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Sunus
Degerli Okuyucularimiz,

Fakultemizin ilk bilimsel dergisi olan Yonetim Ekonomi ve Finans Arasgtirmalari
Dergisinin ilk sayisiyla karsinizda olmaktan buyuk bir heyecan ve mutluluk duyuyoruz.
Bu dergi, faklltemizin akademik birikimini, arastirma guclni ve bilimsel vizyonunu
paylasmak amaciyla hazirlanmistir.

Dergimizin amaci, fakultemizin ve ilgili tim akademik camianin 6zgun ve nitelikli
arastirmalarini goérunudr kilmak, bilimsel bilgi Uretimine katkida bulunmak ve farkh
disiplinlerdeki yenilikgi caligmalari desteklemektir. ilk sayimizda, Turkiye’nin farkli
Universitelerinde gorev yapan degerli akademisyenlerin katkilariyla hazirlanan 5 adet
O0zgun arastirma makalesine yer verdik. Bu makaleler, alaninda yetkin aragtirmacilar
tarafindan kaleme alinmig olup, bilim dinyasina onemli katkilarda bulunmayi
hedeflemektedir.

Bilimsel dergimizin bu ilk sayisinin hazirlanmasinda emegi gegen tum akademik ve
idari kadromuza tesekkiir ederim. Ozellikle hakemlerimize, yazarlara ve destek
ekibine katkilarindan dolay! minnettar oldugumu belirtmek isterim. Bilimsel iletisim ve
isbirliginin dnemini vurgulayan bu platformun, hem fakultemiz hem de bilim dinyasi
icin verimli ve ilham verici bir kaynak olmasini temenni ediyorum.

Dergimizin gelecekteki sayilarinda da siz degerli arastirmaci ve okuyucularin
katkilarini bekliyor, bilimsel tartismalarin ve yenilikci fikirlerin desteklenmesi adina
isbirligi igcinde olmayi arzu ediyoruz. Geri bildirimleriniz ve Onerileriniz, dergimizin
kalitesini artirmak ve daha genig bir kitleye ulasmak adina bizim igin ¢ok kiymetli
olacaktir.

Son olarak, bu ilk sayinin bilim dinyasina 1sik tutmasini ve siz degerli akademisyenler
icin verimli bir kaynak olmasini diliyorum.

Prof. Dr. Erdal YILMAZ
Yonetim Ekonomi ve Finans Arastirmalari Dergisi

Bas Editorl
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ARASTIRMA MAKALESI

Analyzing the Relationship Between Migration, Economic Growth
and Energy Consumption: Evidence from EU Countries

Ali islamoglu, Serap Coban?

Abstract

In this paper, the relation between migration, economic growth and energy consumption of
20 European Union countries between 2008-2021 is analyzed by panel data analysis
method. Dumitrescu & Hurlin (2012) panel granger causality test is used to determine the
direction of the relationships between variables. As a result of the analysis, it is determined
that there is causality from migration to economic growth, causality from energy
consumption to economic growth and causality from energy consumption to migration. In
this context, it is concluded that migration is not the cause of energy consumption, but
energy consumption causes migration. Countries with high energy consumption are
countries with high capital power and high labor demand and therefore are the target of
migration movements. In this case, it can be said that energy consumption will cause
migration movements until the labor market reaches equilibrium between migration
receiving and sending countries. It is also found that economic growth is not the cause of
migration in these countries, but migration causes economic growth. As a result of
migration movements, economic growth is positively affected as a result of the meeting of
capital power and labor supply.

Keywords: Migration, economic growth, energy consumption, causality

Goc, Ekonomik Biiyiime ve Enerji Tiiketimi Arasindaki iliskinin

Analizi: AB Ulkelerinden Kanitlar

Oz

Bu caligmada, 20 Avrupa Birligi tilkesinin 2008-2021 yillar1 arasindaki gog, ekonomik
biiylime ve enerji tiiketimi arasindaki iliski panel veri analizi yontemiyle analiz
edilmektedir. Degiskenler arasindaki iliskilerin yoniinii belirlemek ig¢in Dumitrescu ve
Hurlin (2012) panel granger nedensellik testi kullanmilmaktadir. Analiz sonucunda gogten
ekonomik biiyiimeye, enerji tilketiminden ekonomik biiyiimeye ve enerji tikketiminden gége
dogru nedensellik oldugu tespit edilmistir. Bu baglamda gd¢ilin enerji tiiketiminin nedeni
olmadigi, enerji tiiketiminin gbc¢e neden oldugu sonucuna varilmustir. Enerji tiiketimi
yiiksek olan iilkeler, sermaye giicii yiiksek, is giicii talebi yiiksek olan ve bu nedenle go¢
hareketlerinin hedefi olan iilkelerdir. Bu durumda gé¢ alan ve gonderen iilkeler arasindaki
isgiicli piyasasi dengeye gelinceye kadar enerji tiikketiminin go¢ hareketlerine neden olacagt
sOylenebilir. Ayrica bu iilkelerde gé¢iin nedeninin ekonomik bilyiime olmadigi, gogiin
ekonomik biiylimeye neden oldugu tespit edilmistir. Go¢ hareketleri sonucunda sermaye
giicii ile isglici arzinin bulugsmast sonucunda ekonomik biiyiime olumlu yo6nde
etkilenmektedir.

Anahtar Kelimeler: Gog, ekonomik bitylime, enerji tiikketimi, nedensellik
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1. Introduction

People have moved for many reasons, such as climate, geography, job opportunities, wars, natural
disasters, economic reasons, and family reunification. Some of the migration movements in history have
been quite large. For example, the Great Migrations from Central Asia to Europe, the Hun invasions, the
conquests of the Mongol Empire, Alexander's campaigns, the expansion of the Spanish Empire and the
Atlantic slave trade have all had a major impact on the intercontinental movement of people. In the last
century, especially after World War |1, factors such as globalization and economic diversification have led to
a rapid increase in migration movements. Today, there are around 280 million international migrants and
more than 750 million internal migrants worldwide. The economic, social, and political dimensions of
migration have been extensively addressed in the literature. For example, the impact of migration on
economic growth has been examined in various studies, demonstrating that migrant labor contributes to
economic growth in host countries (Borjas, 1995; Dustmann et al., 2016).

The European Union (EU) has historically been a significant destination for migration, deeply
influencing the region's economic and social dynamics. Migration has been a crucial factor in shaping labor
markets and economic growth in EU countries. Also, energy consumption, one of the production inputs and
perhaps the most important one today, has become one of the most important indicators of economic growth
(Kraft and Kraft, 1978; Soytas and Sar1, 2006). Efficient use of energy resources and sustainable energy
policies are at the heart of economic development strategies (Stern, 2004). Numerous studies in the literature
examine the relationship between energy consumption and economic growth, demonstrating that energy
consumption positively impacts economic growth (Apergis and Payne, 2009; Ozturk, 2010).

However, studies on the impact of migration on a country's labor markets or economic growth,
migration and the energy nexus remain limited, although most of the research in the literature has focused on
this topic. The literature emphasizes the role of migration in areas such as environmental degradation, water
consumption, ecosystem violation and land use allocation (Alshoubaki and Harris, 2018; Sato et al. 2000;
Jacobsen, 1997; Jaafar et al. 2019). While the focus is predominantly on the potential negative impacts of
refugee migration, there is a lack of an integrated approach to migration and energy consumption in the
literature. In this context, this study on European Union (EU) countries aims to provide a significant
contribution to understanding the dynamics between migration, economic growth, and energy consumption.

In this study, the causality relationship between migration, economic growth, and energy consumption
will be examined using a panel data set for 20 EU countries from 2008-2021. The findings of this study will
provide important insights into the impacts of migration on economic growth and energy consumption,
filling gaps in the literature. In this context, the study will contribute to the literature and provide valuable
information to policymakers regarding the integration of migration and energy policies.

2. Literature Review on Migration, Economic Growth and Energy Consumption

Many studies have paid attention to economic growth, and energy consumption in the literature.
Although numerous studies analysed the interaction between migration and economic growth, some studies
examined the relationship between migration and energy consumption.

2.1. Migration and Economic Growth

In general, most studies pinpoint how migrants with access to highly skilled jobs impact economic
development. For instance, Wadhwa et al. (2008) suggest that skilled immigrants have a pivotal role in
improving entrepreneurship and innovation in the U.S. STEM (science, technology, engineering, and
mathematics) sectors that lead to economic growth. Likewise, Engin and Konuk (2020) show that migrants
might support productivity leading to a diminish in unemployment in the labor market. Hence, migrants
might enhance economic growth.



Moreover, to comprehend the dynamics between migration and economic development, theories of
migration are pivotal. In this context, Aksoy (2012) looks into many drivers of migration, such as climate
change, political uncertainties, and economic challenges. The author also highlights cultural adaptation and
ethnocentrism. Giilliipinar (2012) reviews different migration theories and adds the impact of communication
technologies and globalization as a factor in migration. These theoretical perspectives provide a foundation
for analyzing how migration affects economic conditions in different regions.

On a regional level, socioeconomic factors often drive migration. According to Diican (2016),
unemployment and terrorism are key drivers of internal migration in Turkey, adversely impacting education
and employment. Similarly, Gov and Diirrii (2017) find that there is unidirectional causality from migration
to GDP and show that migration has a positive effect on economic growth in OECD countries. On the other
hand, Simsek (2018), suggests that unskilled immigration negatively impacts inflation and GDP in countries
like the U.S., Germany, and France as the type of migration—skilled versus unskilled—matters.

Regarding Turkey, Megik and Koyuncu (2020) examine the interaction between migration and
economic growth and find a positive correlation between migration and GDP. In addition, Borjas (2019)
claims that the skill composition of migrants is a key factor in economic growth. Accordingly, high-skilled
workers contribute more substantially to long-term growth. Briefly, the studies above suggest that while
migration can drive economic growth in general, the effects depend on the type of migrants, skill levels, and
regions.

2.2. Migration and Energy Consumption

Migration affects population growth and energy consumption. Hence, the relationship between
migration and energy consumption is complex. Many studies investigate the impact of migration on energy
consumption by paying attention to factors such as urbanization and environmental sustainability. For
instance, Komatsu et al. (2013) analyze migration and CO2 emissions in Hanoi. He finds that rural-to-urban
migration reduces residential energy consumption and emissions, whereas urban-to-urban migration has no
significant impact on energy use. Furthermore, migration has a significant role in electricity consumption.
Feridun and Shahbaz (2015) indicate that there is a long-run equilibrium relationship between migration,
economic growth, and electricity consumption in Northern Cyprus. The authors find that migration, coupled
with economic growth, leads to an increase in electricity demand over time.

Moreover, the environmental implications of migration are emphasized in many studies. Aslan and
Altinodz (2018) look into 35 OECD countries and find a positive correlation between migration and carbon
emission. As a result, the authors claim that increasing the migrant population may contribute to
environmental degradation. In a similar manner, Alola et al. (2019) depict that while renewable energy
consumption reduces CO2 emissions, migration has a slightly increasing effect in the European Union.

Regarding refugee migration, Kirikkaleli and Dogan (2021) suggest that a rise in refugee population
diminishes per capita energy consumption in Turkey. Yet, total energy demand increases. Therefore, the
authors highlight the importance of environmental and energy-related consequences of migration. Moreover,
urbanization and industrialization influence energy consumption. Torasa et al. (2020) examine the effects of
urban sprawl and migration on energy use in Thailand. The authors claim that urbanization and migration
have a significant and positive effect on energy consumption. However, the study also notes that population
growth has a negligible impact on energy demand. This result suggests that the process of migration and
industrial expansion drives higher energy consumption. Koyuncu (2019) broadens the scope and focuses on
the interaction among renewable and non-renewable energy consumption, migration, and economic growth
across countries with different income levels. The study finds that environment-friendly practices, including
renewable energy consumption, positively affect economic growth and sustainable development in high-
income countries. Still, non-renewable energy use and CO2 emissions have a central role in driving growth
in lower-middle and low-income countries.



In short, the literature above suggests that migration has significant and complicated impacts on
economic growth and energy consumption. Whereas skilled migration—is likely to improve economic
growth through entrepreneurship, innovation, and increased labor market participation, unskilled migration
has a negative effect on inflation and GDP. Furthermore, studies on the interaction between migration and
energy consumption suggest both positive and negative effects depending on the type of migration,
urbanization patterns, and the use of renewable versus non-renewable energy sources. Hence, future research
should consider the diverse socioeconomic and environmental factors shaping the migration’s implications.

3. Empirical Analysis

This study uses panel data analysis to examine the relationship between migration, economic growth,
and energy consumption. The Dumitrescu & Hurlin (2012) panel Granger causality test is applied to
determine the directional relationships between these variables. Alternative methodologies such as Vector
Autoregression (VAR) and Cointegration tests were considered, but panel data analysis was chosen for its
robustness in handling cross-sectional and time-series data simultaneously. This method is particularly
suitable for the dataset comprising 20 European Union countries over a 13-year period, providing reliable
insights into the causality relationships among the variables.

3.1. Data and Model

The study econometrically analyzes the effects of migration on energy consumption and economic
growth in EU countries using annual data for the period 2008-2021. The sample of the study includes a total
of 20 EU countries, namely Germany, Austria, Belgium, Czech Republic, Denmark, Finland, France,
Croatia, Croatia, lIreland, Italy, Cyprus, Luxembourg, Hungary, Malta, Portugal, Portugal, Slovenia,
Slovenia, Greece, Spain, Sweden and Sweden. Our focus on European Union (EU) countries is motivated by
several reasons. Firstly, the high levels of economic opportunities and welfare in EU countries have led to
significant migration inflows. Secondly, the EU is a major consumer of energy on a global scale, allowing
for a comprehensive analysis of how energy consumption affects migration and economic growth. Lastly, the
availability of high-quality, consistent data for EU countries during the specified period is another key reason
for their selection.

Table 1. Definition of Variables Used and Data Sources

Variable Definition Data Source
imm Migration rate (percentage of total population) EUROSTAT
gdp Economic growth (constant prices) EUROSTAT
encon Energy consumption (million tons of oil) EUROSTAT

The natural logarithms of energy consumption and economic growth variables are used and
econometric findings are derived with the help of STATA package program. Data were obtained from
EUROSTAT database. The abbreviations of the variables to be used in the analysis, variable definitions, data
sources and analysis are given in Table 5.

imm=f(encon) and imm=f(gdp) Q)

Models in the above are constructed to reveal the causality relationship between migration, economic
growth and energy consumption.

3.2. Econometric Method and Findings

Before analyzing the relationship between migration, economic growth and energy consumption
variables, some preliminary tests are needed, such as investigating whether there is dependence between
cross-sections.

In panel data analyses, determining whether the series are stationary or not is necessary to avoid the
problem of spurious regression. However, unlike time series analysis, before deciding which of the panel
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unit root tests to conduct, factors such as whether the series are homogeneous and whether there is
dependence between the cross-sections should be tested.

First, it is important to decide whether the coefficients are homogeneous. Global economic trends such
as the expansion of international trade relations, financial liberalization and globalization lead to the fact that
an economic crisis in one country may spread to other countries. In this context, cross-sectional dependence
tests are used to determine whether a crisis in one country affects other countries. Among these tests,
methods such as Breusch and Pagan (1980) LM (Lagrange Multiplier) test, CD (Cross Section Dependency)
test and CDLM test (Pesaran (2004)) are widely used to determine whether there is cross-sectional
dependence in variables and models. The main hypothesis of these tests is that there is no cross-sectional
dependence. However, empirical evidence shows that when the null hypothesis is rejected, an economic
crisis in one country affects other countries. Therefore, cross-sectional dependence is a common
phenomenon in global economic conditions. In this case, first generation panel unit root tests should be
applied to the model. However, when the null hypothesis is rejected and cross-sectional dependence is
detected, second generation panel unit root tests should be applied to the model (Baltagi, 2008: 284;
Nazlioglu, 2010: 142). The detection of cross-sectional dependence can significantly affect the results of the
analysis. Therefore, it is of great importance to take this result into account when conducting the analysis
(Breusch and Pagan, 1980).

According to the empirical findings, the failure to reject the null hypothesis (HO: "There is no cross-
sectional dependence™) indicates that there is no cross-sectional dependence between countries, that is, an
economic crisis in one country does not affect other countries. Table 2 presents the results of the cross-
sectional dependence test.

Table 2. Cross-Sectional Dependence: Pesaran (2004) Test Results

Variables Statistic Value Probability Value corr abs(corr)
imm -0.32 0.752 -0.006 0.434
encon 25.65 0.000 0.497 0,569
gdp 38.35 0.000 0.744 0,865

Note: Significance level is taken as 5%.

The Peseran (2004) test results in Table 2 reveal that there is cross-sectional dependence at the 5%
significance level. This indicates that a macroeconomic shock in one country may affect other countries as
well. The results of the analysis require the application of second-generation panel unit root tests.

The homogeneity test tests whether a change occurring in one country affects other countries at the
same level. Therefore, coefficients are expected to be heterogeneous in models constructed for countries with
different economic structures, whereas coefficients are expected to be homogeneous in models constructed
for country groups with similar economic structures. In this study, the Delta Test (Slope Homogeneity Test)
developed by Pesaran and Yagamata (2008) is used to test homogeneity. The Delta test is a valid test for
large samples. The null hypothesis in the homogeneity test is as follows. Table 3 presents the homogeneity
test results.

Table 3. Slope Homogeneity Test Results

Test Test statistic Prob Test statistic (adj.) Prob
Delta 9.054 0.000 10.712 0.000

Note: Significance level is taken as 5%.

According to results, the null hypothesis Ho based on the homogeneity of the coefficients in Delta
tests is rejected at 5% significance level and it is concluded that the coefficients are heterogeneous. This



reveals that the effect of a change in energy consumption on migration differs across countries. Similarly, the
effect of a change in economic growth on migration varies across countries.

Since cross-sectional dependence is detected among the series, it is recommended to use second
generation panel unit root tests to analyze the stationarity of the series. Therefore, second generation unit
root tests such as CADF unit root test developed by Pesaran in 2007 are used in the analysis.

The CADF unit root test was developed by Pesaran in 2007. In this test, first, the CADF test statistic is
calculated for all units in the panel. Then, the Cross Sectionally Augmented IPS (CIPS) test statistic is
calculated for the panel using the arithmetic mean of the CADF test statistics. In this way, the CADF test is
used for unit-level stationarity, while the CIPS test is used to investigate the stationarity of the panel. The
CADF statistic is calculated using equations 2 and 3 (Pesaran, 2007: 269-271).

Ay =28+ BiYics+CY T dAY, &

)

Ayi = (Ayil’Ain""’AyiT )'v y“_lz (yi07 Yisn Y :T _1)' (3)

The hypotheses of the CADF unit root test are as follows (Giiloglu and ivrendi, 2008: 2):

H, :bi =0, series is non-stationary (for all variables)

H, :bi <0, series is stationary (for at least one variable)

The CADF unit root test can be used when the time dimension (T) of the series is both larger and
smaller than the cross-sectional dimension (N) (Giiloglu and Ivrendi, 2008: 3). Accordingly, the CADF test
statistic is calculated using the following equation (Pesaran, 2007: 269-271).

AY M wy.

(N, T) = ———2 =it

\/Gi (y'i,—l M Wyi,—l) (4)

It's here;
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The CIPS test statistic equation, which is calculated by averaging the t statistic values calculated for
the cross-section, is given below (Pesaran, 2007: 288),

N
CIPS(N,T)=N"> t,(N,T)
= 9)
The above-mentioned CADF and CIPS test statistic values are compared with the critical table values

calculated by Pesaran's Monte Carlo simulation to test the stationarity hypotheses. HOAs a result of the
comparison of test statistics and table values; if the CADF and CIPS test statistic values are greater than the

critical table values in absolute value, the null hypothesis is rejected. That is, the null hypothesis H, stating
that the series is stationary is accepted (Pesaran, 2007: 265-312). In this study, CADF and CIPS statistics
6



were calculated for migration rate, energy consumption and economic growth series of 20 EU countries for
the period 2008-2021. The results are presented in the table below along with the Pesaran (2007) critical
table values.

Table 4. Pesaran Panel Unit Root Test Results

. . Level
Migration Rate
Constant Constant+trend
1% -2.45 -3
0, - -
Critical Values 5% 2.22 2.77
10% -2.11 -2.65
CIPS -1.58 -1.652
. Level
Energy Consumption
Constant Constant+trend
1% -2.45 -3
0 - -
Critical Values 5% 2.22 2.77
10% -2.11 -2.65
CIPS -1.884 -2.690
Level
Economic Growth
Constant Constant+trend
1% -2.45 -2.98
0 - -
Critical Values 5% 2.22 2.76
10% -2.11 -2.64
CIPS -1.239 -2.700

The existence of cross-sectional information requires the consideration of heterogeneity across units in
panel causality analysis. Hoaltz-Eakin et al. (1988) tested the null hypothesis that there is no causal
relationship between the variables of all units against the alternative hypothesis that there is a causal
relationship between the variables of all units. In other words, the null hypothesis of no homogeneous
Granger causality was tested against the alternative hypothesis of homogeneous Granger causality. Due to
these homogeneous hypotheses, the hypothesis that Granger causality is not valid for all cross-sections can
be rejected and the hypothesis that this relationship exists in all cross-sections can be accepted, while in
reality there is a causality relationship in only a subgroup of the sample.

The panel Granger causality test introduced by Dumitrescu and Hurlin (2012) overcomes the
heterogeneity problem. In the Dumitrescu-Hurlin panel Granger causality test, the absence of a homogeneous
Granger causality relationship under the null hypothesis is tested against the alternative hypothesis that this
relationship exists in at least one cross-section. In the Dumitrescu-Hurlin panel Granger causality test, when
X and Y denote two stationary processes observed over period T for N number of units, the following linear
heterogeneous model is considered for each unit (i) at time t:

K K
Yie =+ Zyi(k)yi,t—k + Z/Bi(k)xi,t—k + &y
k= k=1 (10)

—(RL B@ pO (K)
It isﬂi =87 BB BT) in equation (10). Individual effects (0[i ) are assumed to be fixed,

(k) (K)
lag parameters ¥ and regression slope coefficientsﬂ i are assumed to vary across units. Therefore, a
fixed effects model is established for the causality test. The lag length K is assumed to be the same across
cross-sections. The main and alternative hypotheses tested using equation (9) are as follows:
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The null hypothesis states that there is no Granger causality relationship between the variables
analyzed in all units; the alternative hypothesis states that there is a relationship between these two variables
in at least one unit. Although the model used is heterogeneous, the null hypothesis leads to a homogeneous
result and the alternative hypothesis leads to a heterogeneous result.

The test statistic used to test the null hypothesis is the simple average of the individual Wald statistics:

nc 1 &
WNH,T Z_ZWi,T
N3 (12)

In equation (12),W"T , denotes the Wald test statistic used to test Granger causality for country i.
Since individual Wald statistics for small values of T do not converge to the same chi-squared distribution,

Hnc

Dumitrescu and Hurlin (2012) propose to use the estimated standardized test statistic for T using the
estimated values of the mean and variance of this unknown distribution:

\/W[WNH;C - i E (\/\7i T )}

W,iVar(\/\Z,T)
=1 (13)

The mean and variance in equation (12) are calculated as shown in (14), where T = is 6+2K.

S HNC
ZN,T =

L ko (T —2K-1)
EW,r) = N2 EW,) =Ko r o =

(T —2K —1)?x (T —K —3)
(T —2K —3)? x (T —2K —5) (14)

- N
var(W,,) = N‘lear(\Ni]T) =2K x
i=1

> HNC
Dumitrescu and Hurlin (2012) show through simulations that the test statistic Znr has good size and

power properties even in panels with a small number of units and that this test statistic is quite robust even in
the case of an incorrect lag length. This panel Granger causality test, introduced to the literature by
Dumitrescu and Hurlin (2012), can also be applied to unbalanced panels and panels with heterogeneous lag
lengths. In this case, instead of the test statistic in equation (13), the test statistic shown in equation (15)
should be used:

N v HNC -1 N (T'_ZK'_J-)
INJWE - NTY EW) INJWIRS =N, x D
ZHNC _ Y i=1 ' _ =1 (Ti _ZKI -3)
Nt =

e ~ L (T - 2K, =1)*x (T, =K, —3)
\/N i21;Var(vv”) \/N ;2Kix(Ti—2Kj—3)2x(T,—2Ki—5)

(15)

The testing procedure has a number of advantages and also takes into account cross-sectional
dependence. First, the tests have very good properties even for samples with very small T and N values.
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Second, test statistics based on the cross-sectional average of individual Wald statistics can be used without
estimating any specific panel regression. Third, the method can be used in unbalanced panels and/or panels
with different lag order K for each individual.

Table 5. Causality Test Results for Migration and Energy Consumption

~ HNC
N.T  Test Statistic Results (Number of Lags: 1)
HO Hypothesis W-bar Z-bar Z-bar tilde
Energy Consumption = Migration 3.2043 ?ogggg) ?00033?07)
Migration = Energy Consumption 1.6343 ?(50:;)75)590) ?07203(%

Note: Values in parentheses indicate p values. p values are calculated using 200 bootstrap iterations. The optimal
number of lags is determined according to AIC.

According to the empirical results in Table 5, the hypothesis that " Ho : Energy consumption is not

the Granger cause of migration rate" is rejected. Therefore, it is understood that energy consumption is the

cause of migration. On the other hand, the null hypothesis that " H, : Migration rate is not a Granger cause
of energy consumption™ is accepted. This shows that there is no causality relationship from migration
variable to energy consumption. As a result, it is understood that there is a unidirectional causality
relationship from energy consumption to migration.

Table 6. Causality Test Results for Migration and Economic Growth

= HNC
N.T  Test Statistic Results (Number of Lags: 2)
HO Hypothesis W-bar Z-bar Z-bar tilde
Economic Growth = Migration 5.3119 (ggggg) (égégg)
Migration => Economic Growth 5.8821 (ggggg) (ggégg)

Note: Values in parentheses indicate p values. p values are calculated using 200 bootstrap iterations. The optimal
number of lags is determined according to AlIC.

According to the empirical results in Table 6, the hypothesis that "Economic growth is not the Granger
cause of migration rate." hypothesis is accepted. Therefore, it is understood that economic growth is not the
cause of migration. However, null hypothesis "Migration rate is not a Granger cause of economic growth" is
rejected. This shows that there is a causality relationship from migration variable to economic growth. As a
result, it is understood that there is a unidirectional causality relationship from migration variable to
economic growth.

Table 7. Causality Test Results for Energy Consumption and Economic Growth

~ HNC
N.T  Test Statistic Results (Number of Lags: 1)
HO Hypothesis W-bar Z-bar Z-bar tilde
. . 2.5974 5.0513 2.7831
Economic Growth =>Energy Consumption (0.1750) (0.1750)
. . 7.8875 4.6357
Energy Consumption => Economic Growth 3.4943 (0.0350) (0.0350)

Note: Values in parentheses indicate p values. p values are calculated using 200 bootstrap iterations. The optimal
number of lags is determined according to AIC.

According to the empirical results in Table 7, the null hypothesis that "Economic growth is not the
Granger cause of energy consumption” is accepted. Therefore, it is understood that economic growth is not
the cause of energy consumption. However, the null hypothesis "Energy consumption is not a Granger cause
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of economic growth™ is rejected. This shows that there is a causality relationship from energy consumption
to economic growth. As a result, it is understood that there is a unidirectional causality relationship from
energy consumption to economic growth.

4, Conclusion

Many people around the world migrate on the basis of necessity or voluntariness. The migration
journey that starts for different reasons stems from people's desire to reach better. Causes such as wars,
natural disasters, social events, famine have caused people to migrate compulsorily. In addition, there are
voluntary migration movements, whether by individual or family decisions. Migration flows accelerate when
labor and capital are imbalanced. Countries where labor wages are low emigrate, while labor wages are high
in countries where capital power and labor demand are high. For this reason, migration movements continue
until the labor market reaches equilibrium.

In this paper, the causality relationship between migration, energy consumption and economic growth
data of 20 EU member states is analyzed. In this context, data for the years 2008-2021 are obtained from the
website of the EU Statistical Office (Eurostat). First, the homogeneity of the variables in the panel data set is
analyzed using the Delta homogeneity test. As a result of this analysis, the coefficients of the variables that
make up the panel data set are heterogeneous. These results suggest that the impact of changes in energy
consumption on migration differs across countries. In addition, the effect of other variables such as economic
growth on migration also varies across countries.

Energy consumption causes migration, but migration is not found to cause energy consumption.
Increased energy consumption, especially increased use of fossil fuels such as oil, natural gas and coal, may
cause migration due to climate change and environmental factors. For example, an increase in droughts,
floods and other natural disasters due to climate change may affect food production and cause migration. In
addition, increased energy consumption may require the opening of industrial plants and mines and increased
production capacity, leading to reduced unemployment and increased economic opportunities. These factors
may cause some people to leave their neighborhoods in search of a better life. Energy consumption is a
major input to the production of goods and services. For this reason, societies with high energy consumption
have higher labor demands than other countries. In countries with high energy consumption, the price of
labor will be higher than in other countries.

Migration causes economic growth, but it is not found that economic growth causes migration.
Developed countries with surplus capital want to maintain their advantage by combining this advantage with
labor. In the labor market, unskilled labor is needed as much as skilled labor. In developed societies, locals
do not want to work in unskilled jobs. Migrants who will do these jobs migrate to obtain high labor wages
within the scope of the migration policies of developed countries. With the migration movement, the labor
needed by capital enters the market. As a result, economic growth is inevitable with the resulting production
and employment.

There are different theoretical explanations for why migration increases economic growth. These
explanations approach the effects of migration on economic growth and the economic activities of migrants
from different perspectives. By increasing labor supply, migration reduces labor costs, which in turn allows
firms to produce at lower costs. Lower production costs increase the competitiveness of firms and thus
support economic growth. As migrants tend to be educated and skilled, they can command higher wages in
the labor market. This can lead to an increase in the economic value added of migrants and thus contribute to
economic growth. Migrants come from different cultures and experiences and therefore have the potential for
innovation and entrepreneurship. Innovation and entrepreneurship can contribute to economic growth
through the creation of new firms and job opportunities. Migrants enable resources to be used more
efficiently between different countries. This can support economic growth by increasing trade between
different countries. However, for migration to increase economic growth, factors such as migrants having
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appropriate skills and education, sufficient job opportunities in the labor market, innovation and
entrepreneurship potential, and efficient use of resources need to be ensured.

A theoretical explanation that economic growth does not cause migration is based on the fact that
economic growth affects the population structure of a country and migration changes this structure. This
explanation is based on the idea that economic growth does not cause migration and may even reduce it.
First, economic growth can prevent the local population from migrating by increasing job opportunities in a
country. That is, economic growth can reduce migration by reducing unemployment. This means that
migration will be favored by those with job opportunities instead. Second, economic growth can improve the
welfare of the local population by increasing the level of income in a country. Thus, people may not feel the
need to migrate because they have better living conditions. Also, a higher level of income can include other
social services, such as better education and health care, so people may have less reason to pursue a better
life in their home country. Finally, economic growth can increase the education level of the local population
by investing more in a country's human capital. This can result in the labor force in the country becoming
more highly qualified and more competitive. In this case, employers will not need foreign labor as they will
be able to find more qualified labor among the local workforce. Given all these reasons, economic growth
may reduce migration or may not affect migration at all. Therefore, the relationship between economic
growth and migration is very complex and may vary according to country characteristics. However, it can be
said that there is a theoretical basis that economic growth does not cause migration.

Energy consumption is the cause of economic growth, but it is not established that economic growth
causes energy consumption. Energy is one of the most important production inputs in today's economies.
Countries with energy resources have a great advantage in economic activities. Realization of production
together with energy consumption will increase employment. With increasing employment, economic
growth will gain a positive momentum. Energy consumption is a critical factor for economic growth because
energy used in production processes and the provision of services is the main driver of economic activity.
Energy consumption is associated with several ways to boost economic growth. (i) Efficiency: Increasing
energy consumption can increase efficiency in production processes. This means producing more goods and
services using less energy. This can result in lower costs and higher profitability. (ii) Technological
Progress: Energy consumption can be a driver for technological progress. An increase in energy
consumption can lead to the development and implementation of new technologies to improve energy
efficiency. This can lead to a more efficient economy, using less energy to produce more goods and services.
Energy production and consumption creates many jobs, directly and indirectly. Employment in the energy
sector can boost economic growth and at the same time the products and services provided by these sectors
can provide inputs to other sectors. Energy is a basic need for households as well as for production
processes. As energy consumption increases, the amount households spend on goods and services increases.
This in turn can boost economic growth. For these reasons, there is a positive relationship between energy
consumption and economic growth. However, an increase in energy consumption can also lead to negative
effects such as environmental problems. Therefore, increasing energy efficiency and promoting the use of
environmentally friendly energy sources are important for the sustainability of economic growth.

The findings indicate that migration influences economic growth by balancing labor supply and capital
power. Energy consumption drives migration, suggesting that countries with high energy consumption attract
more migrants due to better economic opportunities. These results align with previous studies but also
highlight unique aspects of the European Union context. The conclusions emphasize the policy implications,
suggesting that European Union countries should consider the dual impact of energy policies on migration
and economic growth.
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TEORIK MAKALE

Social-Educational Challenges in the Face of Demographic
Transition

Ali Demir?!

Abstract

Demographic transition is one of the frequently used keywords in the discourse in science,
business, politics and in general public as well. These discourses are also constitutive for
social work as a profession. In the following, demographic transition is first described in
terms of its genesis and then embedded in the normative framework. The question itself is
part of the research question; as a rule, research questions are developed without explicitly
asking about the values, objectives and standards of the research question itself, despite the
fact that it is precisely these that decisively intensify and guide the theoretical standpoint
adopted and thus the research question, the data collected and the insights, findings and
conclusions drawn from it, albeit in the background. This paper deals with precisely this
background. The question of socio-educational challenges in the face of demographic
transition is taken as an occasion for a discourse on the mediation of questions, facts,
arguments, decisions, values and norms.

Keywords: Demographic transition, population growth, assumptions, decisions, norms.

Demografik Gegis Siirecinde Sosyal-Egitimsel Zorluklar

Oz

Demografik gecis, bilim, is diinyasi, siyaset ve genel kamuoyu sdylemindeki en c¢ok
dillendirilen anahtar kelimelerden biridir. Bu sdylemler profesyonel uzmanlik alani olarak
sosyal hizmet i¢in de temel olusturmaktadir. Asagida, demografik gecis dncelikle ortaya
cikigi baglaminda tanmimlanmakta ve daha sonra normatif gerceveye yerlestirilmektedir.
Sorunun kendisi aragtirma sorusunun bir pargasidir; kural olarak, arastirma sorular
arastirma sorusunun kendisi ile ilgili degerler, hedefler ve standartlar hakkinda agik¢a soru
sorulmadan gelistirilir. Ustelik bunlar her ne kadar arka planda olsalar da benimsenen teorik
bakis acisin1 ve dolayisiyla arastirma sorusunu, toplanan verileri ve bunlardan ¢ikarilan
iggoriileri, bulgulart ve sonuglari belirleyici bir sekilde yonlendiren en 6nemli etmen
olmalarina ragmen. Bu makale tam da bu arka plani ele almaktadir. Demografik gegisle boy
gOsteren sosyo-egitimsel zorluklardan hareketle, s6z konusu arastirmada sorularin,
olgularin, argiimanlarin, kararlarin, degerlerin ve normlarin araciligi iizerine bir séylem
gelistirilmektedir.

Anahtar Kelimeler: Demografik gecis, niifus artigi, varsayimlar, kararlar, degerler.
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1. Introduction

The historical background of the discourse about demography is the phase of the industrial revolution.
With industrialisation, more and more people found themselves surrounded by steam engines, railways,
firearms and factories. People’s hands were replaced by machines. Most people were no longer farmers in
the scattered villages but craftsmen in the factories of the densely populated cities. The toxic air from the
pipes of the factories promised people the freedom that seemed to be within reach in the sense of mechanical
solidarity among functional equals (Simmel, 1903; Durkheim, 1988). In the same process, the prestige of the
landowners was replaced by the influence of the entrepreneurs. Insights based on faith increasingly gave way
to scientific knowledge. Acting based on instrumental rationality increasingly meant a decline in the
influence of the church on the habits of everyday people. Demystification and secularisation are the
keywords here.

Colonisation, the expansion of European powers into parts of the world, also contributed to this
rationalisation. Not only were rare resources from different parts of the world brought to Europe, but also
people of blood and flesh and thus corresponding forms of narrative and interpretation, habits, lifestyles and
rationalities. Conversely, a certain rationality of action also went with the European people into the colonies,
into the foreign cultures (Brentjes, 1976; Appiah, 2005). During this period, such developments led to
population expansion and population density in the industrialised cities, which, combined with a lack of
knowledge about hygiene and poor sanitary facilities, led to famines such as the Great Famine in Ireland in
1845 and the Finish Famine of 1866-1868, to epidemic diseases and thus to higher mortality rates.

Population growth, particularly in European industrialised cities is also due to better medical care.
Ground breaking interventions in human, animal and plant biology generate not only economic prosperity
but also optimism, peace, technological development and cultural openness. Enlightenment und revolutions
can be seen as the flipside of these developments. Enlightenment thinkers, social scientists, entrepreneurs,
humanists, etc. set out in search of practical solutions and developed ideas on sanitation, poverty reduction,
the welfare state, old-age and health insurance. The religious idea of a just world on the other side should
now be read by the signs of success on this profane side of world (Weber, 1980, § V). Ideologies like
Protestantism, Marxism and Liberalism put forward different conceptions of social justice. Representatives
of all these movements believed in directed progress, in the possibility of incessant and incremental
improving of living conditions for all.

2. Not a Simple History of Population Growth

The revolutions to date have not arisen from misery, but from the contradictions that made the misery
unbearable. On the one hand, there is a high accumulation of prosperity and wealth in the upper classes, and
on the other hand, there is an accumulation of stinking air, poverty, strained social relationships and dense
social spaces in European cities. One of the actors of the time is the political economist Thomas Malthus
(1766-1834). Based on positivism, he tried to find the social laws that functioned similar to Newton’s law of
gravity. He put the question forward, which natural laws exactly is behind the high mortality rate, famines
and wars? What laws can explain the persistence of misery in the world? He observes that the population
grows geometrically (2,4,8,16,32,64), but the food supply only increases arithmetically (2,4,6,8,10,12). He
notes that the population tends to grow faster than the food supply (Malthus, 1798: 4). Higher food
production leads to higher population growth. Over time, population growth exceeds the increase in
agricultural production. These opposing laws result in an increasing deficit in food production. Malthus
concluded of that observations that the power of population is infinitely greater than the power of the earth to
produce enough food for all people. Malthus’ theory also predicts that even if food production increases over
time, the population will grow faster and thus exceed the resource production capacity, so that the resulting
growth in population will be slowed down by famine, disease and war. Technological development,
medicine, better agricultural techniques could push the population ceiling upwards and delay the time of
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crisis. At the end of the day, population growth will inevitably exceed technologically driven food
production and lead to collapse.

In contrast to the belief in incremental progress that existed at the time, Malthus developed the
argument that hunger could not be defeated by improving the living conditions of the poor in the estates.
According to Malthus, the urban poor, with their high birth rate, contribute to population expansion, the
utilisation of the earth’s resources and society, while the peasants are crucial for economic growth and the
productive use of the earth’s resources. Consequently, he proposes a “positive check”, with which an
increase in population in the “lowest orders of society” can be suppressed and prevented (1798: 23). In other
words, the state should not help the poor in the cities so that they have better living conditions, i.e. so that
they do not die of disease. Rather, the existing conditions should serve as a deterrent so that the poor in the
cities do not bring children into a terrible world and boys in the villages do not dare to immigrate to the cities
of misfortune. In positive terms, Malthus’ idea is that the population must live within its resource base. Not
only the resources of Mother Earth, but also the capacity of society to exploit resources effectively and
efficiently is ultimately limited.

This very idea of Malthus was then adopted by liberal environmentalists in the 20th century to
emphasise that the earth cannot cope with so many people and that resources will run out if population
growth is not brought under control. This list of deterrent literature includes the book Population Bomb
(1968) written by Paul Ehrlich and the book Limits to Growth (1972) published by the Club of Rome.
Together, the authors of this literature predicted a catastrophe for mankind, as rapid population growth would
outstrip the supply of resources. They proposed radical measures to limit overpopulation. Apparently, a
better distributed and better educated population found other possibilities that were hardly in the sights of the
authors of the doomsday predictions. This population not only has access to contraceptives, but can also use
better mechanisation, fertilisers and pesticides in food production. The result was that the growth in food
production exceeded the population growth rate thanks to fossil fuels, a cheap, readily available source of
energy. In any case, the whole package enabled the largest increase in food production the world has ever
seen (WHO_Web 1).

Malthus had not only argued according to mathematical models, but also emerged with his predictions
as a political actor who put his hope not in the working classes gattered in the cities, but in the peasants in the
villages and the feudal forces of the large landowners. These politically opposing forces can basically be
seen everywhere. In the founding of the USA, the opposing forces were depicted in Federalists and Anti-
Federalists. In Turkey, this opposition can be seen in the Democrat Party (DP) and Republican People's Party
(CHP). According to the ideological affinities, the respective scientists were supported or the scientific
investigations were emphasised. In both cases, the forces of the urban-industrial factory owners with wage
labourers faced the feudal lords with the peasants. The former want a strong centralised state with maximum
investment in infrastructure in the cities, while the latter want the weakest possible central state with minimal
intervention in the taxation system. The former want as many workers as possible in the cities without
investing in unemployment and old-age insurance, while the latter want as few farmers as possible in villages
with as many machines as possible in the fields.

The others Population Bomb and Limits to Growth had also a scientific and political agenda. They too
had a project of social engineering with corresponding proposals. But in retrospect the models developed,
and the predictions of doomsday are at least empirically wrong; the predicted mass famine did not occur.
Even today we do not know the exact reasons. We can only assume that demographic change is not a
directed, linear development, as is often assumed. Indeed, according to the technologies and institutional
setting of society available at the time, people affected find a way of dealing with it based on their best
knowledge and skills and in accordance with the principle of hope (Bloch, 1974). Of course, and ultimately,
a balance must be found between people and resources (Da Silva, José Graziano 2012, Swensson et al.,
2021). But where exactly this equilibrium lies is not the subject of mathematics, but of society. The question
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of such a balance can in no case be answered for all time and socially with an absolute, unchanging
exactness.

Given that there is now a debate about the balance between the number of people per square metre and
the resources of the earth and society, it is worth discussing first about expectations put forward in the
debate. One question is, how can we find this balance? On what benchmark should the question be
approached and analysed? These questions are discussed today under the term demographic transition. This
refers deep down to the shift in population development from a situation with high birth rates and high
mortality during the pre-industrial age to a new reality with low birth rates and low mortality in the post-
industrial age. For didactic reasons, however, this transition can be roughly divided into three phases.

The first phase with a pyramid shape is characterised by a high birth and death rate. In this phase,
many children are born, many of them die and there are few people who live to a very old age. The reasons
for this are the shortage of food and the poor health system. The (agricultural) economy does not produce
enough food for everyone. And medical care for people is not good. Many people die of diseases as a result
of poor hygiene and a lack of clean water. The result is a low and constant growth rate (=birth rate minus
death rate). The population structure has the so-called pyramid shape. Ghana is representative of this
(UN_Web_2). The second bell-shaped phase is characterised by a falling death and birth rate. In the second
bell-shaped phase, technological developments in the (agricultural) economy enable better care. The
discovery of penicillin and the improvement in the quality of medical and hygienic care also lead to a falling
mortality rate. Although postponed in time, the birth rate soon falls too. The demand for equal rights in
society means that women can actively pursue a career in the paid economy. At the same time,
contraceptives and birth control pills come onto the market, which in turn promote a rationalisation of family
planning. Turkey’s current population structure is ideal for this phase (UN_Web_3). While the birth rate was
2.38 in 2001, this rate fell to 2.10 between 2003 and 2014, dropping to a dramatic 1.51 in 2023
(TUIK_Web_10). The third phase with an urn shape is characterised by a low death and birth rate. In this
phase, technological developments no longer help to significantly reduce the mortality rate. At the same
time, the birth rate is low. Population grows very slowly. It is a society with the lowest growth rate
(WHO_Web_4). The population structure of England is representative of this phase (UN_Web 5).
According to TUIK's calculations, if growth proceeds in a low scenario, the population of Turkey will
decrease to 55 million in 2100 (TUIK_Web_10).

2.1. Current Population Structure and Challenges for Child and Youth Welfare

Of course, what the population structure looks like today is of interest by any public actors. Below are
the data from Germany, Austria and Switzerland from the years 1950, 2023 and a forecast for the year 2070.
The data is from https://www.un.org/. Assuming that we reach different conclusions depending on the data
and perspective, it is significantly emphasised that the data used here comes from state-financed resources.
These have the advantage that the methods and theories used here are widely recognised in science and
politics. These are data that couldn’t be overlooked by politicians. In this respect, the findings obtained here
correspond to “generally recognised needs” of society (Hradil, 1987: 153). Keeping this consideration in
mind, it can first of all be stated that there were major differences between these countries in 1950. But the
ageing process is very similar in all three societies. In all three countries, the proportion of people in
employment has fallen sharply. In all three countries, the proportion of people over 70 has risen sharply. The
proportion of people aged between 50 and 70 is greater than the proportion of new-borns.
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Table 1: Demographic change in Germany, Austria and Switzerland
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If, for the sake of simplicity, we focus on the evaluation of this data in Germany, the question arises as
to how this development is received from the perspective of child and youth welfare. This question can be
answered with the 16th Children and Youth Report (CYR) from the Federal Ministry for Family Affairs,
Senior Citizens, Women and Youth (BMFSFJ) (Web_6).

“The term ‘demographic transition’ is used to summarise various developments such as changes in the
number of births and deaths and the change in the relative population share of people who differ in terms
of age, origin, gender, education, occupation, place of residence and other characteristics. According to
the Rostock Centre for the Study of Demographic Change, it can be stated that the average age of the
population in Germany in 1910 was 23.6 years, in 2013 it was already 44.2 years, and the average age is
expected to be over 47 years in 2030. The population and, in particular, the number of people of working
age will fall significantly. This demographic development has far-reaching social and socio-economic
consequences and will affect almost all policy areas (labour market, economic policy, education policy,
family policy, intergenerational justice, care and healthcare policy, pensions, immigration). However, the
various developments that are relevant to the keyword ‘demographic transition’ are not uniform within
Germany but vary greatly at regional level (east-west, urban centres - rural areas) (see Berlin Institute for
Population and Development 2019). What challenges do children and young people face here? A
(regionally) shrinking and simultaneously ageing population has an impact on the maintenance of
infrastructure, educational facilities such as schools and access to jobs close to home. An ageing society
with a simultaneous decline in the working-age population has consequences for the financial viability of
state security systems as well as for the level of pension contributions and the retirement age. There is
also the question of the acceptance of further immigration to mitigate the effects of demographic change
in the autochthonous population. For a shrinking younger generation, there is also the problem of whether
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and in what way political decision-makers will recognise their interests in comparison to those of a
predominantly older population. The results of a study by the Bertelsmann Foundation illustrate the mood
in this regard: “Younger people are more likely than older people to fear that politicians will increasingly
cater to the wishes and needs of the older generation: 39 per cent of those under 30, compared with only
21 per cent of people aged 60 and over’ (...) (Allensbach Institute for Public Opinion Research 2017, p.
17).” (BMFSFJ, CYR: 92)

As is only right, this report first defines what it is about. Then it backs up what has been written with
the authority of a research centre by citing Rostock Centre for Demographic Research (Web_7). This is
followed by a forecast on the decline in the labour force, warning of what lies ahead. This warning takes on
added urgency when the areas affected by demographic change are listed. It seems that this development in
demography leaves no sphere of life intact. Another research centre (Berlin Institute for Population and
Development) is then used to substantiate its own credibility (Web_8). This is followed by the crucial
guestion of the challenges for children and young people. As before, the answer lists consequences for
almost all areas of life. Finally, reference is again made to a report from another research centre, namely
Institut fiir Demoskopie Allensbach (Web 9).

Basically, this is not a study by the Bertelsmann Foundation as claimed, but a report by the Allensbach
Institute for Public Opinion Research, which was financed by the Bertelsmann Foundation. What is more
significant in this long quote is the emphasis on the fact that everything in the population will change. Will
everything stay the same, as Tomasi di Lampedusa would surmise in Prince Il Gattopardo (The Leopard)? It
should be emphasised that the authors assume an “autochthonous population”. According to the Duden
dictionary, the word autochthonous has two meanings. 1. native (of peoples or tribes), indigenous and 2.
occurring (of animals, plants, rocks) at the place of discovery. The term autochthonous insofar refers to a
population that ensures its continued existence without communication with other peoples. The question is
whether such a society still exists on earth at all. Presumably not even the demenan tribe in the mountain of
Dersim is an autochthonous population, let alone a German population as a society based on e-migration.
Finally, this paragraph can be used to emphasise the risk of blurring particular and public interests. Not only
do the interests of the Bertelsmann Stiftung certainly differ from the interests of a university research centre
and the German government, but also its ideas on the constitution of the population.

2.2. Assumptions, Demands and Decisions

So far, the data and facts have been presented based on which the arguments and corresponding
proposals for today’s society have been developed. The crucial question is what we (should) do with these
facts not only for today’s society, but also for the society of the future. The question is posed as to “which
development strategies and measures are necessary today” to create better opportunities for young people to
grow up and participate successfully in a future society with fewer young people (KVJS: 2020, 9). Every
question assumes and provides the basis for one’s own point of view, one’s own argument. The direction of
the question reflects the social tendency of the person putting the question. In this last question, for example,
children and young people are seen as the future of society and the argument is developed from a benefit-
maximising logic that society should invest in child and youth work for rational reasons if for no other
reason. The motto is that if society wants to ensure their future survival, it must act today in line with this
goal. Children and young people are seen as a scarce commodity, and today’s society is required to take
economic and socio-political measures to care for them (Web_9, KVJS: 29). If the scenarios are realistic,
according to these reports, there will be a shortage of labour in the future society with a low birth rate, which
will jeopardise the maintenance of a prosperous economy of a well-structured society. The conclusion is then
drawn that investment in child and youth welfare is necessary, investment in child day-care, all-day schools,
community services, youth work and school social work.

Logically, more should be invested in children and young people today as a scarce commaodity, not
only to attract them to the existing structures, but also to bind them to these structures in the future (Web_9,
KVJS: 29). Based on the same logic, it is assumed that there will be a tension between people with different
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ideologies. Materialist, meritocratic, utilitarian ideas will be in competition with idealist world views.
Volunteers will find themself among or against professionals. It is also assumed that there will be a struggle
for the for the determination of will, welfare and rights of the children and young people. For this struggle
for appropriate cooperation between institutions to be realised, the work with children and young people
must become meaningful. For its part, meaningfulness, developing purpose rationality by current and future
generation is associated with a higher income, better recognition and a better work-life balance, also in child
and youth work (Web_9, KVJS: 44). These actors highlights the urgence that on view of expected dramatic
shifts in the demographic structure, the interests of children and young people should already be better
integrated into the decision-making process. This also requires investment and innovations for the
acquisition of competences that are to be used for the inclusion an participation of the addressees, for
example in community work. Places for the promotion of personal development and opportunities for self-
determined encounters are needed, so the further argument (Web_9, KVIS: 60).

These demands assume that the more developed a country is in terms of capitalist working conditions,
the lower the birth rate. In order to compensate for this, rational plans are needed with which this tendency
can be counteracted. And empirically, this thesis and conclusion from it seems to have some plausibility. We
can indeed assume that there is a logical, significant correlation, for example, between the birth rate and
mortality, between population growth and economic growth in the sense of a country’s level of technical and
technological development. The question is then whether it is negative or positive and what can be deduced
from it. If the birth rate is higher than the death rate, there is an increase in the population. This first of all a
fact. This fact can now be interpreted in different ways; if the work-family balance is guaranteed, people
will have children even if they live in finance capitalism and have an above-average level of education and
income, and that regardless of whether they are materialistically or idealistically orientated. If the economy
of such a society invests in the population, in the country’s infrastructure, so that people can work and look
to the future with hope, they would be encouraged to bring children into a world that is so beautiful. Thanks
to the experienced moments of happiness with children, people become more creative, develop innovative
technologies to tackle with challenges, difficulties and problems. Thanks to their high life satisfaction in their
well-structured society, not only would the number of people suffering from burnout fall rapidly, but also the
overall costs of the healthcare system. When people see that the benefits and/or the structures of the welfare
state are in action in difficult times, they would not only be motivated to work, but also to have children in
this humane world of people in solidarity.

On the other hand, it could be argued that the capitalist economy is profit-focussed. It is about the
exploitation of resources under the criteria of effectiveness and efficiency. The capitalist economy is not
about happiness, but about profit instrumental action, for which an effective and efficient way of working is
necessary, which is highest among hedonistically minded mans without the desire to have children. As
people begin to see the meaning of life in the family thanks to economic growth, they will start to work less,
lack motivation for (not good but necessary) work in society, with the result that the economy will shrink. In
such a society with high economic growth but with many unintegrated young and older people fixed costs
will increase. Investors would move abroad because they can find cheap labour and cheaper locations for
their production. Highly specialised skilled workers also migrate with them. If people are unemployed, they
do not have good prospects for the future and the lack of capital, work and good social realtions discouraging
them from having children. With these and similar arguments, it can be objectively established that
population growth has a close, logical connection to technology (contraception, medicine, healthcare
system), to forms of state, government, and to economic forms.

Secondly, it can also be objectively established that each fact can be assessed and underpinned with
corresponding arguments differently depending on the point of view. Not only every society, every state and
every company, but also every person has different abilities, goals, values and expectations. Consequently,
especially in pluralistic societies, there is no one-size-fits-all approach to life, and therefore no one true,
correct perspective for understanding and evaluating social phenomena. All knowledge is fallible, every
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point of view is initially a suggestion. Consequently, it is not about this or that argument, about this or that
knowledge, about this or that interest, but about how some common ground can be found, not despite but
precisely because of assumed dissent, which is a good basis for consensus for every idea and interest.

Thirdly, a decision based on the maximisation of utility places every facts in the logic of utility or no
utility, in profit or loss, in an either/or logic. This implicitly raises the question of whether the preservation of
today’s prosperity in the future society should be ensured by extending working lives or by increasing
immigration. From an either/or logic, the question is whether we want to refeudalise or democratise the
public sphere (Neckel, 2016). Do we want to communicate with or against each other in public? Should the
media alone, with its concentrated interests, determine what is important and how important, or should civil
society also have a say? Captured in this logic of polar juxtaposition a good question is whether there is a
third possibility, a third option. The crucial question pointing to the third option is what kind of institutional
structure is needed for an enlightened public.

On the way to answer that question, | like first to state that we must distinguish between facts,
arguments and decisions (Popper, 1992, vol. 1: 77; Popper, 1995). As already highlighted; each fact can be
received, understood and evaluated from different points of view. Depending on our point of view, we are
receptive to one kind argument and inclined to reject another type of idea. Each person makes their
judgements about whether something is plausible depending on own position in society. In this respect, this
position determines who has which conflicts of interest or differences of opinion with whom, or which co-
operations are entered into by whom based on which agreement. In the words of John Rawls, “If, for
example, someone knows that he is rich, he might find it reasonable to argue in favour of the principle that
certain taxes intended to serve welfare measures should be regarded as unjust; if he knows that he is poor, he
would most likely argue in favour of the opposite principle.” (Rawls, 1975: 36) In this respect, facts and
arguments do not stand in an empty space, but in an already pre-constituted social world of being.

The question now is what the facts are and what decisions can we make with them. The first fact is
that rural populations in Germany particularly are getting older and fewer. This leads to the conclusion that
in the future society, fewer people will have to finance more people. We could, with Alexis de Tocqueville,
warn of the danger of the tyranny of the majority of the old over the young. In fact, majority democracies are
about the ability to form coalitions (alliances) to ensure that one’s own interests are adequately recognised.
These facts could then be communicated as follows from the perspective of today’s young people: It hardly
causes a shake of the head when, for example, higher pensions are demanded for older people. But if a young
person must go into a care home, there is a debate as to whether the costs are justified. Increasing the number
of children in day-care centres is discussed, but not cutting pensions. The conclusion can then be drawn from
these arguments: Old-age poverty is financed by young people.

The actual question to be asked is whether and how we want to, can and should maintain the structures
of labour and old-age insurance. Instead of this question, the interests of young people are set in the
conclusion above against the interests of older people according to the either/or logic and democracy is
reduced to an instrument of majority decision at the expense of the minority. This kind of antagonistic
juxtaposition ignores the fact that the political system in German-speaking countries does not function
according to majority logic of a pure majoritarian democracy (Mill, 2013, & 7). Germany, for example, has a
constitutional protection jurisdiction that is in no other democracy as strongly developed. The federal states
(federalism), proportional representation with a correspondingly large number of parties, the Federal
Constitutional Court, the Bundestag and Bundesrat as well as an enlightened public with agile civil society
forces prevent the tyranny of the majority. There is no question of tyranny of the majority of the old. This is
just a slogan with no evidence in politics and society.

The second fact is that there is a connection between (bio)politics, the economy and population
structure. Already Malthus stated that the population must live within its resource base. Mother Earth’s
resources are limited. Technological development can delay the time of crisis. But technologies are solutions
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to problems of a certain phase. Today’s technologies, social structures, norms and goals cannot be used to
determine solutions for the problems of future generations and their society(ies). However, as this fact does
not provide an answer to the question of what should we do, the path to a solution is also politicised, not just
by talking without any practical solutions, but also by developing tangible policies, communicating them and
preparing the population for the next steps in line with the respective ideas and interests. By thematising, for
example, contraceptives, pills, medical interventions or the term high costs of the healthcare system, certain
interest groups earn more the more they as loudly as possible communicate these topics and keywords. In
other words, all politically important forces have an interest in population data to pursue their own bio-
politics, in the words of Micheal Foucault (Foucault, 2003). Reasons are presented and, if necessary,
invented as to why things (cannot) be different, as the suggest. By mixing questions of economics with
guestions of political science and putting in side some demands in line of facts, a space of ambiguity is
created that generates uncertainty. And uncertainties, ambiguities and improbabilities have always
strengthened the players who are already strong, powerful and politically and economically effective.

Thirdly, it is also part of the facts that a distribution and/or co-operation between social forces
(generations) take place in the discourses by selecting the terms. Depending on the point of view, the pension
system, for example, can be re-financed, re-formed, sustained or affirmed. These are different conceptions.
By the same token, we could refer to a lack of innovation or a lack of skilled labour, which, in view of the
low birth rate, is reflected as a fundamental uncertainty in life and fear of the future. According to this
discourse, companies are not finding the people they are looking for (Guenduez, et al, 2023). Paradoxically,
this shortage of skilled labour is taking place at the same time as the number of people in work is growing.
This paradox is then resolved by the fact that women who used to raise children at home are now also
participating in the labour market. This rationalisation is correct. What is also right but nevertheless being
pushed into the background is the fact that there are now a large number of mini-jobs and part-time jobs from
which a fulfilling life is not possible. In other words, it’s not just about the shortage of skilled labour, but
also about working conditions as well as about the work-family balance. If the birth rate is falling, this is also
due to the fact that people do not want to have children in a society that prefers to invest in cheap labour and
locations instead of building up welfare state benefits and thus better prospects for the future, even during
unemployment, invalidity, illness and retirement. An economy based solely on the logic of homo
oeconomicus requires the corresponding working methods, skills and morals, which are hardly compatible
with having a family. The decision to be made is therefore whether an economic system can be created in
which work is meaningful, which enables people to make new contacts, gain new perspectives, acquire new
skills for life, new opportunities for participation in democracy and thus a child-friendly society.

2.3. Clarification of Mandate and Questions

If we commit ourselves to one of extreme positions, prognoses, interpretative approaches, theories,
etc., there are several disadvantages for the profession and discipline of social work. These can be clearly
illustrated by the concepts of clarifying the mandate and posing questions. Even while in study, e.g. in
examinations, but above all in professional life, clarification of the mandate is one of the most important
steps for responsibility in social work. Clarifying the mandate also embeds the actions of the professions in a
meaningfully constructed social space. Clarifying the mandate makes it clear why something is done or not
done. What in professional life is called clarification of the mandate can be found in science in the
formulation of questions. There are normative and empirical questions referring to the methodological
distinction between empirical social research and normative evaluation. Empirical social research is
concerned with data collection and its correlations and regressions. On the other hand, normative evaluations
are about legitimisation and its demand in social life. In the first case, it is about facts, assumptions and
assertions that can be falsified. And in the second case, it is about the principles and their legitimisation by
giving some terms, which by definition have no empirical content (Diekmann, 2008: 163, 688-704). No
empirically verifiable, but at best logically true statements can be derived from them. Social work has
elements of the profession, the social discipline and philosophy- this is particularly evident in the approach
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of social work as a human rights profession, as a profession of justice, human dignity, etc. What
distinguishes social work from other social science approaches is the fact that social work sees itself as both
a profession and a discipline.

These distinctions and clarifications are of great significant consequences because, depending on the
perspective, different questions must be asked, and different standards of judgement applied to the results,
conclusions and recommendations presented. In the case of the profession, the question is what to do in view
of the facts, whereas in the case of social work as social science discipline, the question is how to explain the
correlation. The decisive difference between the perspective of the profession and the discipline lies in the
fact that in the scientific logic of argumentation, the facts are analysed, described and explained without any
immediate pressure to act, to be effective and efficient in a certain society. In contrast, the profession take a
certain tendencies from its own ethic. Consequently it produces prescriptive sentences in the sense of thou
shalt not kill or that every case should be treated according so social work ethic and not strictly
formalistically rational rule in the sense of “’regardless of the person’.” (Weber, 1985b: 477) No, in social
work as profession is all about the person in regard. In the profession, the question what should | do
generates a practically feasible proposal for certain type of individuals and in a certain type of society. In all
these cases, the question determines the direction of the discussion, the direction in which things proceed.

Regarding socio-pedagogical challenges in the face of demographic transition, two types of questions
can be generated from what has been written. The first question is, what are the socio-pedagogical challenges
of child and youth work in the face of demographic transition, facing us? The second question is, what socio-
pedagogical challenges of child and youth work will we encounter as a society in the face of demographic
change? Both questions contain not only the corresponding assumptions and goals, but also risks. The first
guestion harbours the risk of listing challenges. Instead of understanding and/or generating suitable solutions,
we would end up with a list of unrelated challenges. This would put social work in a vulnerable position vis-
a-vis politics and business, for example, as they can justify their own failures with the list they have received
from social work. They could always claim that the list did and does not include such and such a thing. And
because of the lack of that list, they would argue, they could not foresee this and that problem.

The second question harbours the risk of inviting to blind activism. As we in social work not only
analyse existing challenges, but also motivate recipients to act, there will be professionals in social work who
would dutifully anticipate possible accusations by motivating people to take actions that cannot be derived
from the ethics of the social work profession. That would lead so statement like; society is shrinking
dramatically. To prevent this decaying decline, every welfare recipient should bring three children into the
world. This would not only result in the instrumentalization of the profession, but would also lead to de-
professionalisation, for example by smuggling economic and/or political logic into the professional logic, i.e.
corrupting it. Instead of social workers influencing politics, politics interferes in social work. This would
make social work susceptible and vulnerable.

From the logic of social work as a discipline, neither of these are theoretically relevant questions. They
are not about whether there is a connection at all, in general, between what is done in social work and what
happens or will happen. Rather, they are comparative questions of a different type and are about what we
must do in the time between now and the phase in which these predictions are a part of social reality. In this
respect, these are practical questions in the sense of the profession. And this kind of questions of the
profession are logically approached and answered from the logic of the profession itself. It is a decision.
From a normative point of view, these are particular ideas and interests that are specific to the profession and
lack the ability to be generalised.

Both questions put above refer to a hypothetical state in the future. From an actively observant
perspective, the problem with the logic of these questions is that it is unclear in which state exactly the
question of socio-educational challenges is being asked. What exactly is meant by socio-pedagogical
challenges, and what exactly are they? Even if we knew exactly which state and which challenges are meant,
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we would still have the problem of answering the question(s) satisfactorily for everyone, because it remains
unclear from which values and goals the future state and challenges could or should have been analysed and
assessed.

If the analysis above is correct, then we would be looking for possible solutions with these questions
based on an alien framework of thought, which would lead us to false expectations, orientations, suggestions,
findings and conclusions. The question is, therefore, what kind of question is necessary that does not lead us
neither to enumeration, nor to activism but also not to logic that is foreign to the subject itself. One possible
answer lies in the fact that social work is called upon not only to provide academic services in teaching,
further education and research, but also to develop practical, applicable projects in the sense of service to
society. In this sense, the question of appropriate action in a hypothetical state in the future can be
approached from a mixture of social work as a profession and discipline by asking what social work would
and must do, regardless of the assumption about the hypothetical state in the future. What should social work
do in general? Or what does social work do in general? Keeping this question of reflection in mind, the
guestion can be concretised as follows: What types of socio-educational challenges of child and youth work
are facing us in social work and in society in the face of demographic transition, presupposing awaiting us?

In this question, the focus is not on problematisation and not at all on problematisation from one’s own
perspective alone, but on a search for cooperation, compromise and consensus, which is a goal of child and
youth work as well as of society, politics, the law, etc. This question cannot be answered with one or the
other argument in favour of or against one or the other position. This question forces the development of
types of answers in the sense of Max Weber’s ideal types (Weber, 1980: 10; Weber, 1985a: 191-214).
Equally crucial is the fact that that question above cannot be answered in the absence of (one’s own) values
and goals. It forces to reflection on values and goals. Especially since social work is not presented here in an
autochthonous society that exists on a remote island without any contact to the outside world, the attempt to
generate an answer will lead the actors to possible co-operations, partners in action, who are also faced with
these challenges and looking for solutions. This perspective would in turn increase the legitimisation of the
profession of social work in the wider general public.

3. Conclusions

The term demographic change refers to the transition from a growth rate that was considered natural to
a phase of purposeful rational pre-planning according to certain values and goals. In the first phase, there is
high population growth in European industrial cities, which was attributed to technological innovations
during industrialisation and the associated colonisation as well as better medical care based on the
Enlightenment. Historically, it was about the transition from agriculture to industrialisation, in which steam
engines, railways, firearms and factories, rather than farm animals, began to take centre stage in society.
Farmers are transformed into urban workers. Soon, migrants from other countries and cultures are also
entering these cities. These actors of internal and international emigration bring values and cognitive
schemata into these cities that question the existing social order by their very presence. This questioning,
combined with the fact that there was a concentration in the cities with poor sanitary facilities and working
conditions, led some authors to predict a population explosion and thus also the end of mother earth’s
resources. However, the predicted catastrophe was prevented by the introduction of new technologies for
food production on the one hand and the better, more rational distribution of resources on the other.

This discourse is being reignited today by a new one. This time it is not about the population
explosion, but about the end of the population. If the birth rate remains at this historic low, according to the
current thesis, then there will be a tyranny of the elderly over the young, with catastrophic consequences for
society as a whole. In this thesis, the world is either facing extinction if nothing is done, or a singularity in
which humans are freed from all long-wave labour. Based on this narrative, two questions are central; the
first is whether the thesis that the more developed a country is in terms of capitalist labour conditions, the
lower the birth rate, is true. The second question is what can be deduced from this? Every answer is based on
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certain assumptions, values, goals, decisions and facts, which in turn can be interpreted differently depending
on the objectives and values.

No ought to follow from being. Facts are simply facts. Just as a chair is a chair, a stone is simply a
stone, so the fact that there are more 85-year-olds than 20-year-olds is also simply a fact. Facts in and of
themselves tell us nothing. We cannot draw true conclusions from facts. They can be good and/or bad, but
not wrong or right conclusions. We see trends in them, according to our values and goals, which can’t be not
right or wrong, but only good and/or bad depending on standpoint. We can only draw right or wrong
conclusions from them if AND this is a big IF we have some values and goals established already. The
guestion is therefore, according to which value, which goal should we interpret these facts? We can also
rephrase this question as follows; from which point of view should we interpret these facts? For example, we
could interpret these facts from the point of view of child and youth work. Then, based on child and youth
work, we could demand the right of our clients to welfare state benefits, investments in day-care centres, day
schools, youth community work and so on. We could demand investment in childcare and youth work,
investment in staff in the child and youth sector, investment in improving the living conditions of foreign
young people. In a second step, we could, for example, decide in favour of more investment in civic
education, in the conditions for growing up in society and politics in the sense of personal development and
personal fulfilment. But also in these case, two aspects should be emphasised here.

Firstly, it is part of the logic of every demand and decision that all these demands and decisions are
made in one way or another. We may justify all these decisions in terms of optimising distribution, John
Rawls’ principle of optimality (Rawls, 1975: 86). But optimising distribution is also a decision that can be
made in one way or another. Every additional investment in one area means a reduction in investment in
another area. We can take from out of the older generation to invest in the younger generation. But here, too,
the question arises as to where exactly, in the day-care centres, in the youth associations or in school social
work should we invest.

Secondly, the standpoint of child and youth work is not the standpoint of all those possibly affected, as
Habermas would say it (1991: 124). This remark is central because it refers us to our professional standpoint
and thus makes us realise that this is a particular standpoint that is fraught with conflict. Because my point of
view, my values and my goals differ from the point of view of those who do not share my values and goals.
This view of the profession is not only in tension with the view of those who may be affected, but also with
the view of social work as a profession for empowerment (Solomon, 1976: 19), as a profession of human
rights (Staub-Bernasconi, 1998), as a profession of needs (Obrecht, 1999), as a profession for the
preservation of the living environment (Grundwald and Thiersch, 2004: 175-196) and as a profession of the
welfare state (Stichweh, 2013: 6). Social work not only wants to consider the interests of its clients, but also
those of its employers. To withstand these structural tensions without becoming powerless and powerless to
act, social work must focus its decisions on the more general interests, goals, ideas, values and norms. Norms
that are in the category of human rights, justice, democracy, participation, etc. From this perspective, one
guestion is: will more investment in day-care centres, open youth work, education, in socio-educational
areas, also contribute to the society, culture and personality?

Regardless of the direction in which the decision is made, in every case one important area is the
deliberation and participation not only of children and young people in general, but also of young women
with a migration biography. Deliberation corresponds to the idea or demand for the involvement of the
individuals and organisations of children and young people (CYR: 12, 83, 363, 505, 570). Deliberation
means the rational search for socially relevant issues through a public use of reason. The question is how
discourses can be initiated in which the conditions for the participation of women with a migration
background are addressed. It has to be highlights that the demand for deliberation and participation of young
women with a migration biography is not about optimising their participation in socially important goods,
but rather about weakening their exclusion from the economy, politics and society. They are disadvantaged
in terms of gender, structure and culture. And this disadvantage has a negative impact on our values and
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goals, both as a society and as a profession and discipline. A democratic society with a universalist
conception of citizenship and human rights cannot afford to exclude its next generation. A profession of
justice cannot stop demanding the deliberation and participation of structurally disadvantaged members of
society as long as this fact exists.
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RESEARCH ARTICLE

BiST Tekstil Giyim Esyasi ve Deri Sektorii Isletmelerinin

Finansal Etkinliklerinin VZA ile Incelenmesi

Emre Yakut!

Oz

Calismada BIST tekstil, giyim egyasi ve deri sektorii isletmelerinin 2020-2023 yillar
finansal etkinliklerinin degerlendirilmesi amacglanmigtir. Bu dogrultuda calismada veri
zarflama analizi (VZA) CCR modeli kullanilmistir. Analiz uygulamasinda sektore ait
igsletmelerin finansal tablolarindan yararlanilmistir. Cesitli finansal tablo hesap kalemlerinin
oranlanmasi sonucu elde edilen finansal oranlar, 6 girdi ve 3 ¢ikti orani olarak ¢aligma
analizinde kullanilmigtir. Tekstil, giyim esyas1 ve deri sektdrii “niin tilkemiz ekonomisi igin
onemli goriilmesi sebebiyle sektdr, calisma konusu olarak belirlenmistir. Calisma
uygulamasinda kullanilan VZA yonteminin yiiksek tahmin bagarisi gostermesi ve
aragtirmacilar tarafindan olduk¢a sik basvurulmasi nedeniyle c¢alisma analizinde
kullanilmasi tercih edilmistir. Caligma sonucunda VZA CCR modeline gore, 2020 yilinda;
ARTMS, ARSAN, BLCYT, BRKO, DERIM, DIRIT, ENSRI, SKTAS ve SNPAM
isletmelerinin, 2021 yilinda; ATEKS, ARSAN, ARTMS, BLCYT, BOSSA, BRKO,
BRMEN, DERIM, DIRIT, ENSRI, LUKSK, RODRG, SKTAS ve SNPAM isletmelerinin,
2022 yilinda; ARTMS, BRKO, BRMEN, DIRIT, ENSRI, RODRG ve SKTAS
isletmelerinin ve 2023 yilinda; ARSAN, ARTMS, BLCYT, BOSSA, ENSRI, LUKSK,
MEGAP ve SKTAS isletmelerinin tam etkin durumda oldugu belirlenmistir.

Anahtar Kelimeler: Finansal Etkinlik, Tekstil Giyim Egyas1 ve Deri Sektorii, VZA

Analysis of Financial Efficiency of BIST Textile, Apparel and
Leather Sector Enterprises with VZA

Abstract

The study aims to evaluate the financial efficiency of BIST textile, apparel and leather
sector enterprises for the years 2020-2023. In this direction, data envelopment analysis
(DEA) CCR model was used in the study. In the analysis application, the financial
statements of the enterprises belonging to the sector were used. Financial ratios obtained by
proportioning various financial statement account items were used in the study analysis as 6
input and 3 output ratios. Since the textile, clothing and leather sector is considered
important for our country's economy, the sector has been determined as the subject of the
study. Since the DEA method used in the study application shows high estimation success
and is frequently used by researchers, it was preferred to be used in the study analysis. As a
result of the study, according to the DEA CCR model, in 2020; ARTMS, ARSAN,
BLCYT, BRKO, DERIM, DIRIT, ENSRI, SKTAS and SNPAM enterprises, in 2021;
ATEKS, ARSAN, ARTMS, BLCYT, BOSSA, BRKO, BRMEN, DERIM, DIRIT, ENSRI,
LUKSK, RODRG, SKTAS and SNPAM enterprises, in 2022; ARTMS, BRKO, BRMEN,
DIRIT, ENSRI, RODRG and SKTAS enterprises in 2022 and ARSAN, ARTMS, BLCYT,
BOSSA, ENSRI, LUKSK, MEGAP and SKTAS enterprises in 2023.

Keywords: Financial Efficiency, Textile Clothing and Leather Sector, DEA
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1. Giris

Ulkemizde finansal piyasalarda ve isletmelerde etkinlik kavrami, 1980’li yillardan sonra én plana
¢ikmustir. Daha onceleri isletmelerde, etkinlikten ziyade karlihga daha ¢ok onem verilmistir. Ozellikle
rekabet edebilme giiciiniin karlilikla dogrudan iliskisi oldugu diistiniilmiistiir. 1980 ve sonrasinda
Tiirkiye’nin ekonomide disa acik bir politika izlemesi sonucunda iilkemiz, kiiresellesme egilimini artirarak,
kiiresel ekonomik sistem igerisinde yerini almistir. Bu dogrultuda tilkemiz piyasalarinda etkinlik kavraminin
Oonemi anlasilmis olup, isletmeler agisindan etkinlik 6l¢timii ve etkinlik durumu gereken degeri gormeye
baglamistir (Aras, 2006: 235).

Isletmelerin biiyiime ve gelisme konularinda en iist seviyelere ulasma diisiincesi, isletmelerin temel
amaclar1 arasinda bulunmaktadir. Bahsi gecen amacin gergeklestirilebilme arzusu, siirekli gelisen ve degisen
teknoloji ile bir araya geldiginde, isletme yapilarinda ve yonetim sistemlerinde belirgin degisiklikler
yasanmasini zorunlu kilmistir. Ekonomik sistemlerde ve finansal piyasalarda ortaya ¢ikan degisimlere uyum
saglanabilmesi, olduk¢a zorlu bir rekabet ortaminda isletmelerin varliklarini siirdiirebilme miicadelesi,
stirdiriilebilir biiylime ve gelisme olgusu isletmelerin kendilerini siirekli olarak kontrol ederek, gelecege
doniik alinacak olan kararlarda en dogru kararlarin verilmesi gerekliligini ortaya g¢ikarmistir. Buradan
hareketle isletmeler i¢in etkinlik 6l¢limii, olduk¢a 6nemli bir konu haline gelmistir (Yasar ve Yavuz, 2017:
194).

Diinya ekonomilerinde ve tilkemizde tekstil sektorii oldukca 6nemli bir konumdadir. Sektoriin
ozellikle istihdama olan katkis1 ve iilkemiz 6zelinde ihracat icerisindeki pay1 dikkate alindiginda sektor,
Tiirkiye ekonomisi i¢in olduk¢a 6nemli bir durumdadir. Diinya piyasalarinda tekstil sektoriinde faaliyet
gosteren isletmelerle rekabet edilebilmesi, hammadde ve enerji fiyatlarindaki artis ve doviz kurlarindaki
oynaklik, sektorde faaliyet gosteren igletmeleri oldukc¢a zorlu bir duruma sokmaktadir. Bahsedilen siireg
icerisinde iilkemiz tekstil sektoriinde faaliyet goOsteren isletmelerin, devamli olarak etkinlik Sl¢limleri
yapmalar1 ve isletme etkinliklerini maksimum seviyeye ¢ikarmalari zorunlu bir durum olmustur (Kogyigit,
2023: 1419).

Etkinlik kavrami, ulasilmak istenen c¢ikti seviyesine en az girdi miktar1 kullanilarak ulagilmasi
bigiminde agiklanabilmektedir. Baska bir deyisle etkinlik, belirli miktarda girdi kullanilarak, en fazla ¢iktiya
ulasilmast olarak da ifade edilebilmektedir. Buradan hareketle girdi diizeyi azaltilarak, ayni ¢ikt1 seviyesine
ulagilmak istendiginde buna girdi odakli etkinlik denilmektedir. Farkli bir yonden, girdi miktar1 aym
tutularak, ¢ikt1 seviyesinin artirilmasi durumunda ise yapilan islem, ¢ikt1 odakli etkinlik adini1 almaktadir.
Literatiir incelendiginde etkinlik ile aym1 anlamda kullanilan verimlilik kavramina rastlanildigi
goriilmektedir. Verimlilik kavrami incelendiginde, girdi ve ¢ikti arasindaki iligkinin ortaya konulmasi
anlamina geldigi belirtilmektedir. Goriildiigl iizere etkinligin, verimlilikten daha genis bir kullanim alani
oldugu anlagilmaktadir. Etkinlik kavramiyla ilgili tanimlamalar incelendiginde farkli bir bakis acisiyla
etkinlik, isletmelerin mevcut teknolojik sistem igerisinde otaya koyacagi en st verimlilik seviyesi olarak da
tarif edilebilmektedir. Buradan hareketle etkinligin, en yliksek verimlilik seviyesinde gerceklesecegi
anlasiimaktadir (Oncel ve Simsek, 2011: 89).

Etkin 6l¢limii birgok yontem kullanilarak hesaplanabilmektedir. Literatiirde sik¢a kullanilan ve 6l¢iim
basarist yiiksek olan yontemlerden birisi de VZA yoOntemidir. Parametrik olmayan yontemler arasinda
bulunan VZA yo6ntemi, etkinlik analizlerinde ortaya ¢ikan zorluklar1 ortadan kaldirabilen, basarili bir analiz
metodudur. Bahsi gecen yontemin en gili¢lii yoni, karar alma birimlerinin tamamindaki etkinsizlik
miktarlarini ve bunlarin kaynaklarini meydana ¢ikarabilmesidir. Bu dogrultuda VZA yontemi, karar birimleri
icin belirlenmis olan etkinsiz karar birimlerinin girdilerinde hangi oranda azaltma yapilacag: ve ¢iktilarinda
ne kadarlik bir artig yapilmasi gerektigi konusunda yol gosterici olmaktadir. Yontemin bir diger basarili
ozelligi, ¢ok sayida girdi ile ¢ok sayida ¢iktinin elde edildigi birimlerde, bir {tiretim fonksiyonun
olusturulmasina ihtiyag duymadan, etkinlik skorlarini hesaplayabilmesidir. Bunun haricinde girdiler ile
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¢iktilar, 6l¢iim birimlerinden farkli bir yapida olabilmektedir. Bu dogrultuda analiz yontemi sayesinde, farkli
birimlerin ayn1 anda 6lgiilebilme imkan1 bulunmaktadir (Rouyendegh ve Erkan, 2010: 71).

Bahsedilenler dogrultusunda ¢alismanin amact BIST tekstil, giyim esyast ve deri sektoriinde bulunan
isletmelerin finansal etkinlik durumlarinin belirlenmesidir. Bu amag iizerine sektdrde faaliyet gdsteren 26
isletmenin, 2020-2023 yillara ait etkinlikleri VZA CCR modeliyle
degerlendirilmistir. Belirtilen yontem ve modele gore gerekli analizler yapilarak, ulasilan sonuglar
yorumlarla desteklenmistir.

finansal hesaplanarak,

Calisma dort boliimden olusmaktadir. Ik béliimde, giris kismina yer verilmistir. Ikinci boliimde,
literatiir taramas1 bulunmaktadir. Ugiincii boliimde, calismanin amaci ve kapsamina deginilmis, yonteme
iligkin gerekli tanitimlar yapilmis, analiz uygulamasi ve bulgulara ilgili gerekli yorumlamalar yapilmustir.
Dérdiincii boliimde ise sonuglar ve oneriler kismina yer verilmistir.

2. Literatiir

Bu kisimda BIST tekstil, giyim esyasi ve deri sektoriinde ve diger sektorlerde faaliyet gdsteren
isletmelerin VZA yontemi kullanilarak finansal etkinlikleri {izerine gercgeklestirilen calismalara yer
verilmistir.

Tablo 1. Finansal Etkinlik Uzerine Literatiir Taramasi

Analiz Sektorii ve

Yazar/Yazarlar .. . Yontem Sonug¢
Donemi

Cetin, (2006) Tekstil Sektorii/2004 VZA Isletmelerin etkinlik

durumlar1 belirlenmistir.
. . Teknoloji Sirketleri/2007- Etkin olan ve olmayan

Tektiifekei, (2010) 2009 VZA isletmeler belirlenmistir.

Etkinlik durumlari
Tiirk Bankacilik belirlenerek, etkin olmayan

Budak, (2011) Sektorii/2008-2010 VZA CCR isletmeler i¢in Onerilerde

bulunulmustur.
. . - Yillara gore etkinlik

Kahveci, (2012) Tekstil Sektorii/2006-2008 VZA CCR .
sonuglar1 belirtilmistir.
Isletmelerin CCR ve BCC

Yavuz ve Isci, (2013) Gida Sektorii/2009-2011 VZA CCR-BCC modellerine gore etkinlik
sonuglari gosterilmistir.

: Belirtilen yontemlere gore
. Gida ve I¢ecek VZA CCR ve o . .

Dizkarier, (2014) Endeksi/2010-2012 Malmquistik Endeksi ~ Ctkinlik degerleri

hesaplanmuistir.

Aytekin ve Kahraman,
(2015)

Gayrimenkul Yatirim
Ortakliklar1 Endeksi/2008-
2012

VZA Girdi Odakli
SubSBM Modeli

Isletmelerin etkinlik skorlari
hesaplanarak sunulmustur.

Modellere gore isletmelerin

Celik, (2016) Turizm Sekt5rii/2015 VZA CRS ve VRS etkinlik seviyeleri
Modelleri . o
belirlenmistir.
Dogan ve Ersoy, (2017)  Tekstil Sektori/2000-2015 VZA CCR Yillar itibariyle etkinlik
sonuglari gosterilmistir.
Yabanc1 sermayeli
e bankalarin en yiiksek
Ersoy, (2018) Bankacilik Sektorii/2016 VZA CCR o .
etkinlik ortalamasina sahip
oldugu belirtilmistir.
5 isletmenin tam etkin
Ozdemir ve Goktas, (2019)  Petrol Isletmeleri/2017 VZA oldugu, 3 isletmenin ise tam

etkin olmadig1 agiklanmustir.

Killi ve Uludag, (2020)

Tekstil Sektorti/2017-2019

VZA CCR-BCC-Olgek
Etkinligi

Etkinlik durumlarinin yillara
gore farklilik gosterdigi
ifade edilmistir.

Konak ve Civelek, (2021)

Teknoloji Endeksi
Isletmeleri/2014-2018

VZA CCR ve TOPSIS

Yontemlere gore etkinlik
sonuglarinin degisiklik
gosterdigi aciklanmustir.




2021 yili etkinliginin, 2020

Inan, (2022) Tekstil Sektorii/2020-2021  VZA CCR-BCC yilina gore daha yiiksek
oldugu belirtilmistir.
e . e VZA CCR-BCC ve Etkin olan ve etkin olmayan
Kogyigit, (2023) Tekstil Sekiori/2017-2021 Olgek Etkinligi isletmeler gosterilmistir.
3. Yontem

Yontem kisminda calismanin amaci ve kapsami, aragtirma verilerinin elde edilmesi, karar verme
birimlerinin olusturulmasi, arastirmanin yontemi ile analiz, bulgulara ve yorumlara deginilmistir.

3.1. Arastirmanin Amaci ve Kapsami

Arastirmanin amaci, Borsa Istanbul’da faaliyette bulunan tekstil, giyim esyasi ve deri sektdrii
isletmelerinin finansal etkinliklerinin belirlenmesidir. Bu dogrultuda ¢alismada, BIST tekstil, giyim esyas1 ve
deri sektoriinde faaliyet gosteren 26 isletmenin finansal etkinlikleri, 2020-2023 yillar1 arasi finansal tablo
verilerinden yararlanilarak, 6 girdi ve 3 ¢ikti orami ile girdi yonelimli, VZA CCR modeli kullanilarak
hesaplanmistir. Calismada BIST tekstil, giyim esyasi ve deri sektdriinde faaliyet gosteren isletmelerden
gecici olarak isleme kapali olan ROYAL isletmesi harig, diger isletmelerin tamaminin etkinlik Slgtimleri
yapilmistir. Calismada degerlendirilen isletmelerin isimleri ve borsa kodlar1 Tablo 2’de gosterilmistir.

Tablo 2. BIST Tekstil, Giyim Esyasi ve Deri Sektorii isletmelerinin Borsa Kodlar1 ve Unvanlar

Borsa Kodu Sirketler

ATEKS AKIN TEKSTIL A.S.

ARSAN ARSAN TEKSTIL TICARET VE SANAYT A.S.

ARTMS ARTEMIS HALI A.S.

BLCYT BILICI YATIRIM SANAYI VE TICARET A.S.

BRKO BIRKO BIRLESIK KOYUNLULULAR MENSUCAT TICARET VE SANAYI A.S.
BRMEN BIRLIK MENSUCAT TICARET VE SANAYI ISLETMESI A.S.
BOSSA BOSSA TICARET VE SANAYI ISLETMELERI T.A.S.

DAGI DAGI GIYIM SANAYI VE TICARET A.S.

DERIM DERIMOD KONFEKSIYON AYAKKABI DERI SANAYT VE TICARET A.S.
DESA DESA DERI SANAYT VE TICARET A.S.

DIRIT DIRITEKS DIRILIS TEKSTIL SANAYI VE TICARET A.S.
ENSRI ENSARI DERI GIDA SANAYI VE TICARET A.S.

HATEK HATEKS HATAY TEKSTIL ISLETMELERI AS.

ISSEN ISBIR SENTETIK DOKUMA SANAYT A.S.

KRTEK KARSU TEKSTIL SANAYIi VE TICARET A.S.

KORDS KORDSA TEKNIK TEKSTIL A.S.

LUKSK LUKS KADIFE TICARET VE SANAYII A.S.

MEGAP MEGA POLIETILEN KOPUK SANAYI VE TICARET A.S.
MNDRS MENDERES TEKSTIL SANAYI VE TICARET A.S.

RODRG RODRIGO TEKSTIL SANAYI VE TICARET A.S.

RUBNS RUBENIS TEKSTIL SANAYI TICARET A.S.

SKTAS SOKTAS TEKSTIL SANAYI VE TICARET A.S.

SNPAM SONMEZ PAMUKLU SANAYIi A.S.

SUNTK SUN TEKSTIL SANAYI VE TICARET A.S.

YATAS YATAS YATAK VE YORGAN SANAYI TICARET A.S.
YUNSA YUNSA YUNLU SANAYT VE TICARET A.S.

Kaynak: Kamu Aydinlatma Platformu-KAP, (2024), Erisim adresi: https://www.kap.org.tr/tr/Endeksler
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3.2. Arastirma Verilerinin Elde Edilmesi

Arastirmada kullanilan veriler BIST tekstil, giyim esyas1 ve deri sektoriinde faaliyet gdsteren 26
isletmeden elde edilmistir. Caligmada, segili isletmelerin 2020-2023 donemi finansal tablolari iizerinden
hesaplanan finansal oranlar kullanilmistir. Calisma analizinde kullanilan finansal oranlara tekstil, giyim
esyast ve deri sektoriinde, VZA yontemi ile gerceklestirilen finansal etkinlik ¢aligmalar dikkate alinarak
ulasilmustir.

3.3. VZA i¢in Karar Verme Birimlerinin Meydana Getirilmesi

VZA yontemi uygulama asamalarindan ilki, aragtirmanin amact dogrultusunda karar verme
birimlerinin (KVB) olusturulmasidir. VZA yontemi araciligtyla gerceklestirilen calismalarda, dogru etkinlik
sonuglarina ulasabilmenin 6n kosulu, uygun KVB’lerin belirlenmesidir. KVB’ler belirlenirken iizerinde
durulmas: gereken en dnemli husus, se¢im iglemi gerceklestirilen yapilarin, birbirleriyle benzer girdilerden
ve ¢iktilardan olugmasi gerekliligidir. Ayrica bahsedilen bu girdi ve ¢iktilarin, homojenlik 6zelligi tasimasi
gerekmektedir (Ozden, 2008: 175; Ag, 2019: 2662). Bunlara ilaveten segimi yapilan KVB’lerin, sektorde
bulunan KVB’lerin tamaminin etkinlik 6zelliklerini tagimasi durumudur (Baysal ve Toklu, 2001:205).

VZA c¢alismalarinda KVB sayisinin belirlenmesinde dikkat edilmesi gereken durum ise girdiler ile
ciktilarin sayisidir. Bahsedilen sayi iligkisinin belirlenmesinde literatiirde iizerinde durulan iki goris
bulunmaktadir. Bu goriisler; (Uzgoren ve Sahin, 2013: 97).

e x girdi say1si ve y ¢ikt1 sayisi oldugunda, KVB > x +y + 1 olmasi,
e x girdi say1si ve y ¢ikti sayisi oldugunda, KVB > 2(x + y) olmasi durumlaridir

Gergeklestirilen bu c¢alismada belirlenen KVB sayisi, bahsedilen iki goriisii de uygunluk
gostermektedir.

3.4. VZA’da Kullanilacak Olan Degiskenlerin Belirlenmesi

Calisma uygulamasinda kullanilacak olan girdi ve ¢ikt1 degiskenleri literatiir taramasi yapilarak elde
edilmistir. Bu dogrultuda ¢alismada kullanilmis olan 6 girdi ve 3 ¢ikt1 degiskeni; 2023 yilinda, BIST tekstil,
giyim esyast ve deri sektorli lizerine, VZA yoOntemi kullanilarak gerceklestirilen ¢alisma referans alinarak
belirlenmistir (Kogyigit, 2023: 1421). Calisma analizinde kullanilan girdi-¢cikt1 degiskenleri, Tablo 3’te

gosterilmistir.
Tablo 3. VZA Yonteminde Kullanilan Degiskenler
Kod Degisken Adi Degisken Aciklamasi
Girdiler
x,  Cari Oran Dénen Varliklar/Kisa Vadeli Yiikiimliilikler
X, Alacak Devir Hizi Orani Satislar/Ticari Alacaklar
X3  Stok Devir Hiz1 Orani Satiglarin Maliyeti/Stoklar
x, Calisma Sermayesi Devir Hiz1 Oran Satiglar/Donen Varliklar
Xz Varlik Devir Hiz1 Orant Satislar/Toplam Varliklar
xg Ozkaynak Devir Hiz1 Orani Satiglar/Ozkaynaklar
Ciktilar
y:  Aktif (Varlik) Karlilik Orani Net Kar/Toplam Varliklar
y, Oz Kaynaklar Karlilik Orani Net Kar/Oz Kaynaklar
y;  Faaliyet Kar Marj1 Orani Faaliyet Kar1/Satiglar
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3.5. Arastirmanin Yontemi

Calismada BIST tekstil sektoriinde faaliyet gdsteren 26 isletmenin etkinlik skorlarini hesaplamak
amactyla girdi yonelimli VZA CCR yontemi kullanilmistir. Calismada kullanilan yontem dogrultusunda
secili isletmelerin hangilerinin etkin oldugu ve hangilerinin etkin olmadig1 belirlenmek istenmistir.

Isletmelerin etkinliklerini artirabilmeleri icin ilk olarak etkinlik durumlarini belirlemeleri ve etkinlik
seviyelerinde azaltici etkide bulunan faktorleri ortaya koyabilmeleri gerekmektedir. Bahsedilen gerekliligin
yerine getirilebilmesi amaciyla bircok etkinlik 6l¢iim yontemi ve modeli literatiire kazandirilmistir. Bu
yontemlerden birisi de arastirmacilarin ¢aligmalarinda siklikla kullandigi ve basarili sonuglar iirettigi ifade
edilen VZA yontemidir.

VZA yontemi ilk olarak 1957 yilinda Farell tarafindan performans etkinliginin dl¢iilebilmesi amaciyla
teorik yapida gelistirilmistir. Sonrasinda 1978 yilinda Charnes vd. araciligiyla gelistirilerek, dogrusal
programlama tabanli bir yontem olarak literatiire dahil edilmistir. Yontem bahsedilen yildan bugiine kadar,
performans ve etkinlik hesaplamalarinda arastirmacilar tarafindan yaygin bir bigimde kullanilmaktadir
(Geyikgi ve Bal, 2015:23).

VZA yontemi, dogrusal programlama temelinde olusturulmus, karar verme birimlerinin kullanmis
olduklan girdilerden, hangi etkinlik seviyesi ile ¢iktilar elde edildiginin belirlenmesi amaciyla ¢alisan bir
yontemdir. YoOntem, isletme ya da karar verme birimlerinde kullanilan kaynaklarm, en etkin bigimde
kullanilmasia olanak saglamak amacim tasimaktadir (Oncel ve Simsek, 2011: 95). Diger bir ifadeyle
yontemin asil amaci, tretimde kullanilan girdi miktarimi en az seviyeye indirgeyerek, elde edilen ¢ikti
miktarin1 en yiiksek seviyeye g¢ikarmaktir. Yontem kullanimi ile yapilan etkinlik dl¢iimii, etkin durumda
bulunmayan karar birimlerinden, etkinlik sinirmma kadar diisiis gerceklestirilmesi ya da artis yapilmasi
biciminde uygulanmaktadir. VZA yontemi, birbirlerinden farkli yapida olmayan girdilere ve ¢iktilara sahip
olan karar birimlerinin etkinlik seviyelerini hesaplamak iizere tasarlanmistir. VZA’nin etkinlik 6l¢limiinde
kullanilan diger yontemlerden ayrilan baslica 6zelligi, cok sayida girdi ve ¢iktinin bulundugu birimlerde,
rahatlikla hesaplama yapabilmesidir (Cenger, 2011: 34).

Aralarinda farklilik bulunmayan ya da benzerlik bulunan girdilerden, ayni yapida ¢iktilar {iretilmesini
saglayan yapilar karar verme birimleri olarak adlandirilmaktadir. KVB’ler, isletme vb. her tiirli yap1 ve
bicimde olabilmektedir. Yontem araciligiyla degerlendirilen KVB’lerde, minimum girdi ile maksimum
¢iktiya ulagilan birimler aranmaktadir. Buradan hareketle VZA yontemi, KVB’lerin sahip oldugu girdileri ve
ciktilar1 6lgiimleyerek, en yliksek etkinlik seviyesine sahip olan KVB’leri belirleyip, bu KVB’ler iizerinde bir
etkinlik sinir1 olusturur. Etkin durumda bulunan KVB’ler referans kiimesini meydana getirir. Analiz
sonucunda etkin durumda bulunmayan KVB’ler, referans kiimesindeki etkin durumda olan KVB’lere
benzetilerek, etkin hale getirilmeye calisilir (Omiirbek, Demirgubuz ve Tunca, 2013: 23). Etkinlik 6l¢iim
islemi ile KVB’ler 0 ve 1 arasinda etkinlik degerlerine sahip olmaktadir. Etkinlik degeri 1 olarak belirlenen
birim tam etkin, etkinlik degeri 0 olarak saptanan birim ise tam etkinsiz olarak ifade edilir. Tam etkin olarak
belirlenen birimlerde, gerceklesen etkinlik ile olmas1 gereken etkinligin ayni oldugu sonucuna ulasilir. Tam
etkin olmayan birimlerde ise tam tersi durum oldugu anlasilir (Uzgoren ve Sahin, 2013: 98).

VZA kullanimu ile igletmelerin etkinlik seviyelerinin belirlenebilmesinin yaninda, isletmelerin etkinlik
durumlarinin kiyaslanabilmesi de yapilabilmektedir. Yontem, etkinlik 6l¢iimii yapilmak istenen neredeyse
tiim sektorler lizerinde uygulanabilme imkanina sahiptir (Soba, Akcanli ve Erem, 2012: 233).

VZA yontemi altt asamada uygulanabilmektedir. Analiz uygulama esnasinda bu asamalar takip
etmek, analizin dogru sonug¢ vermesi ag¢isindan olduk¢a 6nemlidir. Bahsedilen asamalar, asagidaki gibidir
(Orug vd., 2014: 980);

e Karar verme birimlerinin se¢ilmesi,

e Girdilerin ve ¢iktilarin belirlenmesi,
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Goreli etkinlik 6l¢limiiniin yapilmasi,
Referans kiimesinin olusturulmasi,
Etkin durumda bulunmayan KVB’ler i¢in yapilmasi gereken diizeltmelerin belirlenmesi,

Ulasilan etkinlik sonuglarinin degerlendirilmesidir.

Veri zarflama analizi yonteminin birtakim giiclii ve zayif yonleri bulunmaktadir. Analiz yonteminin
giiclii yonlerinden bazilar1 asagida maddeler halinde siralanmistir (Kiigiikaksoy ve Onal, 2013: 60);

VZA etkinlik hesaplamalar1 yapilirken, analiz yapan kisi sonuglart istegi dogrultusunda
yonlendirememektedir.

Cok sayida girdiden ve ¢iktidan meydana gelen yapilarda, etkinlik 6l¢liimii yapilabilmektedir.

Etkin olmayan birimler igin hedefler ortaya konularak, etkin duruma getirilebilmelerine olanak
taninmaktadir.

Birbirlerinden bagimsiz ol¢ek yapilarma sahip olan birimlerin etkinlik seviyeleri tespit
edilebilmektedir.

Bilgisayar iizerinde etkinlik sinir1 belirlenmesinde oldukga basarilidir.

VZA yonteminin zayif yonlerinden bazilar1 asagidaki gibidir (Ozbek vd., 2009: 829);

Yontem parametrik olmayan bir 6l¢iim teknigidir. Bu sebeple yontem iizerinde hipotez testleri
yapilamamaktadir.

Analiz yonteminin degiskenleri olan girdiler ve ¢iktilar, hatasiz belirlenmelidir. Degiskenlerde
hata ya da yanliglik oldugunda, 6l¢iim sonucu yanlis elde edilmektedir.

VZA yonteminde kullanilan degiskenler nitel 6zellik tasimaktadir. Bu durum nedeniyle 6l¢iim
sonuclarinda bazi zayif durumlar goriilebilmektedir.

Analiz i¢in kullanilan zaman kavrami anlik olarak tasarlanmustir. Yontem belirli bir siireg
boyunca dl¢lim yapilmasina elverisli degildir.

Analiz sonucu ulasilan etkinlik skorlarinin goreceli degerler olmasi, arzulanan bir durum
degildir.

VZA kullanilarak gergeklestirilen etkinlik Olglimlerinde analiz, girdi ya da ¢ikti odakli bigimde
yapilabilmektedir. Girdi odaklt VZA, ¢ikti miktarimin ayni kalmasi kosuluyla girdi miktarinda ortaya gikan

degisimlerin degerlendirilmesidir. Cikt1 odaklt VZA ise, girdi miktarinin aym1 kalmasi sartiyla ¢ikti

miktarinda olusan degisimin belirlenmesidir. Diger bir ifadeyle girdi odakli analizde girdiler minimize
edilmekte, ¢ikti odakli analizde ise ¢iktilar maksimize edilmektedir. Gergeklestirilen bu calismada girdi
odakli VZA CCR modeli kullanilmigtir. VZA CCR modeli, 6lgege gore sabit getiri varsayimini esas
almaktadir. Model sayesinde belirtilen varsayim altinda, KVB’lerin tamamimin optimal Ol¢ekte islem
yaptiklan diigiincesine gore, goreli etkinlik skorlar1 hesaplanmaktadir (Miinyas, 2018: 117).

Calisma uygulamasinda kullanilan VZA CCR modeli matematiksel gosterimi soyledir (Yasar ve
Yavuz, 2017:202);

Amag fonksiyonu:

Kisitlar:
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Kosullar:
u.2e>0 ; r=1,..,s (@)
vi2e>0 ; i=1,...m 5)

Modelde gosterilen notasyonlarin agiklamast;

U, : 0 karar birimi tarafindan r. ¢iktiya verilen agirlik degeri
v; : o karar birimi tarafindan i. girdiye verilen agirlik degeri
Vro : o karar biriminin elde ettigi r. ¢ikt1 miktar1

Xio : 0 karar biriminin kullandig1 i. girdi miktar

Vrj : j. karar birimi tarafindan tiretilen r. ¢ikt1

Xij : J. karar birimi tarafindan kullanilan i. girdi

3.6. Arastirmanin Analizi ve Bulgulan

Calismanin bu kisminda VZA CCR modeli analizi bulgularina ve yorumlamalara yer verilmistir.
Etkinlik 6l¢iimii yapilan isletmelerden, BRKO ve DIRIT isletmelerinin 2023 yili finansal tablolarina
ulasilamadigi i¢in, belirtilen yila ait etkinlik skorlar1 hesaplanamamistir. BIST tekstil, giyim esyast ve deri
sektorlinde faaliyet gosteren isletmelerin VZA CCR modeli kullanilarak elde edilen etkinlik skorlar1 Tablo
4’te gosterilmigtir.

Tablo 4. isletmelerin Yilik VZA CCR Etkinlik Skorlar

Isletme CCR Etkinlik Skorlar

Kodu 2020 2021 2022 2023 Ortalama Tam Etkin
ATEKS 0,92 1 0,73 0,84 0,87 1
ARSAN 1 1 0,46 1 0,87 3
ARTMS 1 1 1 1 1 4
BLCYT 1 1 0,66 1 0,92 3
BRKO 1 1 1 - 1 3
BRMEN 0 1 1 0,46 0,62 2
BOSSA 0,86 1 0,62 1 0,87 2
DAGI 0,86 0,74 0,79 0,82 0,80 0
DERIM 1 0,61 0,74 0,84 2
DESA 0,73 0,76 0,54 0,79 0,71 0
DIRIT 1 1 1 - 1 3
ENSRI 1 1 1 1 1 4
HATEK 0,78 0,91 0,63 0,82 0,79 0
ISSEN 0,9 0,74 0,59 0,92 0,79 0
KRTEK 0,73 0,81 0,8 0,82 0,79 0
KORDS 0,72 0,64 0,65 0,88 0,72 0
LUKSK 0,77 1 0,74 1 0,88 2
MEGAP 0,79 0,6 0,79 1 0,80 1
MNDRS 0,55 0,59 0,66 0,73 0,63 0
RODRG 0,76 1 1 0,96 0,93 2
RUBNS 0,96 0,93 0,8 0,6 0,82 0
SKTAS 1 1 1 1 1 4
SNPAM 1 1 0,41 0,72 0,78 2
SUNTK 0,89 0,73 0,43 0,72 0,69 0
YATAS 0,78 0,56 0,66 0,93 0,73 0
YUNSA 0,6 0,71 0,51 0,95 0,69 0
Ortalama 0,83 0,87 0,73 0,86

Tam Etkin 9 14 7 8
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BIST tekstil, giyim esyast ve deri sektorii isletmeleri VZA CCR modeli etkinlik skorlar1 yillara gore
incelendiginde; 2020 yilinda; ARTMS, ARSAN, BLCYT, BRKO, DERIM, DIRIT, ENSRI, SKTAS ve
SNPAM isletmelerinin tam etkin olarak belirlendigi, diger isletmenlerin ise tam etkin durumda olmadigi
goriilmiistiir. 2021 yilinda; ATEKS, ARSAN, ARTMS, BLCYT, BOSSA, BRKO, BRMEN, DERIM,
DIRIT, ENSRI, LUKSK, RODRG, SKTAS ve SNPAM isletmelerinin tam etkin oldugu, diger isletmelerin
ise tam etkin olmadigi belirlenmistir. 2022 yilinda; ARTMS, BRKO, BRMEN, DIRIT, ENSRI, RODRG ve
SKTAS isletmelerinin tam etkin oldugu, diger isletmelerin ise tam etkin olmadig1 anlasilmistir. 2023;
ARSAN, ARTMS, BLCYT, BOSSA, ENSRI, LUKSK, MEGAP ve SKTAS isletmelerinin tam etkin
durumda oldugu, diger isletmelerin ise tam etkin olmadig1 goriilmiistiir.

Tablo 4’{in son siitununda isletmelerin etkinlik skorlarina ait ortalamalar, son satirinda ise isletmelerin
yillik ortalama etkinlikleri gdsterilmistir. Incelenen isletmelerin yillara gére etkinliklerinin 0,73 ile 0,87

arasinda degistigi belirlenmistir.
Isletmelerin yillara gore ortalama etkinlikleri degerlendirildiginde;

2020 yilinda ATEKS, BOSSA, DAGI, ISSEN, RUBNS ve SUNTK isletmelerinin etkinlik skorlari
ortalamanin iizerinde olmasina ragmen, tam etkinlik durumu yoktur. 2021 yilinda HATEK VE RUBNS
isletmelerinin  etkinlik degerleri ortalamanin iizerinde olmasina kargin, tam etkinlik durumu
bulunmamaktadir. 2022 yilinda DAGI, KRTEK, LUKSK, MEGAP ve RUBNS isletmelerinin etkinlik
seviyeleri ortalamanin iizerinde olmasima ragmen, tam etkinlik durumu belirlenememistir. 2023 yilinda
ISSEN, KORDS, RODRG, YATAS ve YUNSA isletmelerinin etkinlik seviyeleri ortalamanin {izerinde
olmasina karsin, tam etkinlik durumu goriilememistir.

Isletmelerin etkinlik ortalamalarinin 0,62 ile 1,00 degerleri arasinda degistigi belirlenmistir.
Isletmelerin etkinlik ortalamalar1 2020-2023 yillar1 araliginda ayr1 ayr1 degerlendirildiginde;

ATEKS isletmesinin ortalama etkinlik skoru 0,87 olarak belirlenmis ve 1 kez tam etkin olmustur.
ARSAN isletmesinin ortalama etkinlik skoru 0,87 olarak belirlenmis ve 3 kez tam etkinlik durumu
gorlilmiistiir. ARTMS isletmesinin ortalama etkinlik skoru 1,00 olarak belirlenmis ve 4 kez tam etkin oldugu
belirlenmistir. BLCYT isletmesinin ortalama etkinlik skoru 0,92 olarak belirlenmis ve 3 kez tam etkin
oldugu anlasilmigtir. BOSSA isletmesinin ortalama etkinlik skoru 0,87 olarak belirlenmis ve 2 kez tam etkin
olmustur. BRKO isletmesinin ortalama etkinlik skoru 1,00 olarak belirlenmis ve 3 kez tam etkinlik durumu
goriilmiistiir. BRMEN isletmesinin ortalama etkinlik skoru 0,62 olarak belirlenmis ve 2 kez tam etkin oldugu
belirlenmistir. DAGI isletmesinin ortalama etkinlik skoru 0,80 olarak belirlenmis ve hi¢ tam etkin
olamamigtir. DERIM isletmesinin ortalama etkinlik skoru 0,84 olarak belirlenmis ve 2 kez tam etkin oldugu
anlagilmigtir. DESA isletmesinin ortalama etkinlik skoru 0,71 olarak belirlenmis ve hi¢c tam etkin
olamamustir. DIRIT isletmesinin ortalama etkinlik skoru 1,00 olarak belirlenmis ve 3 kez tam etkin olmustur.
ENSRI isletmesinin ortalama etkinlik skoru 1,00 olarak belirlenmis ve 4 kez tam etkinlik durumu
gorlilmiistiir. HATEK isletmesinin ortalama etkinlik skoru 0,79 olarak belirlenmis ve hi¢ tam etkin
olamamustir. ISSEN isletmesinin ortalama etkinlik skoru 0,79 olarak belirlenmis ve hi¢ tam etkin
olamamigtir. KORDS isletmesinin ortalama etkinlik skoru 0,72 olarak belirlenmis ve hi¢ tam etkin
olamamigtir. KRTEK isletmesinin ortalama etkinlik skoru 0,79 olarak belirlenmis ve hi¢ tam etkin
olamamugtir. LUKSK isletmesinin ortalama etkinlik skoru 0,88 olarak belirlenmis ve 2 kez tam etkin oldugu
belirlenmistir. MEGAP isletmesinin ortalama etkinlik skoru 0,80 olarak belirlenmis ve 1 kez tam etkin
oldugu anlagilmigtir. MNDRS isletmesinin ortalama etkinlik skoru 0,63 olarak belirlenmis ve hi¢ tam etkin
olamamistir. RODRG isletmesinin ortalama etkinlik skoru 0,93 olarak belirlenmis ve 2 kez tam etkin
olmustur. RUBNS isletmesinin ortalama etkinlik skoru 0,82 olarak belirlenmis ve hi¢ tam etkin olamamustir.
SKTAS isletmesinin ortalama etkinlik skoru 1,00 olarak belirlenmis ve 4 kez tam etkinlik durumu
goriilmiistiir. SNPAM isletmesinin ortalama etkinlik skoru 0,78 olarak belirlenmis ve 2 kez tam etkin oldugu
belirlenmistir. SUNTK isletmesinin ortalama etkinlik skoru 0,69 olarak belirlenmis ve hi¢ tam etkin
olamamustir. YATAS isletmesinin ortalama etkinlik skoru 0,73 olarak belirlenmis ve hi¢ tam etkin
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olamamigtir. YUNSA isletmesinin ortalama etkinlik skoru 0,69 olarak belirlenmis ve hi¢ tam etkin
olamamustir.

4. Sonuc ve Oneriler

Ekonominin temeli olarak goriilen isletmelerde etkinlik kavrami ve etkin degerlendirmesi oldukca
onemlidir. Yoneticilerin isletmeyle ilgili gelecege doniik alacagi stratejik kararlarda, isletmenin etkinlik
durumu hakkinda bilgi sahibi olunarak kararlar verilmesi, isletmenin basarisi ve siirdiiriilebilirligi
konularinda pozitif yonde etki gostermektedir. Isletmelerin etkinlik diizeylerinin yiiksek diizeyde seyretmesi,
dogru faaliyetlerin gerektigi gibi yiiriitiildiigli anlamin1 tasimakta olup, isletmenin gelecege doniik planlarina
ve hedeflerine ulastigin1 gdstermektedir. Ozellikle giiniimiiz piyasalarinda yasanan zorlu rekabet olgusu,
isletmelerin etkinlik 6lgiimii yapmasm gerekli kilmaktadir. Isletmeler iizerinde gerceklestirilen etkinlik
degerlendirmesi ya da ol¢liimii, isletme kaynaklarindan elde edilen girdiler kullanilarak, maksimum ¢ikti
seviyesine hangi sekilde ulasilabilecegini ortaya koymaktadir. Yurtici ve yurtdisi piyasalarda rekabet
edebilme, varliklarini devam ettirebilme ve siirdiiriilebilir bir biiyiime ve gelisme saglanabilmesi agisindan
isletmeler i¢in etkin dl¢iimii olduk¢a dnemlidir (Ozdemir ve Goktas, 2019: 146).

Ulkemiz tekstil sektorii isletmeleri, diinya ekonomilerinde faaliyet gdsteren tekstil sektdrii rakip
isletmeler karsisinda, yiiksek maliyetlere katlanmak zorunda olup dezavantajli bir konumda bulunmaktadir.
Bu dogrultuda Tiirkiye’de faaliyet gosteren tekstil sektorii isletmeleri, iiretim sonucu elde ettikleri iiriinleri ya
da ciktilar1 en yiiksek etkinlik seviyesine sahip olarak elde etmek durumundadir. Buradan hareketle
iilkemizde faaliyet gosteren sektdr isletmelerinin, siirekli olarak etkinlik 6l¢iimii ve degerlendirmesi yapmasi
gerekmektedir (Cetin, 2006: 276). Tekstil sektorii iiretim, ¢alisan sayist ve dis ticaret pay1 acisindan, iilkemiz
ekonomisinde bulunan diger sektorlere karsin olduk¢a onemli bir konumdadir. Ulkemiz ekonomisinin
biiylimesi, gelismesi ve diger ililke ekonomileri karsisinda kayda deger bir ilerleme saglamasi amaciyla
etkinlik calismalarma ihtiya¢ duyulmaktadir. Ulkemiz tekstil sektorii isletmeleri maliyetlerin minimum
seviyelere indirgenebilmesi, iiretim dongiisiiniin en hizli seklide yapilabilmesi ve verimliligin en {ist
seviyelere tasinabilmesi maksadiyla maksimum diizeyde etkinlik seviyesine sahip olmalidir (Kogyigit, 2023:
1424).

Daha onceden bahsedildigi lizere ekonomi ve piyasalarda yasanmakta olan zorlu rekabet ortami
icerisinde, yurt icinde ya da yurtdisinda ticaret faaliyetleri yliriiten isletmelerin varliklarin1 devam
ettirebilmeleri ve basar1 gosterebilmeleri amaciyla basarili bir etkinlik 6l¢iimiine ihtiyaglar1 bulunmaktadir.
Bu dogrultuda birgok arastirmaci tarafindan kullanilan ve yiiksek 6l¢iim basarisina sahip olan etkinlik 6l¢im
yontemlerinden birisi VZA’dir. Analiz yontemi, ¢ok sayida girdiyi ve ¢iktiyr ayni anda kullanmakta olan
karar verme birimlerinde kolaylikla uygulanabilen ve herhangi bir analitik forma gereksinim duyulmayan bir
etkinlik analiz teknigidir (Yasar ve Yavuz, 2017: 216). VZA yontemi, matematik temelli bir yontem olup,
cok sayida girdi ve ¢iktinin oldugu yapilarda basarili sekilde dlgiimler gergeklestirebilmektedir. Ydntemin
basarili sonuglar vermesi i¢in analiz baglangicinda yapilan veri temini ve degisken se¢imi olduk¢a dnemlidir.
Analiz islemi esnasinda en iyi gozlemler tarafindan etkinlik sinir1 olusturulur ve bu sinir {izerinde bulunan
birimler etkin olarak kabul edilir. Etkin yapida bulunmayan birimler ise etkinlik sinirinda bulunan yani etkin
kabul edilen birimler referans alinarak, etkin hale getirilmeye ¢alisilir. Etkinlik analizi sonucunda elde edilen
etkinlik skorlari, birimlerin ya da isletmelerin su anki durumlar1 hakkinda bilgi verirken, gelecekte yapilmasi
gereken diizeltmeler hakkinda da yol gésterici olmaktadir (Omiirbek vd., 2013: 39).

Bahsedilenler dogrultusunda calismada, BIST tekstil, giyim esyasi ve deri sektoriinde faaliyette
bulunan 26 isletmenin 2020-2023 dénemlerindeki finansal etkinlikleri, 6 girdi ve 3 ¢ikti oram ile girdi
yonelimli VZA CCR modeli kullanarak 6l¢iilmiistiir.

Uygulanan VZA CCR modeli etkinlik degerlerine gore, en yliksek etkinlik skoruna sahip isletmelerin;
ARTMS, ENSRI ve SKTAS oldugu, en diisiik etkinlik seviyesine sahip isletmelerin DAGI, DESA, HATEK,
ISSEN, KORDS, KRTEK, MNDRS, RUBNS, SUNTEK, YATAS ve YUNSA oldugu belirlenmistir.
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Etkinlik 6l¢iimii yapilan isletmelerden 2020-2023 yillar1 igerisinde en yiiksek ortalama etkinlige sahip
olan isletmelerin, ARTMS, BRKO, DIRIT, ENSRI ve SKTAS oldugu, en diisiik ortalama etkinlige sahip
olan igletmenin ise BRMEN oldugu goriilmiistiir.

Borsa Istanbul tekstil sektorii isletmeleri iizerine yapilan VZA ¢alismasi sonucunda, secili birimlerdeki
etkin ve etkin olmayan isletmeler belirlenerek isletme yoneticilerine, ortaklara ve yatirimcilara yol gosterici
olunmustur. Ayrica etkin olmayan isletmelerin, etkin durumda bulunan igletmeleri referans alarak etkinlik
seviyelerini artirmalari tavsiye edilmekte olup, bunun sonucunda isletmelerin etkinlik ve basar1 seviyelerinde
artis olacagi ve bu sayede literatiire katki saglanacag diistiniilmektedir.

Tekstil sektorii iizerine yillik veriler ile gergeklestirilen bu ¢alisma referans alinarak, farkli donemler
ve farkli degiskenler kullanilarak, farkli sektorler iizerine birgok etkinlik caligmasi yapilabilecegi
onerilmektedir.

Extended Summary

The idea of reaching the highest levels of growth and development of enterprises is among the main
objectives of enterprises. The desire to realise the aforementioned purpose, combined with the constantly
developing and changing technology, has necessitated significant changes in business structures and
management systems. The ability to adapt to the changes in economic systems and financial markets, the
struggle of enterprises to maintain their existence in a very challenging competitive environment, the
phenomenon of sustainable growth and development have revealed the necessity of making the most
accurate decisions in the decisions to be taken for the future by continuously controlling themselves. From
this point of view, efficiency measurement has become a very important issue for businesses (Yasar &
Yavuz, 2017: 194).

The textile sector is very important in the world economies and in our country. Considering the
sector's contribution to employment and its share in exports in our country in particular, the sector is very
important for the Turkish economy. The ability to compete with the enterprises operating in the textile sector
in the world markets, the increase in raw material and energy prices and the volatility in exchange rates put
the enterprises operating in the sector in a very challenging situation. In the mentioned process, it has
become a compulsory situation for the enterprises operating in the textile sector of our country to
continuously make efficiency measurements and maximise their operating efficiency (Kogyigit, 2023: 1419).

Efficient measurement can be calculated using many methods. Data Envelopment Analysis (DEA)
method is one of the methods that is frequently used in the literature and has a high measurement success.
DEA method, which is among the nonparametric methods, is a successful analysis method that can eliminate
the difficulties arising in efficiency analyses. The most powerful aspect of this method is that it can reveal
the amount of inefficiency in all decision-making units and their sources. In this respect, DEA method
provides guidance on how much reduction should be made in the inputs and how much increase should be
made in the outputs of the inefficient decision-making units determined for the decision-making units.
Another successful feature of the method is that it can calculate efficiency scores in units where a large
number of inputs and a large number of outputs are obtained, without the need for the construction of a
production function. In addition, inputs and outputs may have a different structure than the measurement
units. In this respect, thanks to the analysis method, it is possible to measure different units at the same time
(Rouyendegh and Erkan, 2010: 71).

In line with the aforementioned, the aim of the study is to determine the financial efficiency of textile,
apparel and leather sector enterprises operating in Borsa Istanbul. In this direction, in this study, the financial
efficiency of 26 enterprises operating in the BIST textile, clothing and leather sector was analysed using the
input-oriented DEA CCR model with 6 input and 3 output ratios, using financial statement data for the years
2020-2023, and the results obtained were supported by comments.
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When the DEA CCR model efficiency scores of BIST textile, apparel and leather sector enterprises are
analysed by years; in 2020; ARTMS, ARSAN, BLCYT, BRKO, DERIM, DIRIT, ENSRI, SKTAS and
SNPAM enterprises were determined as fully efficient, while the other enterprises were not fully efficient. In
2021; ATEKS, ARSAN, ARTMS, BLCYT, BOSSA, BRKO, BRMEN, DERIM, DIRIT, ENSRI, LUKSK,
RODRG, SKTAS and SNPAM enterprises are fully efficient, while the other enterprises are not fully
efficient. In 2022; ARTMS, BRKO, BRMEN, DIRIT, ENSRI, RODRG and SKTAS enterprises are fully
efficient, while other enterprises are not fully efficient. In 2023; ARSAN, ARTMS, BLCYT, BOSSA,
ENSRI, LUKSK, MEGAP and SKTAS enterprises are fully efficient, while the other enterprises are not
fully efficient.

According to the DEA CCR model efficiency values applied, the enterprises with the highest
efficiency score are ARTMS, ENSRI and SKTAS, while the enterprises with the lowest efficiency level are
DAGI, DESA, HATEK, ISSEN, KORDS, KRTEK, MNDRS, RUBNS, SUNTEK, YATAS and YUNSA.

It was observed that ARTMS, BRKO, DIRIT, ENSRI and SKTAS were the enterprises with the
highest average efficiency in 2020-2023, while BRMEN was the enterprise with the lowest average
efficiency.
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RESEARCH ARTICLE

Bilgi ve Iletisim Teknolojilerinin Ekonomik Biiyiime Uzerindeki

Etkisinin Incelenmesi: G7 Ulkeleri Ornegi

Liitfi Bicimveren®

Oz

Bu calismada son zamanlarda adindan sik¢a soz edilen bilgi ve iletisim teknolojilerine
yapilan yatinm ile gayri safi yurtici hasila arasindaki iliskinin var olup olmadigi
incelenmistir. Caligmada 6rneklem grubu olarak G7 iilkeleri tercih edilmistir. Veriler 1990-
2010 yillart arasin1 kapsamaktadir. Calismada LLC testi ile degiskenlere yonelik birim kdk
testi uygulanmistir. Ayrica PMG (Pooled Mean Group) analizi ile uzun ve kisa donemli
iliskinin var olup olmadiginin tespiti gerceklestirilmistir. Yapilan analizler sonucunda
BiT’e yapilan yatirimlar ile GDP degiskeni arasinda uzun dénemde pozitif olmak iizere,

kisa donemde ise Kanada, Amerika ve Japonya’da negatif bir iligskinin varligi tespit
edilmistir. Ayrica panel VAR ve Granger nedensellik testleri uygulanmistir.

Anahtar Kelimeler: Bilgi ve Iletisim Teknolojileri, Ekonomik Biiyiime, BIT

Examining the Effect of Information and Communication
Technologies on Economic Growth: The Case of G7 Countries

Abstract

This study examines whether the relationship between investment in information and
communication technologies (ICT) and gross domestic product has been mentioned
recently. G7 countries were chosen as the sample group in the study. The data covers the
years 1990-2010. In the study, the unit root test for variables was applied by the LLC test.
In addition, PMG (Pooled Mean Group) analysis was used to determine whether there was
a long and short-term relationship. As a result of the analyzes made, the existence of a
positive relationship between the investments in information and communication
technologies (ICT) and the gross domestic product (GDP) in the long term, but in the short
term a negative relationship between ICT and GDP in Canada, America and Japan has been
detected. Panel VAR and Granger causality tests were also applied.

Keywords: Information and Communication Technologies, Economic Growth, ICT
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1. Giris

Ekonomik biiylime arzusu olan iilkelerin kiiresel gaptaki iilkeler arasi rekabetten sag kurtulabilmesi
icin oOncelikle hedeflerini belirlemesi daha sonra ise hedeflerine yonelik stratejiler gelistirmesi
gerekmektedir. Ulkesel ¢apta belirlenen ekonomik hedeflere ulasmada mikro ¢apta iiretimi belirleyen
firmalar makro capta toplam tiiretimde etkili rol oynamaktadir. O halde ekonomik biiylime arzusu olan bir
iilkede arz1 olusturan birimler olarak firmalarin ele alinmasi ve iiretimi arttirici stratejiler gelistirilmesi bu
hedefe ulasmada katki saglayacaktir.

Kiiresellesen ekonomilerde iilkeler, gelisimini tamamlayabilmek i¢in ¢esitli stratejiler gelistirmektedir.
Uluslararas1 rekabetin gittikce hiz kazandigi donem sartlarinda artik iilkeler ekonomik anlamda diger
iilkelerden bir adim 6nde olabilmek i¢in sadece iiretimin biiyiikliigiine degil; ayrica hedeflenen iiretimi
gerceklestirme hizina da 6nem vermektedir. Ulkeler gelisimini tamamlayabilmek ve arzuladigi ekonomik
biiytikliige ulagabilmek i¢in son yillarda popiiler hale gelen teknoloji kavramina yonelmislerdir. Teknolojinin
sagladigi olanaklar1 iiretim kapasitesini arttirmak ve hedeflenen ekonomik biiyiikliige ulasabilmek amaciyla
etkin bir sekilde kullanan iilkeler, ekonomilerinde bircok fayda saglamaktadir. Telefon ve internet
kullaniminin  yayginlagsmasiyla birlikte tretimde ¢esitli kolayliklar saglanmistir. Bilgi ve iletigim
teknolojilerinin gelismesiyle birlikte iilkeler bazi avantajlar elde ederken bazi dezavantajlar1 da pesinden
stiriiklemistir. Rekabet ortaminda bilgiyi isleme siireci yeni bir iirliniin satisa sunulmasina hiz kazandirmistir.
Ancak bilginin daha hizli disar1 sizdirilmasina da olanak saglamaktadir. Ancak ulusal bazda ele alindiginda
iiretim siirecine hiz kazandirmada etkili oldugu sdylenebilir. Bu sayede iireticiler bilgiye daha kolay ulasip
bunu isleme koyabilmektedir.

Son donemlerde bilgisayar ve akilli telefon gibi 6nemli buluslar bu siirecleri daha seri hale getirmistir.
Olusturulan yazilimlar ve donanimlar sayesinde bilgi sistematik bir sekilde birimlere teslim edilmektedir.
Sistematik dagitimi yapilan birimlerde bilgiler daha hizli bir sekilde iiretime doniistiirilmektedir. Bilgi ve
iletisim teknolojilerinin iiretime katkis1i olarak zaman agisindan sagladigi tasarrufa literatiirde bir¢ok
caligmada deginilmistir (Niebel, 2018, s. 197; Albiman ve Sulong, 2017, s. 555; Liao, Wang, Li ve Weyman-
Jones, 2016, s. 11). Ancak bu caligmada bilgi ve iletisim teknolojilerinin zamandan tasarrufu yerine gayri
safi yurti¢i hasila degiskeni iizerindeki uzun ve kisa donemli etkisi ele alinmistir.

Bu c¢alismayla uzun ve kisa dénemli iligkilerin incelenmesinin yaninda nedensellik testleri ile iliskinin
yoniiniin  belirlenmesi agisindan literatiire katki yapacagi diigiiniilmektedir. Ayrica bu calismayla
degiskenlerin agikladiklari varyans oramiyla ilgili ¢esitli bilgiler sunulmasi diger g¢alismalardan farkini
gostermektedir. Caligma dort boliimden olusmaktadir. Calismanin ilk boliimiinde bilgi ve iletisim teknolojisi
ile ilgili daha &nce yapilmis ¢aligmalara ve tanimlamalara yer verilmistir. ikinci boliimde ise ¢alismanin
yontemine iligkin bilgiler sunulmustur. Calismanin iiglincli boliimiinde c¢alismada yapilan analiz sonuglart
tablolastirilarak gosterilmistir. Son bolimde ise c¢alismada elde edilen bulgulara goére sonuglar
degerlendirilmis, aragtirmacilara ve firmalara yonelik oneriler sunulmustur.

2. Literatir Taramasi

Son yillarda alanyazinda popiiler hale gelmeye baslayan kavramlardan birisi olan bilgi ve iletisim
teknolojileri (BIT), 1990’lardan itibaren Amerika Birlesik Devletleri’nden yayilim gosteren ve gittikce
diinyay1 saran bilgisayar donanimlari, yazilimsal techizatlar ve iletisim teknolojilerinde kullanilan araglar
olarak tanimlanmaktadir (Wangwe, 2007, ss. 1). Saglam (2016) calismasinda BiT’in mobil telefonlar ve
internetin yayginlagsmasiyla birlikte daha genis bir kullanim alanina eristigi ifade edilmistir (s. 1). Diinya’da
ise BIT’in dogusunu 1947°deki transistorlerin icadiyla bagdastiran calismalar bulunmaktadir (Jorgenson ve
Vu, 2016, s. 383). Daha sonralar1 bilgisayarin icadi, bilgisayar yazilimlarinin gelistirilmesi ve telefon aginin
yaygimlagtirilmasiyla insanlar {iretim siirecinde bilgi paylasimini daha hizli ve etkili bir sekilde
saglamislardir.
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Lloyd (2005) ¢alismasinda BIT’i su sekilde tanimlamustir (s. 3). Bilgiye erismek, toplamak, manipule
etmek, sunmak veya haberlesmek amaciyla kullanilan teknoloji ile ilgilidir. Bu teknoloji donanim, (r.
bilgisayarlar veya diger cihazlar olmak {izere) yazilimlar ve baglantilardir (internet erisimi, yerel ag altyapisi,
telekonferans vb.). Ayrica Lloyd (2005) ¢alismasinda BIT ile ilgili en énemli olan seyin bilgisayar tabanl,
coklu ortam ve iletisim teknolojilerinin giderek daha fazla birlestigini ve hem teknolojileri hem de
kullanimlarin1 karakterize eden hizli degisim oranina sahip oldugunu ifade etmistir. Leu, Kinzer, Coiro ve
Cammack (2004) yapmis olduklari ¢alismada BIT’in giindelik hayatta karsilastiklar1 sorunlarla basa
cikabilmek amaciyla bunlara iliskin bilgi edinmede, edindikleri bilgileri ¢6ziim haline getirebilmelerinde ve
daha bir¢ok konuda biiylik yardimcilari oldugunu ifade etmislerdir (s. 1577).

Tanimlardan hareketle bilgi ve iletisim teknolojileri, giiniimiizde hemen hemen bircok alanda
yararlanilmakta olan, zamanin verimli kullanilmast gereken bilgisayar temelli emek yogun islerde biiyiik
oranda kolaylik saglayan sistemler biitiinii olarak ifade edilebilir. Dolayis1 ile emek yogun islerde kolaylik
saglandig1 siirece bireylerin iizerine yiiklenen gorevlerin bir kismi, BIT vasitasiyla kolayca ve daha kisa
zamanda ¢oziime kavusturulabilmektedir. BIT’in sagladigi hem bilgiye kolay erisim hem de sorunlarin
¢oziimiindeki sistematiklik neticesinde islemlerden daha hizli ve kolay sonug¢ alimmaktadir. Ayrica emege
daha az ihtiya¢ duyulmaktadir. Bu teknoloji sayesinde bireyler zamanlarini daha verimli kullanabilmekte ve
daha farkli alanlardaki sorunlarin ¢dziimiine de yonelebilmektedirler. BIT’in iiretimde kullanilmasi
neticesinde ise, liretim siirecinin hizlanmas1 ve standartlasmasi, iiretimdeki sorunlarin ortadan kaldirilmasi ve
tamamen bilgisyar yogunlukta {iretime ge¢ilmesine olanak saglamaktadir. Bu sayede liretimde serilik, hizlilik
ve standartligin st seviyeye c¢ikarilmasinda etkili olacagi diigiiniilmektedir.

Bilgi ve iletisim teknolojileri sadece ekonomik degil; saglik, kiiltiirel, sosyal, askeri ve politik
alanlarda da etkilidir. Ruiz, Sanchez, Plata, Vasquez-Giraldo, Aguilera-Cardona, Herazo-Avendano vd.
(2017) bilgi iletisim teknolojilerinin aile iliskilerine olan etkisini incelemis olduklar1 ¢alismada, Medellin
sehrinde BIT’in ekonomik, politik, sosyal ve kiiltiirel yapilar iizerinde etkili oldugu gdzlemlemislerdir.
BIT’in yerkiire iizerindeki iletisimi saglamak adina pozitif ancak aile yasaminda ise negatif etkileri tespit
edilmistir. Aceto, Persico ve Pescape (2018) hazirlamis olduklar ¢calismada bilgi ve iletisim teknolojilerinin
saglik sektoriindeki etkisini incelemislerdir. Calismada sonug olarak BIT’in saglik sektdriinde pozitif etkili
bir uygulamalar biitiinii oldugu tespit edilmistir. Ayrica BIT’in benimsenmesi durumunda ortaya ¢ikmasi
muhtemel karmagik manzaralarda oryantasyonun kaybolmamasi i¢in hem teknolojik hem de tibbi alanlarda
okuryazarliga yardimei olacagi ifade edilmistir.

Areepattamannil ve Khine (2017) BIT’in ergenlik ¢aginda olan genglerin motivasyon ve davranislari
iizerindeki etkisini incelemislerdir. Calismada ICLIS(Uluslararas1 Bilgisayar ve Bilgi Okuryazarlig
Caligmasi)'e katilan 20 tilkedeki 3132 okuldan, ergenlik cagindaki 56209 geng arasinda sosyal iletisim igin
BIT kullanim siklig1 ii¢ seviyeli hiyerarsik dogrusal modelleme analizlerinin sonuglarma gore, dgrenci, okul
ve iilke diizeyinde demografik 6zellikler goz &niine alindiktan sonra, ergen genglerin sosyal iletisim i¢in BIT
kullanimlar ilgili davranigsal ve motivasyonel 6zelliklerini anlamli ve pozitif bir sekilde etkiledigini ortaya
koymustur. Zhou, Zhou ve Wang (2018) hazirladiklar1 ¢aligmada bilgi ve iletisim teknolojileri ile enerji
arasindaki iliski incelemislerdir. Calismadan elde edilen sonuglara gore BIT enerji yogunlugunda % 4,54'liik
bir artis saglamistir. Ancak BIT iiretimdeki enerji kullaniminin azaltilmasini saglamak igin elverisli oldugu
tespit edilmistir.

Gilindelik hayatta bile isleri bu denli kolaylastirici bir faktoriin iiretim icin kullanilmasi giderek
kacimlmaz hale gelmistir. Bilgi ve iletisim teknolojilerinin iiretimdeki etkisi bircok yazar tarafindan ele
alinmistir (Liao, Wang, Li ve Weyman-Jones, 2016; Cardona , Kretschmer ve Strobel, 2013; Colombo,
Croce ve Grilli, 2013; Alaghbandrad, Asnaashari ve Preece, 2012; Polak, 2017; Sepehrdoust, 2018;
Erumban ve Das, 2016). Hofman, Aravena ve Aliaga (2016) yaptiklari ¢alismada 5 Latin Amerika tilkesinde
(Brezilya, Sili, Kolombiya, Arjantin ve Meksika) bilgi iletisim teknolojilerine yapilan yatirnmlarin ekonomik
biliylimeye ve iiretkenlige katkisini agiklamaya g¢aligmiglardir. Buna gore ¢alisma sonucunda bilgi iletisim
teknolojilerinin ABD'ye gore kisi basina diisen gayri safi yurti¢i hasiladaki boslugu azaltmaya yardimci
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oldugunu tespit etmislerdir. Vu (2013) ¢alismasinda BIT ile Singapur’da ekonomik biiyiime ve isgiicii
verimliligi arasindaki iligkiyi incelemistir. 1990-2008 yillar1 arasi verileri ile analiz yapilan bu caligmada
BiT’in ekonomik biiyiime ve isgiicii verimliligi iizerinde pozitif ve anlamli bir etki tespit edilmistir. BIT’in
Singapur gayri safi yurtici hasilasia yaklasik 1 puanlhik katki sagladigi belirlenmistir. Jung, Na ve Yoon
(2013) caligmalarinda BIT’nin Kore endiistrisindeki etkisi incelenmistir. Dinamik panel verilerine
dayanarak, bilgi ve iletisim teknolojilerinin isgiicii verimliligine dogrudan etkisi degerlendirilmistir. Ayrica
BiT'in endiistriyel toplam faktdr verimliligi {izerindeki dolayli ag etkisi tahmin edilmektedir. Calismadan
elde edilen sonuglara gore ilgili degiskenler arasinda anlamli ve pozitif iliskiler tespit edilmistir.

Njoh (2018) calismasinda Afrika’daki bilgi ve iletisim teknolojilerinin kullanimini ile insani gelisme
endeksi arasindaki iliskiyi incelemistir. Uluslararasi Telekomiinikasyon Birligi’nin veri tabanindan
yararlanilarak elde edilen verilerle yapilan analiz sonucunda bilgi ve iletisim teknolojileri ile insani gelisme
endeksi arasinda yiiksek derecede iligki tespit edilmistir. Palvia, Baqir ve Nemati (2018) hazirlamis olduklari
calismada bilgi ve iletisim teknolojilerinin sosyo ekonomik kalkinma {izerindeki etkisine deginen
caligmalarin kisithiligina deginerek bu alandaki boslugu doldurmayir amaclamislardir. Caligmalarinda
interaktif olarak vatandaglarla goriisiilmiistiir. Vatandaslarin anlattiklarina gore katilimcilarin sosyoekonomik
kalkinmada biiyiik etkisinin olduguna dair hemfikir olduklar1 tespit edilmistir. Pradhan, Mallik ve Bagchi
(2018) yaptiklar1 calismada bilgi iletisim teknolojisi, tiiketici fiyat endeksi, isgliciine katilim orani, briit sabit
sermaye olusumu ve kisi basina diisen reel gayri safi yurtigi hasila degiskenleri arasindaki uzun vadeli iliski
incelenmistir. Calismada 2001-2012 yillar1 arasindaki G20 iilkeleri verileri ele alinmistir. Analiz sonuglarina
gore uzun donemde degiskenlerin birbirinden ayrilmayacagi, ileriye doniik yapilacak politikalarda bilgi
iletisim teknolojilerinin gayri safi yurtici hasilanin arttirilmasinda 6nemli bir faktér oldugu vurgulanmastir.

Goriildiigii iizere gelisen sistemler biitiinii olarak ifade edebilecegimiz BIT arastirmacilarin ilgi
kaynag1 olmus ve farkli degiskenler lizerine etkileri incelenmistir. Yapilan ¢aligmalar ise GDP (gayri safi
yurtici hasila) {izerinde etkisi olabilecegi ihtimalini isaret etmektedir.

3. Metodoloji

Bu c¢alismada G7 iilkelerinde 1990-2010 yillar1 arasinda bilgi ve iletisim teknolojilerine yapilan
yatirim ile yine ayni iilkelerin gayri safi yurti¢i hasilasi arasindaki iligkinin var olup olmadigi incelenmistir.
Caligmadaki veriler yillik olarak analize dahil edilmis ve panel veri metodu kullanilmistir. Analizlerde
kullanilan veriler OECD veritabanindan (OECD) elde edilmistir. Calismada Stata 14.2 paket programi
kullanilmistir. Analizlerde kullanilan program kodlar1 (Saeed, 2018) g¢aligmasindan elde edilmistir. Bu
caligmada degiskenler arasi uzun ya da kisa donemli iliskinin var olup olmadigimin tespiti temeli panel
ARDL olan PMG testi ile yapilmistir. Bu testin tercih edilmesinin nedeni ise bilgi ve iletisim teknolojileri
hala gelismekte olan bir sitemler biitiinii olmas1 nedeniyle kisa ve uzun vadede GDP iizerindeki etkisi ve
farkliliklarinin tespit edilmesidir. Buna gore calismada yer alan degiskenlerin isimlerinin yaninda bulunan A
degiskenin farki alinmis degerini, e;; ise hata terimini ifade etmektedir. Calismada ortalama grup tahmincisi
(mean group) katsayilara ait yatay kesitlere gore agirliklandirilmamis ortalamayr ele almaktadir.
Havuzlanmis ortalama grup tahmincisi olarak bilinen pooled mean group ise katsayilara gore
agiliklandirilmis tahminde bulunmaktadir (Yurttangikmaz, Emsen, Aydemir ve Celik, 2015, s. 821). Buna
gbre calismanin modeli su sekildedir. Calisma modelinin olusturulmasinda Yurttangikmaz vd. (2015)
caligmasindan faydalanilmistir.

pi—1 qi
AGDP“' = a; + QGDPt—l,i + 61CTH + z ﬂ” AGDPt_j,i + z 61] AICTt_j,L'
j:l ]=0

t=1990, ....... ,2010 vei=1,2,3, ...... , 7 olarak analizde yer almaktadir.
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Caligma igin olusturulan modelde GDP (gayri safi yurtici hasila) bagimh degisken ve ICT (bilgi ve
iletisim teknolojilerine yapilan yatirimlar) bagimsiz degiskeni ifade etmektedir. ilk olarak Pesaran, Shin ve
Smith (1999)’in c¢alismasinda ortaya atilan PMG testi ile sabitli, kisa siireli katsayillara ve hata
varyasyonlarinin gruplar arasinda serbestce farklilik gostermesine izin vermektedir. Ancak uzun siireli
katsayilar1 ayni olmaya zorlamaktadir (s. 621). Bu yoniiyle PMG testi diger regresyon testlerinden
ayrilmaktadir. Bu calismada ise PMG testinin tercih edilmesinin nedeni hem kisa vadede hem de uzun
vadede BIT’in GDP iizerindeki etkisinin kolayca tespit edilip yorumlanmasima olanak saglamasidir. Ilk
olarak Pesaran vd. (1999) ve Pesaran ve Smith (1995)’nin gelistirmis oldugu bu test daha sonra yapilan
bir¢ok calismada uygulanmigtir (Martinez-Zarzoso ve Bengochea-Morancho, 2004; Bassanini ve Scarpetta,
2001; Njoupouognigni, 2010; Tan, 2009).

Calismada ayrica panel VAR analizi ile iliskinin varlig1 teyit edilmistir. Panel VAR modeli anlik
soklari degiskenler tizerindeki anlik etkilerini gézlemlemek amaciyla kullanilmaktadir (Abrigo ve Love,
2016). Bilgi iletisim teknolojilerinin GDP iizerindeki anlik etkilerinin gézlemlenmesi ve buna iliskin
politikalarin belirlenmesi, ekonomik biiyiimenin saglanmasi agisindan biiyiik 6nem tasimaktadir. Caligmada
Panel VAR metodunun ek olarak tercih edilmesinin nedeni ise BIT’in GDP iizerinde olusabiliecek anlik
etkilerinin tespit edilmesi ve buna yonelik politika ¢ikarimlarinin yapilabilmesidir. Panel VAR metodu ilk
kez Sims (1980) tarafindan Onerilmistir. Daha sonra Holtz-Eakin, Newey ve Rosen (1988) tarafindan
gelistirmis ve uygulanmistir. Panel VAR analizi lag sayisina gore bagimsiz ve bagimli degiskenler arasindaki
iligkiyi ortaya koymak icin kullanilmaktadir. Bu sayede degiskenler arasindaki dinamik iligkiler ortaya
cikarilmaktadir. Bu metodda ayrica iliskinin pozitif ya da negatif oldugu anlagilabilmektedir. Panel VAR
metodu denklemi su sekilde ifade edilebilir.

Yie = Yie_ 141 + Yie_245 .. Yie-p+14p-1 + Yie—pAp + Xit B +u; + et

Denklemde Y;; olarak ifade edilen bagimsiz degiskenlerin vektorii X;; dissal es degiskenlerin vektori,
u; ve ey ise panel sabit etkilerini ve hatalarin vektorlerini ifade etmektedir. Bu ¢alismada (Abrigo ve Love,
2016) ¢aligmasindaki kodlar kullanilmigtir. Granger nedensellik testinde ise iligkinin yoOnii tespit
edilmektedir. Granger nedensellik testi ile de iligkinin yoniiniin tespiti amaglanmaktadir. Bu vesileyle
BiT’den GDP ye dogru anlamli bir nedensellik iliskisi olabilecegi gibi GDP’den de BIT ne dogru anlamli bir
nedensellik olabileceginin tespiti saglanacaktir.Bu test ile amaglanan degiskenler arasi nedensellik yoniiniin
tespit edilmesi ve buna yoneik ¢ikarimlar yapilmasidir. Burada bagimsiz degisken yerine bagimli degisken,
bagimli degisken yerine bagimsiz degisken yerine gegecek sekilde iliskinin yOniine gore iligki
degerlendirmesi yapilmasina izin vermektedir. Buna gore;

K K
Yie = a; + Z Y Vier + Z B xir e + €
k=1 k=1

Denklemde yer alan a; 6zgiin etkiyi ifade etmektedir. Bu metodla degiskenler arasindaki neden sonug
iliskisi kolayca istatistiki bir sekilde agiklanabilmektedir (Granger, 1969).

4. Bulgular

Calismanin bu béliimiinde ¢alismada uygulanan analizlere iliskin sonuglar sunulmustur. Ik olarak
calismada kullanilan verilerin duraganliliginin tespit edilmesi amaciyla Levin, Lin ve Chu (2002)’nun
gelistirmis oldugu LLC birim kok testi uygulanmistir. Buna gore elde edilen sonuglar Tablo 1’de
gosterilmistir.
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Tablo 1. Degiskenlere Ait Diizeyinde Levin Lin Chu Birim Kok Testi Sonuglar:

Sabit Sabit ve Trend
Statistic . L .
- . Statistic Statistic Statistic
DEGISKENLER gEJ)nadjusted (Adjusted £*) P-Value (Unadijusted t*) (Adjusted £*) P-Value
ICT -5,4235 -1,8864 0,0296**  -4,5903 -1,2422 0,1071
0,0100**
GDP -2,6960 -2,3255 x -7,8424 0,0551 0,5220

Kisaltmalar: ICT (Bilgi ve Iletisim Teknolojilerine Yapilan Yatirimlar), GDP (Gayri Safi Yurtigi Hasila)
*#%0,01 diizeyinde anlamli **0,05 diizeyinde anlamli oldugunu gostermektedir.

Tablo 1’e bakildiginda ICT ve GDP degiskenlerinin seviyesinde birim kok testi sonuglar
goriilmektedir. Bu ¢alismanin tamaminda 0,05 0,01 ve 0,1 anlamlilik diizeyine gore degerlendirme
yapilmustir. {1k olarak sabitli durumdaki tablonun sol kisminda yer alan degiskenlere ait p degerlerinin her
ikisinin de 0,05’ten kiiciik oldugu goriilmektedir. Yani bu durumda p degerli anlamlidir. Ancak tablonun sag
kisminda goriildiigii tizere ICT ve GDP degiskeninin p degeri 0,1’den biiyiik oldugu i¢in anlamsiz oldugu
tespit edilmistir. Buna gore sabitli ve trendli durumda ICT ve GDP degiskenleri duragan degildir. Yani birim
kok igermektedir. Degiskenler hem sabitli hem de sabitli ve trendli kisimlarda her ikisinin de ayni diizeyde
duragan olmadig1 goriilmektedir. Bu sonuglardan hareketle ICT ve GDP degiskenlerinin farki alinmig ve
tekrar birim kok testine tabi tutulmustur.

Tablo 2. Degiskenlere Ait Birinci Fark Levin Lin Chu Birim Kok Testi Sonuglari

Sabit Sabit ve Trend
_— Statistic . .
o Statistic . Statistic Statistic
DEGISKENLER ;- iusted t*) g,,A)dJUSted P-value  nadjusted ) (Adjusted ¢y - Value
DICT -6,9835 -3,4814 0,0002***  8,8781 -3,5720 0,0002***
DGDP -9,2851 -4,0650 0,0001***  -9,6757 -3,1080 0,0009***

Not: Degisken isimlerinin basinda yer alan “D” harfi birinci farki alinmis degisken oldugunu gostermektedir.

Tablo 2’de degiskenlerin birinci farki alindiktan sonraki asamada birim kok analizi yapilmig ve
sonuclar1 gosterilmistir. ICT ve GDP degiskenlerinin hem sabitli durumda hem de sabitli ve trendli
durumdaki p degerlerine bakildiginda tamaminin 0,01 diizeyinde anlamlilik gosterdigi tespit edilmistir. Bu
asamadan sonra ortalama grup (MG) testi mi yoksa havuzlanmig ortalama grup (PMG) testi mi
uygulanacagina Hausman testi ile karar verilmektedir. Buna gére Hausman test sonucuna gore elde edilen
deger 0,05’ten kiiciik ise MG testi sonuglari, 0,05’ten biiylik ise PMG testi sonuglar1 dikkate alinmaktadir
(Saeed). Hausman test sonucu elde edilen ki kare degeri 0,5412 oldugu i¢in PMG testi sonuglar1 dikkate
almmistir. Caligmada Hausman testinin ki kare istatistigine gore 0,05’ten biiylik ¢ikmasi uzun dénemde
parametrelerin homojen oldugunu gostermektedir (Erdem, Giiloglu ve Nazlioglu, 2010, s. 375-376). Buradan
hareketle uzun donem parametrelerinin birime gore farklilik gostermedigi kabul edilmektedir. PMG ve
Hausman Testi sonuglar1 Tablo 3’te gosterilmistir.
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Tablo 3. PMG Testi Sonuclar:

Bagimh
Degisken Katsay1  Standart Hata z P>|z|
DGDP
Uzun Donem
ICT 1,6198 0,4106 3,94 0,001***
Kisa Donem
Kanada ECT -0,0523 0,0155 -3,38 0,001***
DICT -0,3019 0,0710 -4,25 0,001***
Fransa ECT -0,0337 0,0205 -1,64 0,101
DICT -0,0516 0,0854 -0,60 0,546
Almanya ECT -0,0232 0,0204 -1,14 0,255
DICT -0,1720 0,1073 -1,60 0,109
Italya ECT -0,0252 0,0133 -1,89 0,058*
DICT -0,1433 0,0905 -1,58 0,114
Japonya ECT -0,0133 0,0277 -0,48 0,630
DICT 0,1544 0,0835 1,85 0,064*
Ingiltere ECT -0,0673 0,0235 -2,87 0,004***
DICT -0,0521 0,0884 -0,59 0,555
Amerika ECT -0,0442 0,0146 -3,03 0,002***
DICT -0,2612 0,0674 -3,88 0,001***
Hausman Test 0,5412

ECT : Hata diizeltme teriminin kisaltmasidir.

Tablo 3’e gore uzun donemde G7 {ilkelerinde bilgi ve iletisim teknolojilerine yapilan yatirimlar ile
gayri safi yurtici hasila arasinda pozitif ve anlamli iliski tespit edilmistir (p=0,001). Uzun dénemdeki katsay1
sonucundan hareketle su sekilde bir yorum yapmak miimkiin olacaktir. Bilgi ve iletisim teknolojilerine
yapilan bir birimlik ilave yatirim gayri safi yurtici hasilada yaklagik 1,62 birimlik artisa neden olacaktir. Kisa
donemde iilkelerdeki bilgi ve iletisim teknolojilerine yapilan yatirim ile gayri safi yurti¢i hasila arasindaki
iligkiye bakildiginda sadece Kanada, Amerika ve Japonya iilkelerinde anlamli sonuglar elde edilmistir. Buna
gore Kanada’da kisa dénemde BiT’e yapilan bir birimlik ilave yatinm gayri safi yurtici hasilada 0,30
birimlik azalisa neden olmaktadir. Kisa donemde Amerika’da BiT’e yapilan ilave bir birimlik yatirim ise
gayri safi yurti¢i hasilada 0,04 birimlik azalisa neden olmaktadir. Japonya’da ise BiT e yapilan ilave bir
birimlik yatirim gayri safi yurtici hasilada 0,15 birimlik azalisa neden olmaktadir. Calismada yer alan diger
iilkelerde kisa donemde herhangi anlamli bir iligki tespit edilmemistir. Dikkat edilecek olursa kisa donemde
anlaml1 iliski tespit edilen iilkelerde BiT e yapilan ilave yatirimlar gayri safi yurtici hasilada azalisa neden
olmaktadir. Ancak uzun dénemde bu azalig yerini artiga birakarak tam tersine bir durum ortaya ¢ikmaktadir.
Bu agsamadan sonra galismada yer alan degiskenlere iliskin panel VAR (Vector Autoregression Analysis)
analizi uygulanmistir. Ancak panel VAR analizini uygulamadan 6nce lag sayisimin belirlenmesi i¢in lag
sayist belirleme analizi sonuglar1 Tablo 4’te sunulmustur.
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Tablo 4. Gecikme Sayisi Belirleme Kriterleri

Lag CD J J pvalue MBIC MAIC MQIC
1 0,031 16,682 0,162 -39.165 -7.317 -20.222
2 -0,030 13,949 0,083 -23,283 -2,051 -10,655
3 0,385 7,340 0,119 -11,276 -0,660 -4,962

Tablo 4’te lag sayisi belirleme kriterleri sunulmustur. Buna goére lag 1’de MBIC, MAIC, MQIC ve
Hansen J Testi degeri minimum olarak tespit edilmistir. Bahsi gecen kriterlerin minimum olmasi
gerekmektedir (Abrigo ve Love, 2016, s. 19). Bu kosulu da sagladigina gore panel VAR analizi yapabilmek
icin uygun sartlar saglanmistir. Panel VAR analizi iligkin istatistiki sonuglar Tablo 5’te sunulmustur.

Tablo 5. Panel VAR Analizi Sonugclari

Degiskenler
DGDP (L1)N Katsay1 Standart Hata z P>|z|
DICT (L1) 0,055 0,0270 2,04 0,041**

Not : “~” Bagimli degiskeni temsil etmektedir.

Tablo 5’e gore ICT degiskeni ile GDP degiskeni arasinda pozitif (Coef.=0,055) ve anlamli (p=0,041)
bir iliski tespit edilmistir. Bu asamadan sonra Granger nedensellik testi uygulanmistir. Tablo 6’da Granger
nedensellik testine iliskin sonuglara yer verilmektedir.

Tablo 6. Granger Nedensellik Testi Sonug¢lari

Degiskenler

DGDPA chi2 df P>chi2
DICT 4,156 1 0,041**
ALL 4,156 1 0,041**
DICTH chi2 df P>chi2
DGDP 0,591 1 0,442
ALL 0,591 1 0,442

Not : “~” Bagimli degiskeni simgelemektedir.

Tablo 6’da gériildiigii tizere ICT degiskeni ile GDP degiskeni arasindaki nedensellik iligkisinin
anlamli oldugu goriilmektedir (p=0,041). Ancak GDP degiskeni ile ICT degiskeni arasindaki nedensellik
iligkisinin anlamsiz oldugu goriilmektedir (p=0,442). Buna gére GDP ve ICT degiskeni arasinda nedensellik
iligkisi bulunmamaktadir. Degiskenlerin 6zdeger grafigi ile ilgili istatistikler Tablo 7’de ve Sekil 1°de
sunulmustur.
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Tablo 7. Degiskenlere iliskin Ozdegerler Sekil 1. Ozdeger Grafigi

Roots of the companion matrix

Ozdeger
Modulus ]
Gergek Sanal
0,442 -0,093 0,451 “
0,442 0,093 0,451
s .
E .

Tablo 7 ve Sekil 1’e bakildiginda degiskenlerin
Ozdegerlerine iligkin istatistiki degerler ve grafiksel w0 |
konumu goriilmektedir. Tablo 7°de modulus olarak
ifade edilen degiskenlere iliskin 6zdegerlerin merkeze
uzakligin1 gostermektedir. Bir gercek saymnin degeri - ' ' - -

-1 -5 0 5 1
onun mutlak degerini ifade etmektedir. Tim Real

0zdegerler birim dairenin igerisinde yer aldigi igin stabil durumu karsilamaktadir. Bu asamadan sonra
caligsmada yer alan degiskenlere iliskin agiklanan varyans degerleri Tablo 8’de sunulmustur.

Tablo 8. Degiskenlere Iliskin Aciklanan Varyans

Tepki Degiskeni ve Tahmin Etki Degiskeni

Arahg DGDP DICT

DGDP
0 0 0
1 1 0
2 0,9859967 0,0140034
3 0,9762141 0,023786
4 0,9720835 0,0279165
5 0,9707254 0,0292746
6 0,9703455 0,0296545
7 0,9702513 0,0297488
8 0,97023 0,02977
9 0,9702256 0,0297744
10 0,9702248 0,0297752

Tablo 8’de yer alan degiskenlere iliskin agiklanan varyans degerlerine bakildiginda 10. tahmin
araligima yani en son tahmin degerine gére GDP degiskeni olusturulan modelin yaklasik olarak %97’sini
aciklamaktadir. Geriye kalan yaklasik %31k kismi ise ICT degiskeni tarafindan agiklanmaktadir. Buna gore
bagimli degiskenin (GDP) agikladig1 varyans bagimsiz degiskenin (ICT) agikladig varyanstan biiyiiktir.
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Sekil 2. Degiskenlere iliskin Aciklanan Varyans Grafigi

DICTL : DICTL DICTL : DGDPL
.03 .003
.02 .002
01 feeils N
0 — 01
DGDPL : DICTL DGDPL : DGDPL
.002 '01ﬁ
) \/—
-.002 .005
-.004
-.006 o

step

95% CI Orthogonalized IRF

impulse : response

Sekil 2’de degiskenlere iliskin aciklanan varyansin seyri gosterilmistir. Grafiklerde %95 giiven
araliginda etki tepki degiskenlerinin aciklanan varyansa gore degisimleri goriilmektedir. Dikey eksende
degisme oranlar1 yer alirken, yatay eksende tahmin araligi yer almaktadir. Sekilden de anlasilacag: lizere
baslangictan itibaren yaklasik 5. tahmin araligina kadar ICT — GDP degiskenleri arasinda agiklanan varyans
oraninda bir artis, GDP — ICT degiskenleri arasinda agiklanan varyans oraminda bir azalis seyri
goriilmektedir. Ancak 5. tahmin araligindan 10. tahmin araligina kadar gittikce sabitlesen bir seyir séz
konusudur.

5. Sonuc ve Oneriler

Bu ¢aligmada bilgi ve iletisim teknolojilerine yapilan yatirimlar ile gayri safi yurtici hasila arasindaki
uzun dénemde pozitif ve anlamli bir iligki tespit edilmistir. Bununla birlikte kisa donemde ise sadece
Kanada, Amerika ve Japonya iilkelerinde BIT e yapilan yatirimlarin GDP ile arasinda anlamli bir iliski tespit
edilmistir. Kisa donemde bu ii¢ iilkedeki anlaml iliskilerin ise negatif oldugu goriilmektedir. Kisa donemde
bu ii¢ iilkede BIT e yapilan ilave her bir birimlik artis GDP’de azalmaya neden olmaktadir. Italya, Almanya,
Fransa ve Ingiltere’de kisa donemde anlamli bir iliskiye rastlanmamistir. Buradan hareketle su yorum
yapilabilir. Amerika, Kanada ve Japonya’da BIT’e yapilan yatirimlar kisa dénemde GDP’de mevcut bir
azalisa neden olsa da uzun dénemde kisa donemdeki azaligtan daha fazla bir artis saglamaktadir. Bu sonug
ise yatirimcilar1 kisa dsnemde BiT ten fayda saglayamasa da, uzun dénemde GDP’de pozitif bir artisa neden
olmasi nedeniyle bu alana yoneltebilir. Ciinkii bu alanda yapilan yatirimlarin etkileri uzun vadede
sonuglanmaktadir. Yapilan analizlere gore ¢ift yonli bir iliski tespit edilememistir. Dolayis1 ile iki
degiskenin yer aldig1 bu modele gore GDP iizerindeki pozitif yonlii biiyiimenin nedeni, BIT degiskenindeki
pozitif yonlii artis olarak kabul edilmektedir. BiT’in GDP iizerindeki etkisi analizlerden elde edilen
istatistiklerle desteklenmistir. Aciklanan varyans analizine bakildiginda ise yaklagik %97 lik kisminin GDP
tarafindan geri kalan kismmin ise BIT’e yapilan yatirimlar tarafindan aciklandigi gériilmektedir. Bu
sonuglardan hareketle GDP iizerinde etkisi olabilecek degiskenlerin varligi buradan da anlasilabilmektedir.

Ilerde yapilacak calismalarda GDP iizerinde etkisi olabilecegi diisiiniilen, literatiirde adi gecen
degiskenler ¢alisma modeline eklenerek model gelistirilebilir. Calismada panel veri metoduyla PMG analizi,
VAR analizi ve Granger nedensellik testi uygulanmugtir. Ileride konuyla ilgili yapilacak galismalarda daha
farkli metodlar uygulanabilir. Calismadan elde edilen sonuglardan hareketle BIT alaninda yatirim yapacak
firmalarin yapilan yatinmin kisa vadede degil; uzun vadede olumlu sonuglanacagi hatta kisa vadede
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Amerika, Kanada ve Japonya gibi iilkelerde azalisa neden olacagi 6ngoriilebilir. Bu ¢aligma gelismis tilkeler
i¢in BIT nin yatirim yapilabilecek bir alan oldugunu gostermektedir. Ulusal bazda ise hiikiimetlerin BIT ne
yatirim yapacak firmalara tesvik saglamalart uzun donemde firmalarin daha c¢ok getiri saglamalarina neden
olabilir. Bu da iilke GDP’sine uzun vadede olumlu geri doniis saglayacaktir.

Calismadan elde edilen bulgulara gore BIT in uzun vadede GDP iizerinde pozitif ve anlamli etkisi, bu
alanda faaliyet gdsteren firmalarin yatirimlarini uzun vadeli olarak planlamalarinin, uzun vadede ekonomik
anlamda kazamimlar saglayacagim gdstermektedir. Firmalarm biinyelerinde BIT departmanlar
bulundurmalar1 gelisen teknolojiye ayak uydurmalarinda kolayliklar saglayacak ve kazancglarini arttiracaktir.
BIT alaninda yapilan ar-ge c¢aligmalari ise firmalarin rekabette bir adim 6nde olabilmesine olanak
saglayacaktir. Ozellikle gelisen iilkeler 6zelinde yapilan bu calisma bulgulari, gelismekte olan iilke verileri
ile de kiyaslanarak karsilastirmasi yapilabilir. Arastirmacilar bu calisma 6zelinde yer alan BIT degiskeni
haricinde GDP iizerinde etkili olabilecegi diisiiniilen degiskenleri de modele dahil ederek aragtirmanin
kapsamini genisletebilirler. Bu ¢aligma ile BIT ve GDP alaninda yapilacak olan farkli ¢aligmalara 1sik
tutmasi hedeflenilmistir. Yapilacak ¢aligmalarda farkli analiz modelleri ve teknikleri kullanilarak bahsi gecen
degiskenler hakkinda ¢ikarimlar yapilabilir.

Extended Summary

This study attempts to analyze the interaction between investments in information and Communication
Technologies (ICT) and economic growth in the G7 countries. ICT is an essential factor that has impacted
global economic performance, especially regarding rapid technological improvements since the 1990s. This
study uses panel data methodologies to examine ICT investments' short-term and long-term effects on the
gross domestic product (GDP) from 1990 to 2010. We apply the Pooled Mean Group (PMG) estimator,
panel VAR analysis, and Granger causality tests. The results show a significant and positive relationship
between ICT investments and GDP across the G7 countries in the long run, suggesting that investments in
ICT increase economic output. Yet, the results are controversial in the short run. For instance, short-term
ICT investments have a negative impact on GDP in Canada, the United States, and Japan. In addition, there
is no significant effect in Italy, Germany, France, and the United Kingdom.

The Granger causality test results indicate that ICT investments lead to GDP growth but not vice
versa, highlighting the role of ICT as a driver of economic development, particularly over extended periods.
Moreover, the study highlights that ICT investments reduce the GDP per capita gap among developed
countries, such as the G7. Therefore, ICT might improve productivity, efficiency, and overall economic
performance and support long-term sustainable growth.

To conclude, the study suggests that ICT has crystal clear long-term economic benefits, unlike short-
term ones. The findings underscore that ICT investments are a critical strategy for enhancing economic
growth in the digital age, particularly for developed economies. Future studies might extend the results by
employing other variables, such as human capital and infrastructure development.

Etik Beyam
Bu ¢alismada herhangi bir ¢ikar ¢atigmasi ve etik kurul izni gerektiren durum yoktur.
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RESEARCH ARTICLE

Ar-Ge Yogunlugunun Firma Performansina Etkisi: BIST

Sirketleri Uzerine Bir Arastirma

Tunay Aslan!

Oz

Arastirma Geligtirme (Ar-Ge) maliyetleri, isletmelerin rekabet gii¢lerini ve iirettikleri mal
ve hizmetlerin ihtiyaglar1 karsilama diizeyini artirmay1 saglamak i¢in yaptiklar giderlerdir.
Bu caligmada Borsa Istanbul’da mali sektér disindaki diger sektérlerde yer alan firmalarin
2014-2023 yillar1 arasinda yaptigi Ar-Ge yatirimlarinin firma performansi istiindeki
etkisini arastirilmaktadir. Finansal performans gostergeleri olarak 6zsermaye (ROE) ve
aktif karlihigr (ROA), bagimsiz degisken olarak Ar-Ge yogunlugu ve kontrol degiskenleri
olarak da aktif biyiikliigii, net satislar ve kaldira¢ orani kullanilmigtir. Yapilan panel veri

regresyon analizi sonucunda Ar-Ge yogunlugunun ROE ve ROA iizerinde negatif yonde
istatistiksel agidan anlamli etkisinin oldugu tespit edilmistir.

Anahtar Kelimeler: Ar-Ge Yogunlugu, Finansal Performans, Ozsermaye Karlilig1, Aktif
Karliligt

The Effect of R&D Intensity on Firm Performance: A Study on
BIST Companies

Abstract

Research and Development (R&D) costs are the expenses incurred by enterprises to
increase their competitiveness and the level of fulfilment of the needs of the goods and
services they produce. This study investigates the impact of R&D intensity on firm
performance of firms in sectors other than the financial sector in Borsa Istanbul between
2014 and 2023. Return on equity (ROE) and return on assets (ROA) are used as financial
performance indicators, R&D intensity as an independent variable and asset size, net sales
and leverage ratio as control variables. As a result of the panel data regression analysis, it
is determined that R&D intensity has a statistically significant negative effect on ROE and
ROA.

Keywords: R&D Intensity, Financial Performance, Return on Equity, Return on Assets
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1. Giris

Glintimiiziin hizla degisen kiiresel ekonomisinde firmalar icin yenilik, rekabetci avantaj ve uzun siireli
biiyiime acisindan bir mihenk tagidir. Yenilige giden yolda ise Ar-Ge faaliyetleri, pazar paylarim ve finansal
performanslarii siirdiirmek isteyen firmalar i¢in {iriin gelistirme ve teknolojik yenilenme i¢in can damart
konumundadir. (Vithessonthi & Racelai, 2016). Firma degeri bakimindan diinyada ilk siralarda gelen ve Ar-
Ge yatirimlari yiiksek olan Apple, Google ve Amazon gibi teknoloji sirketlerinin finansal performanslart da
(Ozsermaye ve Aktif karlilig) yiiksek seyretmekte ve Ar-Ge yogunlugunun firma performansindaki dnemini
vurgulamaktadir. (Lee & Choi, 2024).

Ar-Ge ve yenilik yatinmlarinin firma performansi iizerindeki etkisi arastirmacilarin  ve
akademisyenlerin uzun siiredir ilgisin ¢eken bir konu olmustur. Firmalar i¢in, Ar-Ge yatirimlar1 ve firma
performansi arasindaki iliskinin kuvveti ve derecesini anlamak bu konuda politikalar belirlemek ve aksiyon
almak icin hayati 6nem arz etmektedir. Nitekim firmalar bu sekilde rekabetci ve karli kalabilmektedirler.
Nitekim bir firmanin yenilik yapma ve sektorde rekabetgi kalma kabiliyeti Ar-Ge ve cesitli i¢ faaliyetler
yoluyla elde ettigi bilgi birikimine baghdir. Ornegin 1991 yilinda ABD firmalarimn Ar-Ge faaliyetlerine
yaptig1 yatirimlarin toplam varliklaria oranimin ortalama %3,7° si iken bu oran 2010’lu yillarin basinda
ortalama %7’ ye ylkselmistir. (Vithessonthi & Racelai, 2016). Yine, 2014 yilinda Endiistriyel Arastirma ve
Inovasyon Ekonomisi (IRI) tarafindan yaymlanan "En Biiyiik 2500 Kiiresel Isletmenin Ar-Ge Yatirimlar
Siralamasi”" raporu, firmalarin son on yilda Ar-Ge faaliyetlerine yaptiklari yatirimlarin ortalama %4,9
arttigmi gostermektedir. Ozellikle Giiney Kore ve Cinli sirketlerin Ar-Ge yatirimlarimin biiyiime orani
sirastyla %16,6 ve %9,8 olmustur (Gui-long vd., 2017). Bu da Ar-Ge yatirimlarinin firma performansini
etkilemedeki Onemine daha ¢ok odaklanildigini gostermekte ve bu konu aragtirmalarin  Onemini
vurgulamaktadir.

Ar-Ge yogunlugunun firma performansi lizerindeki etkisini arastiran énceki ¢aligmalar farkli bulgular
ortaya koymustur. Bazi ¢aligmalar Ar-Ge harcamalarinin firmalarin finansal performanslari izerinde anlamli
ve pozitif bir etki saptarken digerleri bu etkinin negatif yonlii oldugu bulgusuna varmistir (Xu & Jaewoo,
2018; Kim vd., 2023; Rahman & Howlader, 2022; Lee vd., 2014). Pozitif etki bulan ¢alismalar, Ar-Ge
yatirimlarinin inovasyonu tesvik ettigini, bunun da verimliligi, pazar farklilagmasini ve karlilig1 artirdigini
savunmaktadir. Bununla birlikte, diger ¢alismalar Ar-Ge faaliyetleriyle iliskili yiiksek maliyetler ve riskler
gibi finansal kaynaklar1 zorlayabilecek ve kisa vadeli karliligi olumsuz etkileyebilecek potansiyel
dezavantajlar1 vurgulamistir. Sonu¢ olarak yapilan akademik calismalar model, 6rneklem, kullanilan
degiskenler bakimindan Ar-Ge yatirimlarinin firma performansi tizerindeki ¢ok yonlii etkisinin farklilik arz
edebilecegini gostermistir.

Bu ¢alisma Borsa Istanbul’daki farkl sektorlerde yer alan firmalarin 2014-2023 yillar1 arasinda yaptig
Ar-Ge yatirnmlarinin firma performansi Gistiindeki etkisini arastirmaktadir. Bagimli degisken olarak iki ayri
modelde 6zsermaye ve aktif karliligi (Zhu & Huang, 2012; Choi & Williams, 2013), bagimli degisken olarak
Ar-Ge yogunlugu (Polat& Elmas, 2016; Ehie & Olibe, 2010; Lin vd., 2011; Zhu & Huang, 2012) ve kontrol
degiskenleri olarak da aktif biiyiikliigli, net satislar ve kaldira¢ oran1 (Coombs & Gilley, 2005; Giannetti
&Ongena, 2009) kullanilmigtir. Genellikle Ar-Ge harcamalariin net satiglara orani olarak olgiilen Ar-Ge
yogunlugu, bir firma i¢in inovasyonun stratejik onemini ifade eder. Yiiksek Ar-Ge yogunlugu basarili
inovasyonlar garanti etmese de Ar-Ge'ye yogun yatirim yapan firmalarin yenilik¢ilik ve teknolojik atilimlara
dayal1 olarak rekabet etme olasiligi daha yiiksektir. Caligsma ayrica, firma performansin etkileyebilecek diger
faktorleri hesaba katmak icin kaldirag orani, net satislar ve toplam varliklar1 kontrol degiskenleri olarak
analiz etmektedir. Kaldirag orani bir firmanin finansal istikrarini ve risk profilini etkileyebilirken, net satislar
ve toplam varliklar firmanin 6lgegi ve operasyonel verimliligi hakkinda fikir vermektedir.

Calismanin literatiire katkisi, Borsa Istanbul’daki mali sektor disindaki tiim sektorleri kapsayan ve
diger calismalara gore daha giincel verileri analiz ederek bilgi tabanli ekonomide firma rekabetgiligini ve
karliligini nasil artirabilecegine dair kapsamli bir analiz sunmay1 amaglayan bir ¢alisma olmasidir. Boylece

57



caligmanin yoneticiler, yatirnmcilar ve politika yapicilar i¢in faydal sonuglar elde edilmesi beklenmektedir.
Yoneticiler bu bilgileri kaynak tahsisi ve inovasyon stratejileri hakkinda bilingli kararlar almak igin
kullanabilir. Yatirimcilar, yatirnm kararlar1 verirken Ar-Ge yatirimlarinin potansiyel degerini daha iyi
degerlendirebilirler. Politika yapicilar, Ar-Ge faaliyetlerini tesvik etmek ve firmalar1 inovasyon c¢abalarinda
desteklemek icin etkili politikalar tasarlayabilirler.

Caligmanin ikinci boliminii literatiir incelemesi, tglincii boliimiini metodoloji ve analiz, doérdiincii
boliimiinii ise sonuc ve éneriler kismi olusturmaktadir.

Ar-Ge, insan, kiiltiir ve toplum bilgisi dahil olmak iizere bilgi stokunu artirmak ve mevcut bilgilerin
yeni uygulamalarini tasarlamak igin yiirlitiilen yaratict ve sistematik ¢aligmalar” olarak tanimlamigtir
(Frascati Manual, 2015).

Frascati Kilavuzu'na goére Ar-Ge terimi ii¢ ¢esit faaliyeti kapsamaktadir: Bu faaliyetlerden birincisi
olan temel arastirma; “goriiniirde herhangi bir 6zel uygulamasi veya kullanimi1 bulunmayan, 6ncelikle olgu
ve gozlemlenebilir gerceklerin temellerine ait yeni bilgiler edinmek i¢in yiiriitiilen deneysel veya teorik
calisma” olarak tamimlanmistir. Uygulamali aragtirma, “yeni bilgi elde etmek igin yiiriitillen &6zgiin
arastirma” seklinde tanimlanmis olup, belirli uygulanabilir bir amaca veya hedefe yonelik fayda saglamak
icin gergeklestirilmektedir. Deneysel gelistirme ise “arastirma ve uygulamali deneyim sonucunda elde edilen
yeni bilgiden faydalanarak ve ilave bilgi tireterek, yeni iiriinler veya siiregler liretmeye veya mevcut iiriin
veya siiregleri iyilestirmeye yonelik sistemli ¢aligma” olarak tanimlanmistir (OECD, 2015: 45).

2. Literatur

Karacaer vd. (2009), IMKB’de islem goren 84 firmanin 2005-2006 dénemi verilerini kullanarak Ar-
Ge giderlerinin firma performansina etkisini regresyon ve korelasyon analizlerini kullanarak aragtirmislardir.
Arastirma sonucunda Ar-Ge giderleri ile firma performansi arasinda olumlu ve anlamli bir iligki tespit
edilmistir.

Ehie ve Olibe (2010), ABD’de imalat ve hizmet sektdrlerinde faaliyet gosteren firmalara ait Ar-Ge
harcamalarinin isletmenin finansal performansi {izerindeki etkisini arastirmistir. Yapilan arastirma
sonucunda Ar-Ge harcamalarinin firmalarin finansal performansini anlamh diizeyde pozitif etkiledigi
sonucuna varilmustir.

Ayaydin ve Karaaslan (2014), Borsa Istanbul’da imalat sektdriinde faaliyet gosteren 145 firmanm
2008-2013 yillart arasindaki verilerini kullanarak Ar-Ge harcamalarinin finansal performans {izerindeki
etkisini panel veri analizi ile Ol¢miistiir. Calisma sonucunda Ar-Ge harcamalarinin firma performansi
iizerindeki etkisinin olumlu oldugu sonucuna ulagilmustir.

Polat (2016), Borsa Istanbul’da imalat sektdriinde faaliyet gosteren ve siirekli olarak Ar-Ge
yatiriminda bulunmus 52 firmanin 2007Q1-2015Q2 dénemine ait ¢eyreklik verileri ile, Ar-Ge yatirimlarinin
finansal performans tizerindeki etkisini panel veri analizi ile aragtirmistir. Yapilan arastirma sonucunda Ar-
Ge yatirimlarimin finansal performans tizerinde anlamli bir etkisinin olmadigi sonucuna varilmistir.

Erdogan ve Yamaltdinova (2019), Borsa Istanbul'da islem goren 62 iiretim firmasimin 2008-2017
yillarin1 kapsayan doneme ait verilerini kullanarak Ar-Ge harcamalari ile finansal performansi arasindaki
iligkiyi panel veri analizi yontemi ile incelemislerdir. Caligma sonucunda Ar-Ge harcamalari ile finansal
performans arasinda olumlu bir iliski oldugunu tespit etmislerdir.

Giizen ve Basar (2019), Borsa Istanbul'da islem goren firmalarin 2012-2018 yillarmi kapsayan
verilerini kullanarak Ar-Ge giderleri ile faaliyet kar1 arasindaki iliskiyi dinamik panel veri analizi yontemi ile
aragtirmislardir. Arastirma sonucunda Ar-Ge harcamalarmin faaliyet karmi cari dénemde azalttigi ancak
sonraki donemlerde ise arttirdig1 sonucunu bulmuslardir.
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Vithessonthi ve Racela (2016), ABD’de 18.636 firmanin 1990-2013 arasindaki verilerini panel veri
analizi ile analiz etmis ve Ar-Ge yogunlugunun isletmenin karlilig1 {izerinde negatif yonlii etkisinin oldugunu
tespit etmistir.

Chen vd., (2019) Tayvan’daki yar iletken sektoriinde faaliyet gosteren 96 firmanin 2005-2016
arasindaki verilerini dinamik panel veri analizi ile analiz etmis ve Ar-Ge yogunlugunun cari donem aktif
karlilik oran1 (ROA) iizerindeki etkisinin negatif, bir ve iki donem sonraki etkisinin de pozitif oldugu
sonucunu bulmuslardir.

Phuong ve Manh (2017) Vietnam borsasina kayitli 359 firmanin 2012-2016 arasindaki verilerini
kullanarak panel veri analizi yapmis ve Ar-Ge harcamalarinin aktif karliligint olumlu etkiledigi sonucuna
varmistir.

Mulugeta (2021) tarafindan Etiyopya'daki 476 firmadan Ar-Ge'ye yatirmin firma performansi
iizerindeki etkilerini arastirmistir. Ampirik sonuglar, Ar-Ge'ye yatirimin hem inovasyonu hem de uzun vadeli
finansal performansi olumlu yonde etkiledigini, ancak kisa vadeli finansal performansi olumsuz etkiledigini
gostermistir.

Akyol ve Ozkan (2023) Tiirkiye’nin 500 biiyiik sanayi kurulusunun Ar-Ge yogunlugu ile finansal
performansi arasindaki iliskiyi panel veri modeli ile analiz etmis ve analiz sonucunda Ar-Ge yogunlugunun
finansal performanslar1 baslangicta olumsuz etkiledigini ancak Ar-Ge yogunlugunun belirli bir seviyenin
iistiine ¢ikmastyla etkinin pozitif olarak degistigi sonucuna varmislardir.

Ozkeneci (2023), Borsa Istanbul teknoloji endeksinde kayitli 30 isletmenin Ar-Ge harcamalarinin
finansal performans iizerindeki etkisini panel es biitiinlesme testini kullanarak arastirmis ve aktif karlilik
orant ile Ar-Ge harcamalar1 arasinda %10 anlamlilik diizeyinde pozitif ve istatistiksel olarak anlamli bir
iligki tespit edilmistir.

Prokopenko vd. (2022) tarafindan yenilenebilir enerji teknolojilerindeki arastirma ve gelistirme
maliyetlerinin sirketlerin karlilig1 tizerindeki etkilerini aragtirmistir. Duragan zaman serilerini analiz etmek
icin vektor otoregresif bir modele dayanan arastirmada, aragtirma ve gelistirmeye yapilan yatirimlarin ve
harcamalarim sirketlerin karlilik gostergelerini olumlu yonde etkiledigini sonucuna ulagilmistir.

3. Yontem

Aragtirmanin bu boliimiinde; arastirmanin 6rneklemi, veri setinin olusturulma siireci, arastirmanin
modeli ve incelenen degiskenlerin dlglimii hakkinda agiklamalar yer almaktadir.

3.1. Arastirmann Veri Seti ve Orneklemi

Aragtirmada, literatiir kapsaminda olusturulan hipotezleri incelemek icin BIST e islem goren sirketler
incelenmistir. Arastirmanin 6rneklemi, 2014 ve 2023 yillar1 arasinda 920 adet gézlemden olugmaktadir. Veri
setinin 2013 yilinda baslanmasinin ve 2023 yilinda sona erdirilmesinin temel nedeni yiiksek diizeyde gdzlem
sayisina ulagmaktir.

Aragtirmanin uygulama kismu kapsaminda gerekli veri seti, BIST te listelenen sirketlerin 2014 - 2023
yillarinda kamuoyuna agiklanan finansal tablo verilerinden olusturulmustur. Séz konusu veriler FINNET veri
tabanindan elde edilmistir. Bununla birlikte bankalar, sigorta sirketleri, yatirim ortakliklari, finansal
kiralamalar ve holdingler gibi finansal kuruluslar, farkli diizenlemelere tabi olduklarindan dolay: 6rneklem
kapsamina dahil edilmemistir.
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Tablo 1. Arastirmanin Orneklemi

No Kod No Kod No Kod No Kod No Kod No Kod No Kod
1 ADEL 16 BRISA 31 DYOBY 46  KAREL 61 NUHCM 76  SKTAS 91 YATAS
2 AKSA 17 BUCIM 32 EGEEN 47 KARSN 62 OTKAR 77 TATGD 92  YUNSA
3 ALCAR 18 BURCE 33 EGPRO 48 KATMR 63 OYAKC 78 TETMT

4 ALCTL 19 CELHA 34 EGSER 49 KERVT 64 PARSN 79 TMSN

5 ALKA 20 CEMAS 35 EMKEL 50 KLMSN 65 PETKM 80 TOASO

6  ALKIM 21  CEMTS 36 EREGL 51 KORDS 66 PETUN 81 TTKOM

7  ARCLK 22 CIMSA 37 FONET 52 KOZAA 67 PINSU 82 TTRAK

8 ARSAN 23 CUSAN 38 FORMT 53 KOZAL 68  PNSUT 83 TUKAS

9 ASELS 24 DAGI 39 FROTO 54 KRSTL 69 POLTK 84 TUPRS

10 ASUzU 25 DARDL 40 GENTS 55 KRTEK 70 PRKAB 85 ULKER

11 ATEKS 26 DESA 41 HEKTS 56 KUTPO 71  SARKY 86 ULUSE

12 AYGAZ 27 DEVA 42 |HEVA 57 MAVI 72 SASA 87 USAK

13 BAKAB 28 DGNMO 43 |IPEKE 58 MNDRS 73 SAYAS 88 VESBE

14 BANVT 29 DITAS 44 ISDMR 59 MRSHL 74 SEKUR 89 VESTL

15 BOSSA 30 DMSAS 45 JANTS 60 NETAS 75 SILVR 90 VKING

Tablo 1’de arastirmanin Orneklemini olusturan sirketler yer almaktadir. Son olarak calismada
kullanilan veri seti dengeli panel veri seti olup, gerceklestirilen analizlerde STATA 15.0 programindan
faydalanilmistir.

3.2. Arastirmamin Model, Hipotez ve Degiskenleri

Arastirma kapsaminda iki adet panel veri modeli olusturulmustur. S6z konusu modellere (1) ve (2)
numarali denklemlerde yer verilmistir.

ROAi,t: BO + BlARGEi,t‘i‘ B2K0i,t + B3NSi,t+ B4ABi,t+ Eit (1)
ROE;;= B0 + B1ARGE;:+ B2KOit + B3NSit+ B4ABit+ &it 2

(1) ve (2) numarali denklemlerde yer alan ve aragtirmanin bagimli degiskenleri olan ROA; 1 sirketinin
t donemindeki aktif karliligini, ROE;; ise i sirketinin t donemindeki 6zsermaye karliligini ifade etmektedir.
Bununla birlikte, arastirmanin bagimsiz degiskeni olan ARGE;;, i sirketinin t donemindeki Ar-Ge
yogunlugunu ifade etmektedir. Ote yandan KOiy, i sirketinin t donemindeki toplam borglarmin toplam
varliklarina oranini, NSjt i sirketinin t donemindeki net satislarini ve son olarak ABi; ise i sirketinin t
donemindeki toplam aktiflerinin dogal logaritmasimi belirtmektedir. S6z konusu modeller kapsaminda KO,
NSi: ABi: degiskenleri, kontrol degiskenleri olarak kullanilmustir.

Ar-Ge yogunlugunun isletmelerin ROA ve ROE degerleri tizerindeki etkisinin incelenmesi siirecinde
ilgili literatiir dogrultusunda olusturulan hipotezlere Tablo 2’de yer verilmistir.

Tablo 2. Arastirmanin Hipotezleri

Hipotez Aciklama

Hi Ar-Ge yogunlugunun isletmelerin Aktif Karlilig1 lizerinde istatistiksel agidan anlamli etkisi vardir.

Ha Ar-Ge yogunlugunun isletmelerin Ozsermaye Karlihig1 iizerinde istatistiksel agidan anlamli etkisi vardar.
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3.3. Arastirmanin Bulgulari

Arastirmanin bu boliimiinde; tanimlayici istatistikler, panel regresyon analizine iliskin testler ve tespit
edilen bulgulara iliskin genel degerlendirmeler yer almaktadir.

Tablo 3. Tammlayic Istatistikler

Degisken Gozlem Ortalama Std. Sapma Min. Max.
ROA 920 7,056 11,940 -88,87 63,5
ROE 920 9,641 68,744 -1572,32 122,79
ARGE 920 0,855 1,402 0 21,2
KO 920 55,263 34,306 0 440,13
NS 920 20,860 1,936 14,16 27,54
AB 920 21,065 1,914 15,1 26,77

Tablo 3’te yer alan tanimlayic istatistik degerleri incelendiginde; en yiiksek ortalama degere sahip
degisken kaldirag oran1 (KO) degiskenidir. Bununla birlikte en diisiik degerlere sahip degiskenler ARGE ve
KO degiskenleri olup, en yiiksek degere sahip degisken ise KO degiskenidir.

Tablo 4. Korelasyon Matrisi

ROA ROE ARGE KO NS AB
ROA 1.0000
ROE 0.4005" 1.0000
ARGE -0.1316" -0.2158" 1.0000
KO -0.4488" -0.1291" -0.0597 1.0000
NS 0.2389" 0.1734" -0.0911" -0.0022 1.0000
AB 0.2226" 0.1569" -0.0341 -0.0751" 0.9643" 1.0000
Not: * p < 0.01.

Tablo 4’te arastirmanin degiskenleri arasindaki iligkinin yoniinii ve diizeyini belirleyen korelasyon
katsayilar1 tablosu yer almaktadir. S6z konusu kat sayilarin incelenme siirecinde degiskenler arasindaki
korelasyon katsayisi, -1 ve +1 degerlerine yakinligina gore cok zayif, zayif, giiclii ve ¢ok giiclii olarak
degerlendirilmektedir (Tan, 2016: 144).

Bununla birlikte panel veri regresyon analizi kapsaminda kullanilacak modelin sabit etkiler veya
tesadiifi etkiler modellerinden hangisi olduguna karar verebilmek i¢in Hausman testi kullanilmaktadir. Buna
gbre arastirmanin modelleri kapsaminda gerceklestirilen Hausman testine ait sonuglar Tablo 5°te yer

almaktadir.
Tablo 5. Hausman Testine iliskin Sonuclar
Model Ad1 Olasilik Degeri
Model 1 0.1073
Model 2 0.0000"
Not: * p < 0.01.

Tablo 5’te yer alan Hausaman testine iligkin sonuglar incelendiginde; Model 1 i¢in tesadiifi etkiler ve
Model 2 igin ise sabit etkiler tahmincilerinin gegerli oldugu gorilmektedir.

Arastirma kapsaminda incelenen panel veri modellerinde; otokorelasyon, degisen varyans ve birimler
aras1 korelasyon sorunlarinin olup olmadigimnin incelenmesi gerekmektedir. Bu sorunlarin modele dahil
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edilmesinin, tespit edilecek analiz sonuglarinda tutarsizliklara yol agacag belirtilmektedir (Un, 2018: 75). Bu
baglamda, aragtirmanin modellerinde iliskin gergeklestirilen test sonuglar1 Tablo 6’da sunulmustur.

Tablo 6. Otokorelasyon, Degisen Varyans ve Birimler Arasi Korelasyon Test Sonuclari

Test Degeri
Test Tiirii
Model 1 Model 2

Modified Bhargava et al. Durbin-Watson 1.7776375 1.9553459
Baltagi-Wu LBI 1.9410369 2.0369357

WO0: 0.000 W0: 0.000
Levene, Brown ve Forsythe Testi WS50: 0.000 WS50: 0.000

W10: 0.000 W10: 0.000
Pesaran CD testi 0.000" 0.000"

Not: “p < 0.01; ™p < 0.05, ™"p < 0.10.

Tablo 6’da arastirmanin modellerine ait test sonuglar1 yer almaktadir. Model 1 ve Model 2 kapsaminda
otokorelasyon problemi Modified Bhargava vd. Durbin-Watson testi ve Baltagi-Wu LBI testi ile incelenmis
olup, tespit edilen test degerleri genel olarak her iki model i¢inde 2’ye yakin ve biiyiik oldugundan dolay1
(Tatoglu, 2016:238) arastirmanin modellerinde otokorelasyon sorununun oldugu goriilmiistiir. Bununla
birlikte, degisen varyans problemi Model 1 ve Model 2 kapsaminda Levene, Brown ve Forsythe Testi ile
arastirilmis ve s6z konusu test sonucunda ilgili modellerde degisen varyans sorununun oldugu goriilmiistiir.
Son olarak, birimler aras1 korelasyon varsayimi Pesaran CD testi ile incelenmis olup, elde edilen test
istatistigine gore ilgili modellerde birimler arasi korelasyonun oldugu sonucuna ulagilmastir.

Arastirma kapsaminda olusturulan modellerde; otokorelasyon, de§isen varyans ve birimler arasi
korelasyonun en az bir tanesinin olmasi, varyanslar ve buna bagl olarak standart hatalarin, t ve F istatistik
degerlerinin ve R? ile giiven araliklarmin gegerliligini etkileyebilecektir. Bu baglamda, arastirmanin
modelinde s6z konusu sorunlarin birinin olmasi durumunda direncgli tahmincilerin kullanimi tercih edilerek
analizler gergeklestirilir (Tatoglu, 2016:252). Bu kapsamda aragtirmanin her iki modelinde de bahsi gegen
sorunlarin varlig1 tespit edildiginden dolayi, her iki modelde de direngli tahminciler arasinda yer alan
Driscoll ve Kraay (1998) yontemi kullanilmig olup, tespit edilen sonuglar Tablo 7°de gosterilmistir.

Tablo 7. Analiz Sonuglari

Degisken Model 1 Model 2
EWiVe ERITR
ARGE (0.038) (0.004)
0,155 0,139"
KO (0.002) (0.001)
" 4177 4,100°
(0.000) (0.001)
2,915" 2,766™
AB (0.000) (0.013)
) 8,755 11,055
Sabit (c) (0.382) (0.536)
Gozlem Sayisi 920 920
Firma Gozlem Sayisi 92 92
Prob. > chi? 0.000" 0.002"
R? 0.293 0.182

Not: "p < 0.01; ™p < 0.05, ™"p < 0.10.

Tablo 7°de arastirmanin modellerine iliskin analiz sonuglar1 yer almaktadir. Modelin istatistiksel
agidan anlamlilik diizeyini test eden Prob. > chi? degerinin istatistiksel agidan anlamli olmasi (p<0.01)
modelin %99 giivenilirlikle anlamli ve yeterli diizeyde agiklama giiciine sahip oldugunu gostermektedir.
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Ayrica olusturulan Model 1 ve Model 2 kapsaminda bagimsiz degiskenlerin bagimli degiskenleri agiklama
giiciinii gdsteren R? degerleri sirasiyla 0.29 ve 0.18’dir.

Bu baglamda Model 1’¢ iliskin sonuglar incelenecek olursa; ARGE degiskeninin ROA iizerinde
negatif yonde %5 6nem diizeyinde, bununla birlikte KO ile AB degiskenlerinin negatif, NS degiskeninin ise
pozitif yonde %1 o6nem diizeyinde istatistiksel agidan anlamli etkilerinin oldugu tespit edilmistir. Bununla
birlikte Model 2’ye iliskin sonuglar da incelendiginde; ARGE degiskeninin ROA {izerinde negatif yonde %1
onem diizeyinde, KO ile AB degiskenlerinin negatif, NS degiskeninin ise pozitif yonde sirasiyla %1, %5 ve
%1 6nem diizeylerinde istatistiksel agidan anlamli etkilerinin oldugu tespit edilmistir.

Sekil 1. Bulgularin Ozeti

R-GE AR-GE
O || 1S () Hy ] Y
abul abul

Gergeklestirilen panel regresyon analizi sonucunda elde edilen bulgularin 6zeti, Sekil 1'de yer
almaktadir. Buna gore, arastirma kapsaminda incelenen H1 ve H2 hipotezlerinin kabul edildigini ifade etmek
miimkiindiir.

4. Sonuc¢

Isletmelerin faaliyetlerini basarili bir sekilde siirdiirmeleri ve rekabetci avantajlarim siirdiirebilmeleri
icin Ar-Ge faaliyetlerini ve giderlerini siirekli olarak artirmalart biiyiik 6nem tagimaktadir. Buna bagli olarak
Ar-Ge yogunlugunun isletme performanslari iizerindeki etkisini 6lgmeye yonelik gerek yurt i¢inde gerekse
yurt disinda ¢ok sayida arastirma yapilmistir. Bu ¢alismada da Borsa Istanbul’daki farkli sektrlerde yer alan
firmalarin 2014-2023 yillar1 arasinda yaptigi Ar-Ge yatirimlarinin firma performans: iistiindeki etkisini
aragtirllmistir. Bagimli degisken olarak 6zsermaye ve aktif karliligi, bagimsiz degisken olarak da isletmeler
icin ivovasyonun stratejik onemini ifade eden Ar-Ge yogunlugu kullanilmistir. Ayrica aktif biiytikligii, net
satiglar ve kaldirag orani kontrol degiskeni olarak kullanilmistir. Yapilan arastirma sonucunda Ar-Ge
yogunlugunun isletmelerin aktif karliligt ve Ozsermaye karlilig1 iizerindeki etkisinin negatif yonde
istatistiksel olarak anlamli bir sekilde etkilemistir. Bu sonug, Vithessonthi ve Racela (2016) ile Chen vd.,
(2019) tarafindan yapilan c¢aligmalarin sonuglar1 ile uyumludur. Ayrica Mulugeta (2021) tarafindan
Etiyopya'daki 476 firmadan Ar-Ge'ye yatirnmin firma performansi iizerindeki etkilerini arastirdig
calismanin sonuglarinda ve Akyol ve Ozkan (2023) Tiirkiye’nin 500 biiyiik sanayi kurulusunun Ar-Ge
yogunlugu ile finansal performansi arasindaki iligkiyi inceledigi caligmanin sonuglarinda da Ar-Ge'ye
yatirrmlarin kisa vadede finansal performansi olumsuz etkiledigini ancak uzun vadede olumlu etkiledigi
yoniindeki sonuglar ile kismen uyumludur. Ancak bu caligmanin sonuglart ile Ehie ve Olibe (2010),
Ayaydin ve Karaaslan (2014), Polat (2016), Erdogan ve Yamaltdinova (2019) gibi ¢alismalarin sonuglarin
sonuglari ile uyumsuzdur. Ar-Ge yatirimlarinin niteligi geregi isletmenin finansal performansi iizerindeki
etkisi gecikmeli olabilir. Ilk yillarda yapilan yiiksek tutarli Ar-Ge giderleri uzun vadeli yatirim olup,
isletmenin inovasyon, arastirma ve yeni Uriin gelistirme potansiyelini belli bir zaman periyodunda
artirmaktadir. Bu nedenle igletme performansi iizerindeki etkisi de gecikmeli olmaktadir. Ayrica igletmelerin
Ar-Ge yatirimlarinin yetersiz olmasi, siirekliliginin olmamasi ve verimli bir sekilde yonetilmemesi de
isletmenin finansal performansini olumsuz etkileyebilir.
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Extended Summary

Innovation, propelled by R&D activities, holds significant importance for companies seeking
sustainability in their market share and improve their financial outcomes. This study analyses the impact of
R&D intensity on the financial performances of Borsa Istanbul (BIST) firms from 2014 to 2023. The sample
excludes firms in the financial sector. R&D intensity is the independent variable, return on equity (ROE) and
return on assets (ROA) are dependent variables. The dataset covers the period from 2014 to 2023 and
contains 920 observations. Financial firms are not included because of their unique regulatory landscape. We
conduct two models to calculate firms’ performance: R&D intensity is the main independent variable, while
ROA and ROE are the dependent variables. Hausman tests assess the suitability of fixed or random effects
models, whereas robust regression technigues are utilised to mitigate autocorrelation and heteroskedasticity.
The results indicate that while R&D is essential for long-term competitiveness and innovation, it may have a
detrimental impact on short-term financial performance. High R&D expenses can place a strain on resources,
and the financial benefits frequently require a period of time to become apparent. Consistent with earlier
research, this study found that spending in R&D might have a detrimental effect on financial success in the
short run since the hefty initial investment and the elusive immediate payoff of R&D. A delayed positive
influence on firm performance might be the cause of the short-term setbacks of Turkish firms. In sum, R&D
expenditures are crucial for innovation and long-term competitiveness, but they do not guarantee immediate
financial success. The negative short-term impact on ROA and ROE in Turkish firms could be a result of
insufficient R&D investments or inefficient management of those investments.

Etik Beyam
Bu calismada herhangi bir ¢ikar ¢atismasi ve etik kurul izni gerektiren durum yoktur.
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