephone Subscriptions-FD-EG relationship.
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/ Subscriptions \
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Development Growth
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Figure 3 shows that telephone subscriptions construct has a positive and significant direct effect on
FD and EG, as do ICT and Internet usage&subscriptions. But, interestingly, the strength of the
causality of telephone subscriptions on EG is highly smaller than that of Internet usage&subcriptions.
A one-unit increase in Internet usage&subcriptions could lead to a 0.509 unit increase in EG, but a
one-unit increase in telephone subscriptions could lead to just a 0.200 unit increase in EG.
Furthermore, Table 5 shows that the f2 coefficient of telephone subscriptions—EG is not statistically
significant, but the f2 coefficient of FD—EG indicates that the FD construct has a medium sized effect
on R2 of EG. Remarkably, the strength of causality running from telephone subscriptions to EG is
smaller than that of the Internet usage&subscriptions construct to EG.

Table 5: Size of Effects for Figure 3.

Mediator Direct Effect Indirect Total Effect f2
Effect
Telephone Subs.— FD 0.798*** 0.798***
Telephone Subs.— EG FD 0.200** 0.472%** 0.672%** 0.037
FD - EG 0.598*** 0.598*** 0.327**

ok xk [* significant at 1/5/10% levels
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5.CONCLUSION

The results of this paper show that ICT diffusion, Internet usage&subscriptiptions, and telephone
subscriptions have a positive and significant effect on FD. Even though ICT diffusion, Internet
usage&subscriptiptions, and telephone subscriptions have similar substantial impacts on FD, they
have varied effects on EG, particularly the Internet usage&subscriptiptions have a larger direct effect
on EG compared to that of telephone subscriptions on EG. Last but not least, FD has a mediating role
between each exogenous construct, ICT diffusion, Internet usage&subscriptiptions, telephone
subscriptions, the endogenous construct, and EG.

Even though a positive causality from communication technologies to FD and EG is hypothesized in
theoretical studies, empirical studies frequently release mixed results. In addition, many studies
examining the relationship among these variables in question generally use a small dataset or focus
only on small geographical regions. Moreover, most studies choose to use only one or a few variables
to represent ICT diffusion and FD.

Therefore, to fill this gap and mitigate these drawbacks, this study advances the literature providing
a detailed analysis by using a comprehensive dataset covering 158 countries for the period of 2015 -
2020. Also, in this study, we use PLS-SEM to concurrently investigate the impact of new information
and communication technology diffusion on FD and EG and the mediating role of FD between ICT and
EG. Three separate models are set up for this paper. First, the ICT diffusion variable, which consists
of indicators of Internet usage, telephone usage, and export data, is used to examine the effect on FD
and EG. In the second model, the relationship between Internet use, FD, and EG is examined, and in
the last model, Internet use is replaced with telephone use. Moreover, unlike prior studies that mostly
use a single indicator for FD, this study uses a broader set of FD indices reflecting the depth,
accessibility, and efficiency of the financial markets and institutions.

The results of this study point out that policymakers should increase the usage of ICT as it has a
significant effect on the FD and EG of the countries. Policymakers should also be interested in
developing ICT training programs for people to exploit the full potential of ICT and improving the
physical infrastructure of Internet and telephone technology to boost FD and EG.

The limitation of this study is that we did not group countries according to their level of economic
development. In future studies, the linkage among the constructs can be investigated according to
economic development levels.
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