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Abstract

Tirkiye is frequently exposed to earthquakes due to its location in one of the most active earthquake zones in
the world. Following the recent earthquakes in the southeastern part of the country, the need to quickly recover
from the losses in the local and regional economies of the affected areas makes it extremely important to
analyze economic structure to ensure a planned economic development. In view of this, this study aims to
investigate the key economic sectors that should be prioritized for investment in the reconstruction process of
these places for an effective and efficient economic recovery. In doing so, a static explicit Input-Output (1-O)
Model based on Leontief's work is adopted. The key sectors that require investment priority for the recovery and
development of local economies in the shortest possible time have been identified using a categorical
classification methodology based on the unbalanced growth model proposed by Hirschman.
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Oz

Tirkiye, diinyanin en aktif deprem kusaklarindan birinde yer almasi nedeniyle sik sik depreme maruz
kalmaktadir. Ulkenin giineydogu kesiminde meydana gelen son depremlerin ardindan, etkilenen bolgelerin yerel
ve bolgesel ekonomilerindeki kayiplarin hizla telafi edilmesi ihtiyaci, planli bir ekonomik kalkimmanin
saglanmasi i¢in ekonomik yapinin analiz edilmesini son derece onemli hale getirmektedir. Bunu g6z oniinde
bulunduran bu c¢alisma, etkili ve verimli bir ekonomik toparlanma igin bu yerlerin yeniden yapilandirilmasi
siirecinde yatirim igin 6ncelik verilmesi gereken kilit ekonomik sektorleri arastirmayi amacglamaktadir. Bunu
yaparken, Leontiefin caligmasina dayanan statik bir agik Girdi-Ciktt (I-O) Modeli benimsenmistir. Yerel
ekonomilerin mimkiin olan en kisa siirede toparlanmasi ve kalkinmasi i¢in yatirnm onceligi gerektiren kilit
sektorler, Hirschman tarafindan onerilen dengesiz biiyiime modeline dayanan kategorik bir simniflandirma

metodolojisi kullanilarak belirlenmistir.
Anahtar Kelimeler:Deprem, Ekonomik Etki, Girdi-Cikt1 Modeli, Kilit Sektérler, Iyilestirme Stratejileri
JEL Smmiflandirmasi:C67, R15

Makale TirU: Arastirma Makalesi
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I.  INTRODUCTION

Disaster is generally defined as "a natural, technological or human-induced event that
causes physical, economic and social losses for the whole or certain segments of the society,
stops or interrupts social life and human activities, and the coping capacity of the affected
society is not sufficient” (AFAD, 2014, p.23). The Disaster and Emergency Management
Presidency (AFAD) categorizes disasters into two groups: natural disasters and man-made
disasters. Natural disasters can develop slowly, such as severe cold, drought and famine, or
suddenly, such as earthquakes, floods, floods, fires, landslides, rockfalls, avalanches, storms,
tornadoes, volcanic eruptions, etc. Human-induced disasters are defined as nuclear,
biological, chemical and industrial accidents, transportation accidents, accidents caused by

overcrowding, migrants and displaced persons, etc. (Web 1, 2022).

Natural disasters are occurrences that almost every country in the world inevitably
faces in one way or the other. In recent years, the most common natural disasters affecting
humanityremain earthquakes, floods, landslides, and wildfires.Among them, earthquakes are
more destructive events -physically, socially, and economically- than other
disasters.Earthquakes cause significant damage to the economy of the affected region,
depending on the magnitude and location of the earthquake and the level of development of
the affected country.This damage is much greater in underdeveloped or developing
countries.When an earthquake occurs, it causes huge costs in the economic structure of that
region, including labour, income and production losses, debris removal costs, humanitarian

aid costs and the costs involved in the reconstruction process (Karagoz, 2007).

As in many other countries, Turkiye is a country where natural disasters occur
frequently due to its geological structure, geomorphological, and meteorological
characteristics. The country’s location within one of the world’s most active earthquake
zones puts earthquakes at the head of the aforementioned list of natural disasters. Having
caused so much loss of lives and properties in Tirkiye so far, these frequently occurring
earthquakes are still expected in the coming years. The losses incurred due to quakes go
beyond physical and social to economic losses. Post quakes reconstruction comes along with
high costs which often leads not only to failure to reach targeted goals but also comes along
with periods of economic contractions. In view of this, there is an urgent need for a planned
redevelopment approach if the physical, social, and economic problems resulting from

earthquakes are to be minimized.
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In order to achieve quick recovery from earthquake impacts and to create a planned
development, first, the economic impact of the earthquake should be determined. Even
though most scientific studies on earthquakes are often handled of its social and physical
effects with the economic dimension sufficiently explored.In light of this therefore, studies
that explore the economic dimension/s of earthquakes gain importance of in understanding
the economic impacts of these earthquakes. In understanding and determining the economic
impact, it becomes a matter of utmost importance to analyze the economic structure and how
the various (economic) sectors relate within the affected area. This study therefore adopts the
I-O model to determine the economic impacts of the earthquakes in the stated regions. In the
modern sense, the model is based on the work of Wassily Leontief (1936), which is a
balanced model that evaluates the relations between all the units that make up the economic
structure at the sectoral level. Several other types of 1-O models exist such as the static and
dynamic, open, semi-open, and closed, national, regional, and interregional. In this work, the

national and regional open static 1-O models are used.

First, national and international literature on the subject is presented. Next, the
concepts and methods used are discussed. The definition and mathematical expression of the
input-output model used as the method of the study are explained. Another method used in
the study is the location quotient (LQ) method. Last, regional input-output tables were
prepared for the earthquake-affected provinces of Adana, Adiyaman, Diyarbakir, Gaziantep,
Hatay, Hatay, Kahramanmaras, Kilis, Malatya, Osmaniye, and Sanlwrfa using the location
quotient method. With the help of these tables, forward and backward linkage effects of
sectors in the regional economy are calculated; Hirschman categories and key sectors are
identified. The results of the study are presented and evaluations are made in line with the

findings.

This work presents recommendations based on strategic approached that are geared
towards mitigating the economic impacts the 7.7 mw earthquake that occurred in Gaziantep
province Sehitkamil district and the 7.6 mw earthquake that occurred in Ekindzu district of
Kahramanmaras province on 6 February 2023 (KOERI, 2023) along the East Anatolian Fault
Lines (EAF). Despite generally expressed as specific points (based on epicenters),
earthquakes impact on a wide geography owing to the tectonic movements which occur along
the fault line and over a wide area during earthquakes. Areas affected by earthquakes are

shown in Figurel and Figure II.
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Figure I: Initial Quake, 4:17 a.m. Figure 11: Large Aftershock, 1:24 p.m.
Source: NYT, 2023
The 10 provinces most affected by earthquakes are Adana, Adiyaman, Diyarbakir,
Gaziantep, Hatay, Kahramanmaras, Kilis, Malatya, Osmaniye, and Sanlurfa. Apart from the
loss of lives and properties, it can reasonably be estimated that these provinces have also been

negatively impacted in economic terms as previously indicated.

These earthquakes have already affected more than 15 million people, claimed the
lives of more than 48,000 people, damaged more than half a million buildings,
communications and energy structures, and caused significant economic losses.A total of 332
tent-cities and 360,167 tents have already installed, 1,440,668 citizens have been sheltered in
these. A large number of temporary residential works is underway to build and install 189
container-cities and 90,914 container-homes. Currently 34,120 families have beensheltered in

these containers (Republic of Tirkiye Presidential Strategy and Budget Department, 2023).

Since February 6, the earthquakes have caused 1.739 trillion TL (56.9 billionUSD) of
housing damage to the Turkish economy. The second largest loss was the destruction of
public infrastructure and damage to public service facilities (242.5 billion TL, 12.9 billion
USD). Damage to the non-residential private sector such as manufacturing, energy,
telecommunications, tourism, health, education, small businesses and places of worship is
estimated at 222.4 billion TL (11.8 billion USD). It is estimated that the damage caused by
the earthquake in the form of severely damaged or demolished houses that had to be

demolished urgently, amounted t0822.9 billionTL, while the damage to moderately damaged



Caliskan, A. & Kiigiikmehmetoglu, M. 2024. An Input-Output Model Of The Economic Structure of the Earthquake Affected Region In
Tiirkiye For Effective and Efficient Recovery. International Review of Economics and Management, 12(1), 1-44.

houses amounted t0209 billionTL. Accordingly, the total economic damage to residential
buildings amounted to 1,031.9 billion TL (54.7 billionUSD). Furthermore, taking into
account losses in the insurance sector and macroeconomic impacts, the total damage of the
earthquake on the Turkish economy is estimated at 2 trillion TL (103.6 billionUSD), which
could amount to 9% of GDP in 2023(Republic of Turkiye Presidential Strategy and Budget
Department, 2023).

Il. LITERATURE

The 1-O model was formally developed and used for the first time by Wassily
Leontief. The first examples of input-output tables, which form the basis of interindustrial
economics, were prepared for the US economy in 1919 and 1929. The first 1-O model was
“Quantitativelnput-Output relations in the Economics System of the United States” published
by W. Leontief in 1936 (Aydogus, 2010). By the end of the 1950s, the studies were more
related to intersectorallinkages, with progress made within the framework of the analysis of
the forward and backward linkage coefficients. Chenery and Watanabe (1958) defined the
forward and backward linkage coefficient in their study and compared the production
structure of four countries, namely the USA, Japan, Norway, and Italy, using the I-O analysis
method. On the other hand, Hirschman (1958) focused on identifying key sectors in line with
the studies on forward and backward linkage coefficients. And accordingly, he categorized
sectors into four categories as:industries with high forward and backward linkage;industries
with high backward linkage and low forward linkage;industries with high forward linkage
and low backward linkage; and industries with low forward and backward linkage so that he
emphasized the need to prioritize those sectors with both high forward and backward linkage

for investments.

Among the various economic models used to predict the effects of disasters, the most
widely used model is the 1-O method. Cochrane (1974, 1997), Wilson (1982), Kawashima et
al. (1991), Boisvert (1992), Rose et al. (1997, 1998), Gordon and Richardson (1998),
Okuyama et al. (1999, 2004, 2009, 2014, 2015), Hallegatte (2008), Wu et al. (2012), and Arto

et al. (2014, 2015) come to mind as international studies.

The first 1-O study prepared on a national scale in Tirkiye was carried out by the State
Planning Organization (SPO) for 1959. The study is a model prepared by consolidating the
Turkish economy into 15 sectors. The second study by SPO, which is more comprehensive

than the first study, is based on an open static model with 37 sectors prepared for 1963
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(Korum, 1967). After the SPO, the input-output tables for the years 1968, 1973, 1979, 1985,
and 1990 on a national scale were prepared by the State Institute of Statistics (SIS).
Thereafter, tables for the years 1998, 2002, and 2012 were prepared by the SIS under its new
name, Turkish Statistical Institute (TURKSTAT) (Aydogus, 2010).

In this study, since the economic effects of earthquakes are calculated at the regional
level, studies based on the regional 1-O model are emphasized in the literature. Studies on the

regional 1-O model are summarized in Table I.
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Table I: Regional Input-Output Model Studies

Divitcioglu | Toraman | Ozturk | Ozyurt | Flegget | Ersungur | Fritzetal. | Bazzazanet| IDA | WBDA Sel | Demir
(1966) (1973) (1978) | (1982) | al. (1995) | (1996) (2003) al. (2005) | (2012) | (2014) | (2015) | (2019)
Literature

Antalya MaErEriri;ra Eﬁ;:g:?a Trabzon Avon Erzurum le’sr'zrei; Yazd Izmir BI\;\(/: ?(Sstea Sivas | Adana
Base Year 1963 1963 1968 1980 1984 1995 1995 2000 2008 2011 2014 | 2017
Number of Sectors 19 20 39 64 32 64 55 22 36 26 8 69
National Coefficient Used X
National Coefficient Converted to Regional Coefficient X X X X
Directly Measured Coefficient X X X X X X X
Primary Data X X X X X X X X X X X
Secondary Data X X X X X X X X X
Interindustry Linkage X X X X X X X
Multiplier Analysis X X X X X X X X

Source: The table was created by the authors
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In these studies, made use of various methods such as the survey method, cross-
industry location quotient (CILQ) method, location quotient (LQ) method, and data from
official institutions were used to transform the national input-output table into a regional

input-output table.
I1.  MATERIALS AND METHODS

This work makes use of the most current input-output table published by TURKSTAT
in 2012. And as per this table, there is a total of 62 sectors in the Turkish economy.The 62
sectors are grouped into 18 subsectors in the regional input-output table. The reason for the
grouping is that it is easier to compile the data and that the LQ method used in the study can
be calculated with the employment data. Also, since the amount of employment is obtained
from the most up-to-date SSI data for 2021 and these data are compiled by SSI in only 18
sectors, the national input-output table has been grouped in the same direction so that
calculations can be made. These sectors, which are grouped based on the national input-output
table of 2012 are shown in Table II.

Table I1: Consolidated Sectors

Sector NACE Grouping 2012 Input-Output Table
Code Code Sector Numbers

1 A Agriculture, Forestry, and Fishing 1-3

2 B Mining and Quarrying 4

3 C Manufacturing Industry 5-23

4 D, E Electricity, Gas, Steam, Water, and Sewage 24-26

5 F Construction and Public Works 27

6 G Wholesale and Retail Trade 28-30

7 H Transportation and Storage 31-35

8 | Accommodation and Food Service 36

9 J Information and Communication 37-40

10 K Finance and Insurance Activities 41-43

11 L Real Estate Activities 44

12 M Professional, Scientific, and Technical Activities 46-50

13 N Administrative and Support Service Activities 51-54

14 o] Public Administration and Defense 55

15 P Education Services 56

16 Q Human Health and Social Work Activities 57-58

17 R Culture, Art, Entertainment, Recreation, and Sports 59-60

18 S Other Service Activities 61-63

Source: The table was created by the authors

Based on the aggregated national table, technical coefficients matrix, Leontief matrix,
and Leontief inverse matrixfor 18 sectors were calculated for each individual province and

one for theregion covering the 10 provinces (thereafter referred as ‘the region’). With the help
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of these matrices, the linkages between the sectors that make up the economic structure of the
affected by the earthquakes 10 provinces and the region has been determined. Total forward
and backward linkage coefficients expressing interindustry linkages were calculated with the
Leontief inverse matrix. Thus, the structure of the regional economy, which includes each

province and the region, was analyzed and comparisons made.
I11.1. The Input-Output (I1-O) Model

The 1-O model was developed by Wassily Leontief in the late 1920s and early 1930s.
This analysis, which came to prominence in the United States during the Second World War,
was originally designed to be applied at the national level (Isard, 1998). However, the 1-O
model is a flexible model which canshow variations according to the research topic or the
researcher's goals. Depending on the nature of the study, it can be created at the national level
as well as at the regional or interregional level.
In order to use the 1-Omodel, an input-output table is needed. The economic activity of
a region associated with a number, say n, of producing 'sectors." These thought of as
'industries’ and might include resource-based activities, manufacturing, and services. Each of
the sectors in the region assumed produces a single, unique product. 1-O model attempt to
interconnections of an economy by recording, for a given period (say one year), the economic
transactions that occur in the economy. These transactions can be seen of view of either the
selling sector in the region or the buying sector in the region(lsard, 1998).The input-output
table that forms the basis of the I1-O model is shown in Table I11.
Table I11: Input-Output Table

Interindustry Sales (2) Sales to Final Demand (YY) | Total Sales (X)
Z11 | Z12 ‘e 4 ‘e Z1n Cq iy 81 e Xp
Zyq Zyy Zy; Zon Cy iy g5 e, X5
Ziq Zip e Zij e Zin Ci ii 8i € Xi
Zn1 Zn2 Znj Znn Cn in En €n_ Xn
1y 1, ]; e 1y L
Value
Added
ovy | ov, e ov; e ovy, ov
Imports m; | m, m; my M
Total Outlays (X) | x; X, e Xj e X C I G E

Source:lsard et al., 1998
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In Table Ill, the rows show the sectors that provide the product, and the columns
contain the sectors that buy the product. The parameters in the relevant table are listed below

with their notations:

z;;: the amount of production of sector i that is consumed by sector j

Y;: the value of sales of sector i goods to final consumers(households, exports,
investment, and all levels of government)

x;. the total value of goods produced by sector i (sector i’s gross output)

c;: personal consumption expenditures of sector i

i;: purchases of igoods as investments

gi: government purchases of sector i

e;. exports of sector i

I;- payments for labor servicesof sector |

ov;: payments for all other value added items of sector j

m;: payments for imported inputs of sector j

Based on the input-output table, two equations are formed for the total production. The
total production is shown as row sum of the input-output table in Equation (1), and the total
production as column sum in Equation (2). Accordingly, both equations (total level of input

and output of sectors)are equal to each other (Isard et al., 1998).

Xi = Zj1 + Zjp+... +Zi]'+' tzip ¢+ ii + gi + eifor Vi (1)
Xj = le + Z2j+. . +Z1]+ . +an + l] + OV]' + m]-for V] (2)

In order to calculate the direct and indirect effects of the changes on the final demand
specific to the sectors, with the help of the input-output table, the proportional sizes of the
values are found. With the help of these proportional values(a;;), how much input from which
sector is needed for a unit of service and products produced on the basis of each sector can
then be calculated. Direct input coefficients are obtained by dividing the total amount of
products produced by sector i and received by sector j (z;) bythe total production
expenditures for products and services produced by sector j(x;)(Isard et al., 1998). This

calculation is shown in Equation (3).

| (3)
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Starting from Equation (3), after determining the input coefficients in this way for
each sector in the economy, a square matrix is formed from these coefficients. This matrix is
called input coefficients matrix, technical coefficients matrix or technology matrix. In order to
obtain the matrix, the interindustry relations section of the input-output table is used. The
input coefficients matrix shows the direct effects of bring about in that sector of an increase in

the final demand of any sector (Bocutoglu, 1990).

_a11 a12 cee al] e aln_
a1 A ay; dzn

Aol : : : : : 4
dj;  djz @t Qjp (4)
[dn1 Ap2 an] Apn |

In Equation (4), the input coefficients matrix, which directly shows the input
coefficients, is expressed with the symbol A in the equation solution. The numbers in the
indices of the coefficients indicate the relevant row and column. For example, the coefficient
a;,Shows the proportional value of the production of the sector in the 1st row and 2nd column
of the table.

Equations (1) and (2), which form the basis of the input-output model are expressed as
a matrix, and in Equation (5), they are expressed as a vector of sector-based production totals.

Equation (6) shows the final demand vector on the basis of sector.

H
X=|Xj| (5)
x|

(6)

The total production obtained from the sum of the row elements of the input-output
table in Equation (1) is shown in Equation (7) in terms of the matrices specified in Equation
(4), Equation (5), and Equation (6).

X=AX+Y )
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For the solution of the model, the production vector must be isolated from the equation
and created in terms of the input coefficients vector and the final demand vector (Aydogus,

2010).This process is illustrated in Equation (8).
X—AX=Y (8)

For the solution of Equation (8), it is necessary to know that the product of any matrix
with the diagonal elements 1 and the identity (I) matrix whose other elements are 0 is equal to

itself. Equation (9) is obtained when X matrix is placed in common brackets.
I1-A)X=Y 9)

The equation where(I — A)isfoundis called Leontief matrix, named after Wassily
Leontief who is regarded as the founder of the 1-O model. Leontief matrix (I — A)shows the

final demand for one unit of production of sectors (Ersungur, 1996).

If both sides of Equation (9) are multiplied by the Leontief inverse matrix(I — A)™1,
Equation (10) is formed, since the product of a matrix inverse and itself is equal to the unit
matrix, and the product of the unit matrix and a vector does not change the value of the vector
(Aydogus, 2010).

X = (I— A)~1Y(10)

Leontief inverse matrix (I — A)~forms the basis of input-output analysis by
establishing the relationship between final demand and output levels. This matrix, expressed
in Equation (11), shows both the direct and indirect effects of the sectors within the economic

structure.

B11 Biz - By 0 Bin]
[321 Bzz sz an

1I-at= (11)

Ba Bz - By - PBm

Bar Buz = By - Ban

The production and final demand vectors in Equation (10) are also considered as AX
and AY as marginal values or increments. The increases in the final demand of only one
sector or all industries are written as Equation (12), assuming an increase of AY (Ersungur,
1996).

13
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AX = (1—A)"1AY(12)

In this way, input-output analysis is thus, used as a planning tool. Accordingly, the total
production of industries in the economy can be calculated by multiplying the inverse Leontief

matrix with the final demand vector (Ersungur, 1996).

The input-output model helps to determine how important the sectors are to each other
by taking into account the intersectoral exchanges of intermediate goods. In the input-output
tables, it is shown how much input each sector in the economy receives from other sectors to
produce and how much of the outputs produced in the sector are used in which
sectors(Aydogus, 2010).The exchange of goods between sectors is what backward and

forward linkages, or economic “connectedness”(Miller and Blair, 2009).

The direct backward linkage of sector j — the amount by which sector j production
depends on interindustry inputs — is given the sum of the elements in the jth column of the

directinput coefficients matrix is shown in Equation (13) (Miller and Blair, 2009). BL(d); =
it @55(13)

The direct forward linkageof sector j is given the sum of the row elements of the input
coefficients matrix and is shown in Equation (14) (Miller and Blair, 2009).FL(d); =
=12 (14)

However, the direct linkage reflect only direct exchanges between sectors. The
linkages between the sectors gives more accurate results when the total linkages are

calculated.

To capture both direct and indirect linkages in an economy, column sums of the
Leontief inverse matrix, were proposed as a total backward linkage measureand it is shown in
Equation (15) (Miller and Blair, 2009).

BL(1); = Xz, 1;(15)

The total forward linkage, is given the sum of the row elements of the Leontief
inverse matrix and it is shown in Equation (16) (Miller and Blair, 2009).

FL(); = Xj=11;;(16)

Hirschman's unbalanced growth model is based on interindustry linkages. He argues

that the linkages have the quality of feeding and stimulating each other's production of the
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sectors, and that these should be taken into account in investment decisions. Sectors with high
linkages are chosen as the key sector because they increase production, employment, and
income more than investments made in other sectors (Altan, 1996). According to Hirschman,
priority is given to the sectors with the highest total linkages while making development
decisions. For this reason, it makes more sense to consider the ones with high backward
linkage. Because entrepreneurs know that there is a buyer to whom they can sell goods, which
creates a safer harbor in making investment decisions (Savas, 1987). In view of this, sectors
are divided into four groups according to their backward and forward linkages by Hirschman
(Hirschman, 1958):

e Category I: Industries with high backward and forward linkages
e Category IlI: Industries with high backward linkage and low forward linkage
e Category IlI: Industries with high forward linkage and low backward linkage

e Category IV: Industries with low backward and forward linkages

Accordingly, industries with high forward and backward linkagesin category lare the
key sectors with the highest investment priorities for the economy. Both linkages are above
the average value. By producing intermediate goods and receiving inputs to a significant
extent, it affects both the sectors where goods are purchased and sold (lloglu, 1993).
Categoryll sectors are those with high backward linkage and low forward linkage. It consists
of sectors with a backward linkage above the average and a forward linkage below the
average. If there are still unused resources after directing resources to key sectors, they should
be redirected to these sectors (Yilanci, 2008). Category Il sectors consist of those with high
forward linkage and low backward linkage. They include sectors with a forward linkage
above the average and a backward linkage below the average. These sectors need to be
stimulated by the key sector. Generally, by producing intermediate goods, the production of
the sectors that demand these goods increases and new industries emerge.
CategorylVsectorsare thosewith low forward and backward linkages. Both forward and
backward linkages of the sectors in this category are low. Also, both linkages are below the
average value. These sectors also need to be stimulated by the key sectors. It has no direct

effects on other sectors (Yilanci, 2008).

I11.11. Location Quotient (Lq) Method

Location quotient (LQ) method is preferred as a method in this study since it is one of

the most frequently used techniques in creating a regional I-O model. This method is
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calculated as the ratio of the share of any sector in the region to its share in the country
according to a certain indicator -such as the number of enterprises, the number of employees,
turnover, gross investments, among others- and shows the concentration level of the sector in
terms of the country average regarding the said indicator. The indicator determined for this
study is the number of employment. The calculation of LQ according to the employment is
shown in Equation (17) (Isard et al., 1998).

EJ/E)

LQ]1 = m(l?)

LQ]i: location quotient in sector i based on employment in a given regionJ
Ef employment in activity i in a given region J

EJ: total employment in a given region J

E;: employment in activity i in the nation

E : total employment in the nation

When that location quotient is greater than 1, it indicates that the sector is concentrated
in the region above the country average. The coefficient being equal to 1 indicates that the
concentration level of the sector in the region is equal to the country average. And when that
the coefficient is less than 1, it indicates that the sector is less concentrated in the region than
the country average. While preparing the regional input-output table, in cases where the LQ
values calculated for the sector are greater than or equal to 1, the sector values in the national
coefficients table are written in the same way in the regional table. In cases where the LQ
value is less than 1, the calculated LQ value is multiplied by the sector values in the national

table and written in the regional table (Miller and Blair, 2009). These values are calculated

using Equation (18).

(LQ)a; if LQI<1
(18)
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Thus, by converting national input-output tables into regional input-output tables, the

relationships between industries in the local economy can then be analyzed.

IV.  ANALYSIS AND RESULTS

The Gross Domestic Product (GDP) and Per Capita GDP values of the 10 provinces
and the region in general which is determined as the study area are shown in Table 1V
according to the 2021 TURKSTAT data, and the highest GDP values in the region belong to
the provinces of Gaziantep and Adana. The ratio of the GDP of the region to the country

corresponds to 9%.

Table 1V: 2021 GDP and Per Capita GDP Values of 10 Provinces and the Region

GDP (thousand Per Capita | Percentage Within | Percentage

Provinces TRY) Population | =hp TRy the Region | Countrywide
Adana 141,672,580 2,263,373 62,594 21% 1.95%
Adiyaman 23,236,012 632,148 36,757 3% 0.32%
Diyarbakir 62,494,019 1,791,373 34,886 9% 0.86%
Gaziantep 148,588,413 2,130,432 69,746 22% 2.05%
Hatay 101,461,596 1,670,712 60,730 15% 1.40%
Kahramanmaras 63,004,412 1,171,298 53,790 9% 0.87%
Kilis 7,006,880 145,826 48,050 1% 0.10%
Malatya 38,831,203 808,692 48,017 6% 0.54%
Osmaniye 30,945,765 553,012 55,959 5% 0.43%
Sanlurfa 57,589,407 2,143,020 26,873 9% 0.79%
Region-wide 674,830,287 | 13,309,886 50,701 100%

Trkiye 7,248,788,983| 84,680,273 85,602 100%

Source: TURKSTAT, 2021
Per capita GDP is obtained by dividing the GDP value by the population is mapped

and shown in Figure Ill. The highest per capita GDP is in Gaziantep, Adana, and Hatay

provinces.
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Figure I11: Per Capita GDP Values of 10 Provinces

Source: The figure was created by the authors

The GDP values of the sectors included in the economy of 10 provinces in
TURKSTAT data are shown in Table V. Accordingly, the sectors of industry, services, public

administration, education, human health and social work activities come to the fore.
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Table V: 2021 GDP Values of 10 Provinces and the Region by Sectors

729
<
= =1 o 3 [} < 3
< ~ [} o S 2 ®
. S £ E & 2 £ 2 2 2 = 2 £
Industries ] s = 8 = s = = < = < =
= — < N E X < E =) 9 S
< o Z" [3+] T < 2 7] < > =
< =) o = (@) 763 o)
< o
M
Agriculture, forestry, and fishing 10,208,479 3,051,387 8,748,301 5,129,481 5,417,056 5,594,743 984,387 | 3,683,770 2,494,150 57,266,486 401,805,954

Industry 7,047,039 1,115,360 7,454,519

Manufacturing industry 2,977,099 3,295,816 974,781 5,112,579

Building 6,402,174 1,043,590 4,490,251 6,396,756 3,504,000 3,013,742 520,073 | 2,540,967 | 1,005,974 2,952,971 31,870,498 367,218,833

Services 3,090,977 8,983,972 27,224,338 7,959,208 984,497 | 5,676,003 | 4,327,717 126,569,563

Information and communication 1,371,847 96,451 1,107,784 423,353 185,296 280,012 55,627 234,551 63,683 238,892 4,057,496 199,576,584
Finance and insurance activities 3,179,299 333,578 937,536 1,740,011 1,020,893 566,473 76,493 596,022 222,833 575,113 9,248,250 211,640,623
Real estate activities 5,866,329 1,693,664 4,064,139 5715300 | 4,754,904 | 2986190 | 493921 | 2,784,245 | 1,720,868 2,866,531 32,946,091 358,675,847

Professional, administrative, and support

. . 5,493,009 626,916 2,557,138 3,909,846 2,624,950 1,317,158 164,282 1,197,32 447,886 2,098,582 20,437,086 345,474,812
service activities

Public admlnlsyratlon, educ_a'glt_)n, human 17,392,110 13,556,882 | 12,660,768 | 8,528,149 4,279,205 101,169,440 769,000,822
health, and social work activities
Other service activities 2,514,928 260,764 981,563 1,123,062 949,564 560,107 69,271 699,382 254,751 1,266,441 8,679,831 166,979,807

Source: TURKSTAT, 2023
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The national input-output table was then converted into a regional input-output table in order to make economic analyzes of the 10

provinces and the region affected by the earthquakes. LQ values calculated for 18 sectors according to 2021 by using equation (17) are shown in

Table VI.
Table VI: LQ Values of 18 Sectors in 10 Provinces Affected by Earthquakes and Throughout the Region
Industries Adana | Adiyaman | Diyarbakir | G.antep |Hatay| K.maras | Kilis | Malatya | Osmaniye | S.urfa | Region-wide
Agriculture, Forestry, and Fishing 2.24 1.09 0.82 0.53 096 | 1.18 |0.73| 0.93 1.27 2.37 1.31
Mining and Quarrying 0.80 3,52 1.37 0.24 058 | 151 |043| 1.02 0.37 0.30 0.84
Manufacturing Industry 0.92 1.03 0.58 1.52 071 | 146 |065| 1.14 1.18 0.58 1.03
Electricity, Gas, Steam, Water, and Sewage 1.23 1.52 1.68 0.56 093 | 279 |077| 0.73 1.32 1.16 1.23
Construction and Public Works 0.91 1.44 1.36 1.06 1.09 | 1.03 |213| 132 1.30 1.04 1.11
Wholesale and Retail Trade 1.06 0.70 0.87 0.85 1.07 | 070 |044| 0.85 0.91 0.63 0.87
Transport and Storage 0.82 0.98 1.17 0.74 1941 0.72 |095| 0.65 0.75 1.12 0.98
Accommaodation and Food Service 0.66 0.55 0.61 0.45 0.72 | 050 |0.48| 0.73 0.45 0.37 0.56
Information and Communication 0.38 0.23 0.47 0.26 021 | 036 |0.20| 0.53 0.28 0.28 0.33
Finance and Insurance Activities 0.87 0.34 0.53 0.54 063 | 039 |0.19| 0.67 0.51 0.47 0.59
Real Estate Activities 0.88 1.26 1.16 0.79 0.66 | 091 |0.28| 0.86 0.25 0.47 0.81
Professional, Scientific, and Technical Activities 0.72 0.41 0.52 0.55 0.61 041 |0.34| 0.47 0.58 0.74 0.58
Administrative and Support Service Activities 1.06 0.99 1.60 1.01 1.07 | 0.66 |147| 0.96 0.91 1.93 1.15
Public Administration and Defense 0.88 2.17 3.02 1.19 162 | 161 |0.66| 234 0.57 2.76 1.67
Education Services 0.91 1.34 1.91 0.99 146 | 096 |331| 1.04 1.75 2.18 1.32
Human Health and Social Work Activities 1.23 1.06 1.46 1.26 130 | 099 |161| 122 1.07 1.38 1.25
Culture, Art, Entertainment, Recreation, and Sports | 0.88 0.74 0.70 0.40 0.79 0.69 | 0.55 0.99 0.80 0.59 0.70
Other Service Activities 0.88 0.84 0.61 0.98 133 | 076 |[1.93| 1.11 0.74 0.91 0.93

Source: The table was created by the authors

20




Caliskan, A. & Kiigiikmehmetoglu, M. 2024. An Input-Output Model Of The Economic Structure of the Earthquake Affected Region In
Turkiye For Effective and Efficient Recovery. International Review of Economics and Management, 12(1), 1-44.

According to Table VI, the sectors with an LQ value equal to or above 1 are the
sectors that have gained specialization in that province by concentrating above the country
average. These sectors are expressed in bold font and darker tones in the relevant table for 10
provinces and the total region.

e Specialized sectors in Adanainclude;agriculture, forestry, and fishing;electricity, gas,
steam, water, and sewage;wholesale and retail trade; administrative and support service
activities; human health and social work activities.

e Specialized sectors in Adiyamanare; Agriculture, forestry, and fishing; mining and
quarrying; manufacturing industry; electricity, gas, steam, water, and sewage; construction
and public works; real estate activities; public administration and defense; educational
services; human health and social work activities.

e In Diyarbakir,mining and quarrying; manufacturing industry; electricity, gas, steam,
water, and sewage; construction and public works; transportation and storage; real estate
activities; administrative and support service activities; public administration and defense;
educational services; human health and social work activities sectors are specialized.

e In Gaziantep,manufacturing industry; construction and public works; administrative and
support service activities; public administration and defense; human health and social
work activities sectors are specialized.

e In Hatay,construction and public works; wholesale and retail trade; transportation and
storage; administrative and support service activities; public administration and defense;
educational services; human health and social work activities; other service activities
sectors are specialized.

e In Kahramanmaras, there is specialization inagriculture, forestry, and fishing; mining
and quarrying; manufacturing industry; electricity, gas, steam, water, and sewage;
construction and public works;public administration and defense sectors.

e In Kilis,there is specialization in construction and public works; administrative and
support service activities; educational services; human health and social work activities;
specializes in other service activities sectors.

e In Malatya, there is specialization in mining and quarrying;manufacturing industry;
construction and public works; public administration and defense; educational services;

human health and social work activities; specializes in other service activities sectors.
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e In Osmaniye,agriculture, forestry, and fishing;manufacturing industry; electricity, gas,
steam, water, and sewage; construction and public works; educational services; human
health and social work activities sectors are specialized.

e In Sanhurfa,agriculture, forestry, and fishing; electricity, gas, steam, water, and sewage;
construction and public works; transportation and storage; administrative and support
service activities; public administration and defense; educational services; human health
and social work activities sectors are specialized.

e Across the region, agriculture, forestry, and fishing; manufacturing industry; electricity,
gas, steam, water, and sewage; construction and public works; administrative and support
service activities; public administration and defense; educational services; human health

and social work activities sectors are specialized.

In creating the regional input-output table for the 10 provinces affected by the
earthquakes and the region, where the LQ values calculated for each sector as specified in
Equation (17) are equal to or greater than 1, the sector values in the national input coefficients
matrix (A matrix in Table A.l) arewritten in the same way on the regional table. In cases
where the LQ value is less than 1, the calculated LQ value is multiplied by the sector values in
the national input coefficients matrix (Amatrix) and written into the regional input
coefficients matrix. By using this method, the 2021 regional input coefficients matrix
(Amatrix) was created for the 10 provinces and the region(Table A.Il in appendix). Starting
from the Amatrix, the total forward and backward linkages were calculated by forming the
matrix for the total of 10 provinces and regions with Equation (7, 8, 9, and 10) to determine
the industrial linkagesfrom Leontief inverse matrix(I — A)~1.As an illustration, Table A.lll in

appendix provides regional Leontief inverse matrix.

According to Hirschman, priority is given to the sectors with the highest total
backward linkage while making development decisions. Regarding these analyses,the total
backward linkageof the sectors in the 10 provinces affected by the earthquakes and the
region are shown together in Table VII. Accordingly, the sectors with the highest total
backward linkage in each province are electricity, gas, steam, water, and sewerage,
manufacturing industry sector, construction and public works. It was observed that this
situation is the same throughout the region. The sectors with a total backward linkage above
the average throughout the region are the manufacturing industry, electricity, gas, steam,

water, and sewage, construction and public works, transportation and storage, accommodation
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and food service activities,and other service activities. These are the sectors that demand the

most intermediate inputs from other sectors and have priority in determining the key sectors.
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Table VII: Affected by EarthquakesTotal Backward Linkage of Sectors in 10 Provinces and the Region

Industries Adana | Adiyaman | Diyarbakir | G.antep | Hatay | K.marag| Kilis |Malatya | Osmaniye | S.urfa | Region-wide
Agriculture, Forestry, and Fishing 1,613 1,647 1,412 1,436 | 1,495 | 1,627 | 1,350 | 1,594 1,618 | 1,433 1,660
Mining and Quarrying 1,650 | 1,698 1,507 1,490 | 1,512 | 1,650 | 1,367 | 1,620 1,582 | 1,408 1,708
Manufacturing Industry 2,278 | 2,394 1,869 2,015 | 1,950 | 2,345 | 1,688 | 2,275 2,241 | 1,750 2,405
Electricity, Gas, Steam, Water, and Sewage 2,450 | 2,558 2,442 1582 | 2,145 | 2,524 | 1,793 | 2,101 2,191 | 2,077 2,496
Construction and Public Works 2,143 | 2,259 1,785 2,090 | 1,898 | 2,220 | 1,706 | 2,213 2,186 | 1,720 2,289
Wholesale and Retail Trade 1,569 1,577 1,459 1,469 1,467 | 1,522 1,323 1,523 1,477 1,392 1,597
Transport and Storage 1,749 | 1,823 1,622 1,653 | 1,683 | 1,690 | 1,522 | 1,674 1,697 | 1,572 1,856
Accommodation and Food Service 1,847 | 1,900 1,567 1,709 | 1,632 | 1,867 | 1,441 | 1,836 1,810 | 1,498 1,913
Information and Communication 1,422 1,374 1,351 1,331 1,314 | 1,375 1,225 1,425 1,353 1,292 1,416
Finance and Insurance Activities 1,452 1,308 1,330 1,314 | 1,336 | 1,303 | 1,168 | 1,377 1,296 | 1,280 1,379
Real Estate Activities 1,322 | 1,339 1,243 1,260 | 1,248 | 1,323 | 1,180 | 1,311 1,297 | 1,203 1,343
Professional, Scientific, and Technical Activities 1,536 1,480 1,417 1,420 | 1,443 | 1,447 | 1,299 | 1,491 1,450 | 1,384 1,531
Administrative and Support Service Activities 1,383 1,388 1,271 1,336 | 1,302 | 1,354 | 1,219 | 1,376 1,356 | 1,243 1,404
Public Administration and Defense 1,575 | 1,597 1,456 1,497 | 1,488 | 1,549 | 1,373 | 1,553 1,551 | 1,423 1,620
Education Services 1,250 | 1,261 1,220 1,188 | 1,216 | 1,234 | 1,164 | 1,218 1,223 | 1,195 1,266
Human Health and Social Work Activities 1,685 1,701 1,511 1,584 | 1537 | 1,664 | 1,406 | 1,668 1,641 | 1,452 1,721
Culture, Art, Entertainment, Recreation, and Sports | 1,604 1,569 1,480 1,446 1,506 | 1,519 1,357 1,572 1,530 1,436 1,591
Other Service Activities 1,763 | 1,768 1,524 1,663 | 1,589 | 1,727 | 1,420 | 1,745 1,706 | 1,480 1,809
Average 1,683 | 1,702 1,526 1,527 | 1542 | 1,663 | 1,389 | 1,643 1,623 | 1,458 1,722

Source: The table was created by the authors
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The total forward linkage of the sectors in the 10 provinces affected by the
earthquakes and the region are shown together in Table VIII. And accordingly, the sectors
with the highest total forward linkage in each province are the manufacturing industry,
electricity, gas, steam, water, and sewage, and transportation and storage sectors. It was
observed that this situation is the same across the region. The sectors with a total forward
linkage above the average throughout the region are agriculture, forestry, and fishing, mining
and quarrying, manufacturing industry, electricity, gas, steam, water, and sewage, wholesale
and retail trade, transportation and storage sectors. These are the sectors in which other

sectors demand the most intermediate inputs.
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Table VIII: Affected by EarthquakesTotal Forward Linkage of Sectors in 10 Provinces and the Region

Industries Adana | Adiyaman | Diyarbakir | G.antep | Hatay| K.maras | Kilis | Malatya | Osmaniye | S.urfa |Region-wide
Agriculture, Forestry, and Fishing 1,733 1,788 1,447 1,364 |1,589| 1,776 1,399 1,716 1,762 1,555 1,789
Mining and Quarrying 1,793 | 2,053 1,839 1,186 |1,483| 2,040 1,305 | 1,900 1,362 1,233 1,878
Electricity, Gas, Steam, Water, and Sewage 2,777 2,832 2,594 1,728 |2,434| 2,816 2,009 2,094 2,765 2,538 2,833
Construction and Public Works 1,438 1,488 1,478 1,459 |1,474| 1,485 1,447 1,476 1,478 1,466 1,491
Wholesale and Retail Trade 1,915 1,670 1,691 1,735 |1,824| 1,651 1,331 1,786 1,820 1,474 1,846
Transport and Storage 1,990 | 2,235 2,133 1,808 |2,150| 1,846 1,977 | 1,752 1,861 2,069 2,257
Accommodation and Food Service 1,132 | 1,100 1,110 1,082 |1,135| 1,090 1,080 | 1,135 1,085 1,069 1,108
Information and Communication 1,197 1,108 1,231 1,127 |1,103| 1,177 1,088 1,269 1,139 1,134 1,168
Finance and Insurance Activities 1,508 1,183 1,275 1,278 [1,333| 1,208 1,086 | 1,370 1,274 1,234 1,335
Real Estate Activities 1,440 | 1,472 1,460 1,365 |1,310| 1,424 1,114 | 1,415 1,120 1,207 1,398
Professional, Scientific, and Technical Activities 1,589 1,320 1,399 1,415 |1,467| 1,319 1,236 1,370 1,453 1,547 1,473
Administrative and Support Service Activities 1,445 1,432 1,424 1,415 |1,423| 1,283 1,393 | 1,416 1,388 1,410 1,445
Public Administration and Defense 1,028 | 1,029 1,029 1,028 |1,029| 1,029 1,017 | 1,030 1,017 1,028 1,030
Education Services 1,043 | 1,046 1,045 1,045 |1,046| 1,043 1,043 | 1,046 1,046 1,045 1,047
Human Health and Social Work Activities 1,068 | 1,068 1,068 1,068 |1,068| 1,068 1,068 | 1,068 1,068 1,068 1,068
Culture, Art, Entertainment, Recreation, and Sports | 1,103 1,083 1,079 1,043 |1,090| 1,077 1,061 | 1,116 1,091 1,066 1,079
Other Service Activities 1,057 | 1,052 1,037 1,060 |1,062| 1,046 1,057 | 1,063 1,046 1,054 1,060
Average 1,683 | 1,702 1,526 1,527 |1,542| 1,663 1,389 | 1,643 1,623 1,458 1,722

Source: The table was created by the authors

26




Caliskan, A. & Kiigiikmehmetoglu, M. 2024. An Input-Output Model Of The Economic Structure of the Earthquake Affected Region In
Turkiye For Effective and Efficient Recovery. International Review of Economics and Management, 12(1), 1-44.
The sectors for which their total forward and backward linkages were determined are

categorized as per Hirschman's categorization in the following manner:
Category l:sectors with high backward and forward linkages;

Category I1: sectors with high backward linkage and low forward linkage;
Category I11: sectors with high forward linkage and low backward linkage;
Category IV :sectorswith low backward and forward linkages.

Since the sectors in Category | and Category Il have the quality of feeding and
stimulating each other's production, these should be taken into account primarily in
investment decisions. Accordingly, the sectors in Category | and Category Il in each of the
10 provinces affected by the earthquakes and the regionare shown together in Table IX.
Sectors in Category | in each province and across the region are manufacturing industry,
electricity, gas, steam, water, and sewage, transportation and storage sectors. However, since
the construction and public works sector in Kilis and Sanlrfa provinces is also in Category

I, it is classified as a key sector.

Sectors in Category Il in Adana, Gaziantep, Kahramanmaras, Malatya, and Osmaniye
are construction and public works, accommodation and food service activities, human health
and social work activities, and other service activities sectors. Category Il sectors in
Adiyaman, Hatay, and the region are construction and public works, accommodation and food
service activities, and other service activities sectors. Construction and public works,
accommodation and food service activities are the sectors in Category II in Diyarbakir.
Category Il sectors in Kilis include accommodation and food service activities, human health
and social work activities, and other service activities. In Sanlwrfa, this category includes
accommodation and food service activities, and other service activities sectors, these sectors

are classified as key sectors.
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Table IX: Affected by EarthquakesKey Sectors in Category | and Category Il in 10 Provinces and the Region

Industries

Category |

Category Il

Adana

Adiyaman
Diyarbakir
Gaziantep
Hatay
Kahramanmaras
Kilis
Malatya
Osmaniye
Sanlhurfa

Region-wide

Adana

Adiyaman

Diyarbakir

Gaziantep

Hatay

Kahramanmaras

Kilis

Malatya

Osmaniye

Sanhurfa

Region-wide

Agriculture, Forestry, and Fishing

Mining and Quarrying

Manufacturing Industry

X

X
X
X
X
X
X
X

X

Electricity, Gas, Steam, Water, and Sewage

Construction and Public Works

Wholesale and Retail Trade

Transport and Storage

Accommodation and Food Service

Information and Communication

Finance and Insurance Activities

Real Estate Activities

Professional, Scientific, and Technical Activities

Administrative and Support Service Activities

Public Administration and Defense

Education Services

Human Health and Social Work Activities

Culture, Art, Entertainment, Recreation, and Sports

Other Service Activities

Source: The table was created by the authors
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Within the scope of the study, 62 sectors in the 2012 National Input-Output table were
aggregated into 18 sectors in order to categorize the data in line with the SSI data, so the key
sectors handled in a very general category. However, the regional specialization coefficients
(LQ) calculated for 99 sectors based on the SSI data for 10 provinces and the region are
shown in Table A.IV in appendix. According to this table, it is observed that there is also a
differentiation in the sub-sectors within the priority sectors determined in the 18 sectoral
classification and those with high specialization values are highlighted in bold and dark tones.
Sectors highlighted according to their level of specialization should be considered as sectors
that should be given priority. Considering the region in general, in the manufacturing industry
sector, which is one of the key sectors, food products manufacturing, beverage
manufacturing, textile products manufacturing, leather and related products manufacturing,
paper and paper products manufacturing, chemical products manufacturing, rubber and plastic
products manufacturing, basic metal industry; in the electricity, gas, steam, water, andsewage
sector, which is one of the key sectors, treatment and distribution of electricity, gas, steam,
and air systems, water collection production distribution; in the construction and public works
sector, which is one of the key sectors, construction of buildings, construction of non-building
structures; in the transportation and storage sector, which is one of the key sectors,
landtransportation and pipeline transportation activities stand out (Table A.1V).ldentifying
priority areaswithin these sub-sectors in the key sectors and prioritizing these areas in
incentives would be the most appropriate strategy for a faster recovery locally and across the
region. In addition, for the priority sub-sectors under the key sectors that were determined as a
result of the 1-O analysis in the policies for the provinces, the sectors above the value of 1 in

descending order of LQ values of the relevant province in Table A.IV should be selected.

V. DISCUSSION

The economic structure of the provinces of Adana, Adiyaman, Diyarbakir, Gaziantep,
Hatay, Kahramanmaras, Kilis, Malatya, Osmaniye, Sanlurfa, and the sectors in the region
covering these provinces which were affected by two major earthquakes in the provinces of
Kahramanmaras and Gaziantep in the Southeastern Anatolia Region were analyzed with the
I-O model. In the economies of these provinces and the region, it was found that the
manufacturing industry in general, electricity, gas, steam, water, and sewage, transportation
and storage,andthe mining and quarrying sectors are the sectors with high total forward

linkage. These are the sectors from which other sectors demand the most intermediate
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inputs.On the other hand, the sectors with the highest total backward linkageare electricity,
gas, steam, water, and sewage,manufacturing industry,and construction and public works
sectors. These sectors are the sectors that demand the most intermediate inputs from other
sectors.

Despite the fact that it is not known at this stage how much the 10 provinces affected
by the earthquakes suffered economically, when the pre-earthquake situation of the provinces
is analyzed; however, the sectors that were evaluated as key sectors need to be prioritized at
the initial phase in order to develop the economy of the region and bring the region to its pre-
disaster state in a shorter time. According to the four categories determined by Hirschman, the
first category which includes the manufacturing industry, electricity, gas, steam, water, and
sewage, and transportation and storage sectors; and second category encompassing
construction and public works in the category, accommodation and food service activities,and
other service activities sectors are the key sectors. In case of any negative impact on the
economy, transferring the available scarce resources to these sectors will enable the local
economy of the provinces and the region to recover in a shorter time.

In order to compile the data used within the scope of this study so as to enhance its
estimation, the sectors were discussed under 18 headings in a general framework. However,
there are sectors that provide specialization by concentrating locally in 10 provinces and the
region among the sub-sectors within these 18 titles. These sub-sectors are shown in Table
A.1V in appendix. In the table, the sub-sectors with an LQ value above 1 in the region are
colored, and these sectors with an LQ value above 1 in each province are expressed in bold.
For additional details, a pre-implementation review of the sub-sectors under the main sector
of the relevant table would be helpful for the right policies.

It is clear that earthquakes cause a lot of structural damage at places where they occur.
After the February 6, 2023 earthquakes, meeting the shelter needs of earthquake victims and
renewing the building stock is a priority state policy. In order to keep the population in the
earthquake zone, to prevent migration and to return the outgoing population, the sectoral
structure should also be given importance. In future studies, calculations can be made In
future studies, calculations can be made taking into account the post-earthquake economic
impacts, but this is beyond the scope of this study. In this connection, as a future study, this
work can be developed further in this light when more reliable information about the effects

of earthquakes is obtained.
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APPENDIX
Table A.1: National Input Coefficients Matrix (A Matrix)

Sector
Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 0,165 | 0,004 | 0,072 | 0,000 | 0,000 | 0,001 | 0,000 | 0,041 | 0,000 | 0,000 | 0,000 | 0,002 | 0,004 | 0,012 | 0,002 | 0,001 | 0,003 | 0,001
2 0,003 | 0,059 | 0,061 | 0,183 | 0,016 | 0,003 | 0,002 | 0,001 | 0,000 | 0,000 | 0,011 | 0,002 | 0,001 | 0,000 | 0,000 | 0,003 | 0,000 | 0,003
3 0,118 | 0,134 | 0,366 | 0,021 | 0,309 | 0,085 | 0,136 | 0,237 | 0,053 | 0,019 | 0,065 | 0,059 | 0,088 | 0,086 | 0,025 | 0,137 | 0,048 | 0,185
4 0,008 | 0,030 | 0,050 | 0,431 | 0,002 | 0,016 | 0,003 | 0,028 | 0,011 | 0,009 | 0,021 | 0,008 | 0,003 | 0,021 | 0,025 | 0,027 | 0,022 | 0,014
5 0,002 | 0,003 | 0,002 | 0,017 | 0,159 | 0,010 | 0,002 | 0,006 | 0,007 | 0,003 | 0,019 | 0,008 | 0,003 | 0,045 | 0,005 | 0,006 | 0,035 | 0,006
6 0,028 | 0,036 | 0,057 | 0,009 | 0,047 | 0,025 | 0,052 | 0,048 | 0,008 | 0,007 | 0,013 | 0,017 | 0,023 | 0,028 | 0,005 | 0,025 | 0,011 | 0,040
7 0,015 | 0,060 | 0,037 | 0,008 | 0,020 | 0,065 | 0,213 | 0,015 | 0,014 | 0,011 | 0,005 | 0,043 | 0,015 | 0,031 | 0,029 | 0,010 | 0,024 | 0,032
8 0,000 | 0,002 | 0,002 | 0,001 | 0,001 | 0,008 | 0,002 | 0,008 | 0,005 | 0,007 | 0,000 | 0,049 | 0,010 | 0,006 | 0,005 | 0,012 | 0,008 | 0,009
9 0,001 | 0,004 | 0,004 | 0,004 | 0,001 | 0,020 | 0,004 | 0,005 | 0,155 | 0,032 | 0,001 | 0,056 | 0,007 | 0,010 | 0,008 | 0,026 | 0,009 | 0,031
10 0,001 | 0,011 | 0,010 | 0,017 | 0,009 | 0,022 | 0,015 | 0,008 | 0,013 | 0,158 | 0,013 | 0,014 | 0,007 | 0,007 | 0,007 | 0,010 | 0,021 | 0,015
11 0,000 | 0,004 | 0,007 | 0,002 | 0,003 | 0,059 | 0,011 | 0,048 | 0,022 | 0,041 | 0,013 | 0,017 | 0,013 | 0,009 | 0,010 | 0,023 | 0,025 | 0,028
12 0,003 | 0,027 | 0,011 | 0,007 | 0,031 | 0,042 | 0,014 | 0,014 | 0,049 | 0,046 | 0,004 | 0,209 | 0,021 | 0,026 | 0,004 | 0,026 | 0,058 | 0,062
13 0,002 | 0,005 | 0,005 | 0,011 | 0,006 | 0,015 | 0,007 | 0,006 | 0,024 | 0,013 | 0,014 | 0,013 | 0,038 | 0,046 | 0,017 | 0,041 | 0,042 | 0,017
14 0,000 | 0,000 | 0,000 | 0,001 | 0,001 | 0,002 | 0,000 | 0,000 | 0,002 | 0,006 | 0,000 | 0,000 | 0,000 | 0,005 | 0,000 | 0,001 | 0,003 | 0,001
15 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,001 | 0,000 | 0,000 | 0,001 | 0,004 | 0,000 | 0,002 | 0,002 | 0,013 | 0,012 | 0,001 | 0,002 | 0,002
16 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,062 | 0,001 | 0,001
17 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,001 | 0,000 | 0,002 | 0,008 | 0,000 | 0,000 | 0,004 | 0,001 | 0,000 | 0,000 | 0,001 | 0,085 | 0,000
18 0,000 | 0,000 | 0,001 | 0,000 | 0,000 | 0,004 | 0,001 | 0,002 | 0,003 | 0,002 | 0,000 | 0,005 | 0,001 | 0,000 | 0,000 | 0,001 | 0,001 | 0,026

Source: The table was created by the authors
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Table A.11: Regional Input Coefficients Matrix for the Region (A matrix)

Séegé‘;r 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 | 0165 | 0,004 | 0,072 | 0,000 | 0,000 | 0,001 | 0,000 | 0,041 | 0,000 | 0,000 | 0,000 | 0,002 | 0,004 | 0,012 | 0,002 | 0,001 | 0,003 | 0,001
2 | 0002 | 0,050 | 0,051 | 0,154 | 0,014 | 0,003 | 0,001 | 0,001 | 0,000 | 0,000 | 0,009 | 0,001 | 0,001 | 0,000 | 0,000 | 0,003 | 0,000 | 0,003
3 | 0118 | 0,134 | 0,366 | 0,021 | 0,309 | 0,085 | 0,136 | 0,237 | 0,053 | 0,019 | 0,065 | 0,059 | 0,088 | 0,086 | 0,025 | 0,137 | 0,048 | 0,185
4 | 0,008 | 0,030 | 0,050 | 0,431 | 0,002 | 0,016 | 0,003 | 0,028 | 0,011 | 0,009 | 0,021 | 0,008 | 0,003 | 0,021 | 0,025 | 0,027 | 0,022 | 0,014
5 | 0,002 | 0,003 | 0,002 | 0,017 | 0,159 | 0,010 | 0,002 | 0,006 | 0,007 | 0,003 | 0,019 | 0,008 | 0,003 | 0,045 | 0,005 | 0,006 | 0,035 | 0,006
6 | 0025 | 0,032 | 0,050 | 0,007 | 0,041 | 0,022 | 0,045 | 0,042 | 0,007 | 0,006 | 0,011 | 0,015 | 0,020 | 0,025 | 0,004 | 0,022 | 0,010 | 0,035
7 | 0,015 | 0,059 | 0,037 | 0,008 | 0,020 | 0,064 | 0,209 | 0,014 | 0,014 | 0,011 | 0,005 | 0,042 | 0,015 | 0,030 | 0,028 | 0,010 | 0,023 | 0,031
8 | 0,000 | 0,001 | 0,001 | 0,000 | 0,001 | 0,005 | 0,001 | 0,004 | 0,003 | 0,004 | 0,000 | 0,028 | 0,006 | 0,004 | 0,003 | 0,007 | 0,004 | 0,005
9 | 0000 | 0,001 | 0,001 | 0,001 | 0,000 | 0,007 | 0,001 | 0,002 | 0,051 | 0,011 | 0,000 | 0,019 | 0,002 | 0,003 | 0,003 | 0,009 | 0,003 | 0,010
10 | 0,001 | 0,007 | 0,006 | 0,010 | 0,005 | 0,013 | 0,009 | 0,005 | 0,007 | 0,094 | 0,008 | 0,008 | 0,004 | 0,004 | 0,004 | 0,006 | 0,013 | 0,009
11 | 0,000 | 0,003 | 0,006 | 0,002 | 0,003 | 0,048 | 0,009 | 0,039 | 0,018 | 0,033 | 0,011 | 0,014 | 0,010 | 0,008 | 0,008 | 0,019 | 0,020 | 0,023
12 | 0,002 | 0,016 | 0,006 | 0,004 | 0,018 | 0,024 | 0,008 | 0,008 | 0,029 | 0,027 | 0,002 | 0,063 | 0,012 | 0,015 | 0,003 | 0,015 | 0,034 | 0,036
13 | 0,002 | 0,005 | 0,005 | 0,011 | 0,006 | 0,015 | 0,007 | 0,006 | 0,024 | 0,013 | 0,014 | 0,013 | 0,038 | 0,046 | 0,017 | 0,041 | 0,042 | 0,017
14 | 0,000 | 0,000 | 0,000 | 0,001 | 0,001 | 0,002 | 0,000 | 0,000 | 0,002 | 0,006 | 0,000 | 0,000 | 0,000 | 0,005 | 0,000 | 0,001 | 0,003 | 0,001
15 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,001 | 0,000 | 0,000 | 0,001 | 0,004 | 0,000 | 0,002 | 0,002 | 0,013 | 0,012 | 0,001 | 0,002 | 0,002
16 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,062 | 0,001 | 0,001
17 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,001 | 0,005 | 0,000 | 0,000 | 0,003 | 0,001 | 0,000 | 0,000 | 0,001 | 0,059 | 0,000
18 | 0,000 | 0,000 | 0,001 | 0,000 | 0,000 | 0,003 | 0,001 | 0,002 | 0,002 | 0,002 | 0,000 | 0,005 | 0,001 | 0,000 | 0,000 | 0,001 | 0,001 | 0,024

Source: The table was created by the authors

32




Caliskan, A. & Kiigiikmehmetoglu, M. 2024. An Input-Output Model Of The Economic Structure of the Earthquake Affected Region In Tirkiye For Effective and Efficient Recovery. International Review of
Economics and Management, 12(1), 1-44.

Table A.111: Regional Leontief Inverse Matrix for the Region(I — A)~?!

Ségg;r 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 | 1,219 | 0,030 | 0,46 | 0,017 | 0,057 | 0,018 | 0,027 | 0,088 | 0,011 | 0,006 | 0,013 | 0,017 | 0,021 | 0,033 | 0,008 | 0,027 | 0,018 | 0,033
2 | 0024 | 1,082 | 0,119 | 0,300 | 0,065 | 0,023 | 0,026 | 0,042 | 0,013 | 0,008 | 0,026 | 0,016 | 0,015 | 0,023 | 0,013 | 0,032 | 0,019 | 0,034
3 | 0254 | 0277 | 1,683 | 0,171 | 0,647 | 0,196 | 0,310 | 0,442 | 0,123 | 0,062 | 0,136 | 0,155 | 0,174 | 0,211 | 0,067 | 0,282 | 0,147 | 0,361
4 | 0043 | 0,086 | 0,162 | 1,791 | 0,070 | 0,052 | 0,040 | 0,096 | 0,035 | 0,027 | 0,052 | 0,035 | 0,024 | 0,061 | 0,053 | 0,081 | 0,060 | 0,065
5 | 0,005 | 0,008 | 0,010 | 0,038 | 1,194 | 0,016 | 0,006 | 0,012 | 0,012 | 0,006 | 0,025 | 0,014 | 0,006 | 0,058 | 0,008 | 0,012 | 0,048 | 0,012
6 | 0048 | 0,057 | 0,102 | 0,038 | 0,092 | 1,042 | 0,079 | 0,075 | 0,019 | 0,014 | 0,023 | 0,032 | 0,034 | 0,046 | 0,012 | 0,045 | 0,026 | 0,064
7 | 0041 | 0,102 | 0,202 | 0,055 | 0,077 | 0,099 | 1,290 | 0,053 | 0,031 | 0,024 | 0,018 | 0,071 | 0,034 | 0,060 | 0,043 | 0,037 | 0,048 | 0,071
8 | 0,001 | 0,003 | 0,003 | 0,002 | 0,003 | 0,006 | 0,003 | 1,006 | 0,004 | 0,006 | 0,001 | 0,031 | 0,007 | 0,005 | 0,003 | 0,009 | 0,007 | 0,007
9 | 0001 | 0,003 | 0,005 | 0,005 | 0,003 | 0,009 | 0,004 | 0,004 | 1,056 | 0,013 | 0,001 | 0,022 | 0,004 | 0,005 | 0,003 | 0,012 | 0,005 | 0,013
10 | 0,005 | 0,013 | 0,017 | 0,025 | 0,015 | 0,019 | 0,017 | 0,012 | 0,011 | 1,106 | 0,011 | 0,013 | 0,008 | 0,009 | 0,007 | 0,012 | 0,019 | 0,016
11 | 0,005 | 0,010 | 0,018 | 0,009 | 0,014 | 0,055 | 0,019 | 0,047 | 0,023 | 0,040 | 1,014 | 0,020 | 0,015 | 0,014 | 0,011 | 0,027 | 0,027 | 0,032
12 | 0,007 | 0,024 | 0,019 | 0,017 | 0,033 | 0,032 | 0,017 | 0,017 | 0,036 | 0,034 | 0,006 | 1,073 | 0,017 | 0,022 | 0,005 | 0,023 | 0,044 | 0,047
13 | 0,006 | 0,011 | 0,016 | 0,026 | 0,015 | 0,021 | 0,014 | 0,013 | 0,030 | 0,018 | 0,017 | 0,018 | 1,042 | 0,053 | 0,020 | 0,051 | 0,051 | 0,024
14 | 0,000 | 0,001 | 0,001 | 0,002 | 0,001 | 0,002 | 0,001 | 0,001 | 0,002 | 0,007 | 0,000 | 0,001 | 0,000 | 1,006 | 0,000 | 0,002 | 0,004 | 0,001
15 | 0,000 | 0,001 | 0,001 | 0,001 | 0,001 | 0,001 | 0,001 | 0,001 | 0,001 | 0,004 | 0,000 | 0,003 | 0,002 | 0,013 | 1,012 | 0,001 | 0,002 | 0,002
16 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 1,066 | 0,001 | 0,001
17 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,001 | 0,000 | 0,002 | 0,006 | 0,000 | 0,000 | 0,003 | 0,001 | 0,000 | 0,000 | 0,001 | 1,063 | 0,000
18 | 0,001 | 0,001 | 0,002 | 0,001 | 0,001 | 0,004 | 0,002 | 0,003 | 0,003 | 0,002 | 0,000 | 0,006 | 0,001 | 0,001 | 0,001 | 0,002 | 0,002 | 1,026

Source: The table was created by the authors
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For the 10 provinces affected by the earthquakes and the region, location quotient (LQ) values for 2021 for 99 sectors included in the
2021 Social Security Institution (SSI) data are presented in Table A.IV and the employment values from which these values are calculated are
presented in Table A.V. Sectors with LQ values of at 1 and more than lare shown in bold font as they are sectors that show specialization by

concentrating locally. The sectors identified as key sectors in this study are shown in light orange background color.

Table A.1V: Location Quotient (LQ) Values of 99 Sectors in 10 Provinces and the Region Affected by Earthquakes

Industries Industries Adana | Adiyaman | Diyarbakir | G.antep | Hatay | K.maras | Kilis | Malatya | Osmaniye | S.urfa | Region-wide
Agriculture, | compeand amiel production, hunting and refated 281 | 127 296 | 068 | 102 | 096 |076| 115 | 065 | 347 | 156
ForFeiSstrz?/r’l and | Forestry and logging 1.80 0.87 0.79 007 | 073 | 155 |0.90| 0.34 3.68 0.43 0.90

J Fishing and aquaculture 0.37 0.23 0.12 0.42 1.16 2.01 - 0.72 0.02 0.22 0.59
Mining of coal and lignite 0.43 0.08 - - 0.00 | 4.27 - 0.27 - - 0.54
Extraction of crude petroleum and natural gas 0.23 26.60 53.21 - 1.29 - - - - 252 3.61
'\gilz‘;?rg ian“d Mining of metal ores 1.71 3.94 - 037 | 063 | 009 | - | 212 0.10 - 0.82
ying Other mining and quarrying 0.71 1.98 3.40 034 | 092 | 091 |101| 0.63 0.81 0.52 0.76
Mining support service activities 0.66 17.80 19.34 0.05 | 0.38 | 0.29 - 2.61 0.04 0.68 1.94
Manufacture of food products 1.15 0.60 1.75 1.49 0.64 090 |140| 1.41 0.93 0.65 1.03
Manufacture of beverages 3.14 0.34 1.99 0.12 0.47 0.60 - 0.98 3.00 0.73 1.12
Manufacture of tobacco products 1.05 1.48 0.08 0.01 0.09 - - 0.81 - - 0.34
Manufacture of textiles 1.47 1.70 1.09 6.75 0.23 7.86 | 1.13| 2.16 2.86 0.62 3.01
Manufacture of wearing apparel 0.77 3.93 3.66 0.25 0.07 051 |032| 3.25 0.34 1.25 0.94
Manufacturing Manufacture of leather and related products 0.57 0.02 0.06 2.86 0.60 0.14 | 0.02| 0.68 0.30 3.82 1.26
Industry Manufacture of wood and of products of wood and
cork, except furniture; manufacture of articles of straw 1.21 0.14 1.26 0.81 1.03 043 |025| 0.53 0.75 0.16 0.72
and plaiting materials
Manufacture of paper and paper products 1.28 0.06 1.27 3,52 0.14 1.70 | 0.08| 0.33 1.19 0.11 1.33
Printing and reproduction of recorded media 0.48 0.11 0.75 0.60 0.31 0.20 | 0.03| 0.42 0.04 0.13 0.36
Manufacture of coke and refined petroleum products 0.67 - 0.05 0.09 1.04 0.02 |1.04| 0.20 1.00 0.34 0.37
Manufacture of chemicals and chemical products 3.48 0.09 1.29 2.39 0.62 046 |0.93| 0.16 1.69 0.31 1.50
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Industries Industries Adana | Adiyaman | Diyarbakir | G.antep | Hatay | K.maras | Kilis | Malatya | Osmaniye | S.urfa | Region-wide
Manufacturfa of basic ph_armaceutlcal products and 0.45 0.67 118 017 ) 0.08 ) 001 001 0.83 0.29
pharmaceutical preparations
Manufacture of rubber and plastic products 1.18 0.16 1.07 2.67 0.57 037 |185| 0.36 0.50 0.52 1.08
Manufacture of other non-metallic mineral products 0.66 1.13 2.63 0.38 0.58 1.04 |1.06| 0.79 0.63 0.94 0.72
Manufacture of basic metals 0.75 0.04 1.36 0.33 6.66 055 |001| 0.29 8.29 0.16 1.43
Manufacture of fabricated metal products, except 102 | 033 0.92 039 | 057 | 159 |016| 047 | 115 | 0.23 0.67
machinery and equipment
Manuf f | i ical

Manufacturing | progucts oo and optica 0.28 . 077 | 024 | 005 | 001 |003| 008 | 000 |05 | 020
| - -

ndustry Manufacture of electrical equipment 0.37 0.23 0.85 016 | 011 | 005 |025| 037 020 | 050 0.26
Manufacture of machinery and equipment n.e.c. 0.86 0.06 0.50 0.54 0.82 0.33 0.19 | 042 0.63 0.19 0.51

o~ 1 —
{Y'a";re‘gacwre of motor vehicles, trailers and semi 0.47 0.08 0.25 0.09 | 065 | 001 |005| 004 | 025 | 005 0.22
Manufacture of other transport equipment 0.20 0.00 0.02 0.22 0.01 0.01 |0.28| 0.01 0.00 0.00 0.09
Manufacture of furniture 0.80 0.50 2.00 0.68 0.96 048 |011| 0.55 0.48 0.39 0.66
Other manufacturing 0.67 0.06 1.02 0.77 0.19 1.55 3.80 | 0.22 0.20 0.48 0.64
Repair and installation of machinery and equipment 0.86 0.39 1.66 0.38 0.57 0.62 | 0.06| 0.44 0.29 0.52 0.56
Electricity, gas, steam and air conditioning supply 1.49 1.66 5.21 058 | 117 | 462 |1.17| 1.06 1.72 2.11 1.66
Water collection, treatment and supply 1.73 0.29 6.73 082 | 1.10 | 5.01 - 0.54 1.66 0.06 1.54
Electricity, Gas, | Sewerage 1.60 1.53 7.38 0.03 0.12 0.65 - 1.00 0.03 0.05 0.84
Steam, Water, and i i ivities:

Sewage w;sgﬁ;g':zﬁgsgr’;reatme”t and disposal activities; 096 | 159 2.04 063 | 0.84 | 087 |058| 028 | 121 | 057 0.79
Rem_edlatlon activities and other waste management 0.93 i 14.20 0.01 0.36 0.04 i i i i 0.80
services

) d Construction of buildings 0.90 1.67 3.60 1.21 1.15 118 | 211 | 149 1.48 1.25 121
Construction and - Civil engineering 105 | 146 477 061 | 0.78 | 060 |353| 129 | 127 | 110 1.04
Specialised construction activities 1.08 0.65 2.93 0.87 1.28 092 |0.69| 0.76 0.83 0.61 0.94
Wholesale and retail trade and repair of motor vehicles | 1.22 0.78 3.46 0.83 1.27 0.67 |022| 0.84 0.95 0.60 0.96

Wholesale and | Wholesale trade, except of motor vehicles and
Retail Trade motorcycles 1.16 0.36 2.14 1.03 0.89 052 |0.27| 0.63 0.61 0.60 0.84
Retail trade, except of motor vehicles and motorcycles | 1.10 0.87 231 072 | 114 | 080 |058]| 0.97 1.08 0.70 0.90
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Industries Industries Adana | Adiyaman | Diyarbakir | G.antep | Hatay | K.maras | Kilis | Malatya | Osmaniye | S.urfa | Region-wide
Land transport and transport via pipelines 0.93 1.47 4.42 0.94 2.29 0.77 | 140| 0.80 1.11 1.74 1.25
Water transport 0.52 - - 0.02 0.30 - - 0.04 - 0.01 0.15
Tragtsgr‘;gea“d Air transport 0.40 - - 0.01 - 0.27 - - - - 0.11
Warehousing and support activities for transportation 0.79 0.19 1.33 0.39 1.86 0.20 | 0.17| 0.39 0.25 0.35 0.61
Postal and courier activities 1.00 0.66 2.40 0.61 0.60 2.63 | 0.90| 0.83 0.42 0.62 0.94
Accommodation | Accommodation 0.41 0.48 1.06 0.40 0.60 0.26 | 0.84| 0.50 0.28 0.41 0.42
and Food Service | Food and beverage service activities 081 | 058 1.87 045 | 077 | 059 [036] 081 | 052 | 039 0.62
Publishing activities 0.59 0.64 2.68 0.41 0.57 0.28 |0.93| 052 1.03 0.75 0.59
Motion picture, video and television programme
production, sound recording and music publishing 0.30 0.19 1.05 0.14 0.18 0.11 |0.04| 0.13 0.10 0.06 0.19
Information and activities - - —
Communication |-regramming and broadcasting activities 0.18 0.04 2.70 021 | 022 | 026 |014| 053 0.24 0.34 0.32
Telecommunications 0.57 0.25 2.70 0.53 0.53 0.30 | 050| 0.19 0.83 0.65 0.55
ggm‘l‘égr programming, consultancy and related 0.29 0.19 0.52 019 | 010 | 032 |003| 067 0.08 | 0.18 0.24
Information service activities 0.83 0.06 1.79 0.21 0.11 1.10 | 0.15| 047 0.10 0.16 0.47
Financial service activities, except insurance and
y 5 pension funding 0.69 0.30 1.13 0.49 0.47 032 |0.16| 0.62 0.46 0.46 0.50
inance an : : ;
Insurance, reinsurance and pension funding, except
Xstl:\r/e:gzg compulsory social security 1.46 0.30 1.28 0.30 0.64 0.37 |0.03| 0.83 0.41 0.51 0.65
aACCtRX{fLeSS auxiliary to financial services and insurance | - 0.41 1.98 068 | 0.86 | 052 |030| 068 0.65 | 0.55 0.74
Real Estate s
Activities Real estate activities 0.94 1.26 3.16 0.77 0.66 0.91 0.28 0.86 0.26 0.50 0.82
Legal and accounting activities 1.04 0.51 1.39 1.00 1.20 055 |031| 0.69 0.72 0.50 0.82
Professional Activities of head offices; management consultancy 0.58 0.21 0.67 041 | 014 | 013 |0.22| 0.13 0.09 0.16 0.30
Scientific, and | Architectural and engineering activities; technical 0.77 0.66 3.06 060 | 073 | 074 |068| 0.77 0.66 0.98 0.78
Technical Scientific research and development 0.29 0.05 0.33 0.16 0.06 0.18 - 0.13 0.02 0.15 0.16
Activities Advertising and market research 0.77 0.04 0.79 035 | 014 | 011 [0.07| 0.25 0.08 0.09 0.32
Other professional, scientific and technical activities 0.97 0.43 0.95 0.52 1.07 0.29 |0.07| 0.84 0.63 0.32 0.63
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Industries Industries Adana | Adiyaman | Diyarbakir | G.antep | Hatay | K.maras | Kilis | Malatya | Osmaniye | S.urfa | Region-wide
Veterinary activities 1.15 0.90 1.84 0.48 0.57 0.63 | 0.15| 0.67 0.85 1.08 0.76
Professional,  ['Rental and leasing activities 1.10 1.48 2.44 1.03 | 138 | 052 [0.20| 0.52 0.37 1.07 0.97
SC'Teengﬁ,f,:fé;nd Employment activities 0.73 0.02 0.87 009 | 031 | 048 |061| 0.30 2.07 3.26 0.72
Activities ST;flxecLZ%ed“%att‘;‘éra%ffﬁg; and other reservation 0.24 0.66 0.89 019 | 057 | 029 |008| 025 011 | 031 0.30
o Security and investigation activities 1.00 0.59 5.37 1.26 0.59 075 |140| 0.82 0.53 0.89 1.03
Ag{mg‘;gg;’a g‘gd Services to buildings and landscape activities 1.41 0.55 3.85 129 | 145 | 056 [1.20| 085 112 | 2.75 1.35
Activities Suf::ﬁi;dsmu;)“;gﬁa;::‘fv"t’gce support and other 090 | 164 4.38 053 | 096 | 071 [179| 114 | o091 | 191 1.04
. F.)Ub”(.: Public administration and defence; compulsory social
Administration and security ’ 0.93 2.18 8.23 1.16 1.62 1.62 0.66 2.33 0.58 2.92 1.69
Defense
Education Services | Education 0.97 1.35 5.22 0.96 1.47 0.96 3.32 1.04 1.77 2.31 1.34
Human Health and | Human health activities 1.35 0.99 3.76 125 | 127 | 098 [149| 117 1.05 1.39 1.25
Social Work Residential care activities 0.95 1.18 2.55 0.55 1.25 1.14 1.46 1.97 1.84 0.78 1.02
Activities Social work activities without accommodation 1.01 1.90 7.47 136 | 1.70 | 1.08 |3.10| 1.14 0.90 2.78 1.60
Creative, arts and entertainment activities 0.59 0.42 1.69 0.04 0.14 0.11 0.12 - - 0.25 0.26
Culture, Art, | Libraries, archives, museums and other cultural 0.68 | 0.80 131 028 | 120 | 075 |305| 095 | 065 | 0.46 0.67
Entertainment, | activities
Recreation, and | Gambling and betting activities 2.39 1.21 3.68 0.48 0.62 028 |046| 1.01 0.48 0.44 1.02
Sports z’é’t‘i’\r/tifizgt'v'“es and amusement and recreation 0.90 0.77 1.83 047 | 093 | 087 |043| 124 107 | 075 0.79
) Activities of membership organisations 0.71 1.35 1.30 2.09 2.30 0.87 5.26 1.32 0.67 2.23 1.45
OtRe;_S_etrwce Repair of computers and personal and household goods |  1.10 0.91 2.38 067 | 1.36 | 069 |081| 162 157 | 0.81 0.99
CHVITIES Other personal service activities 0.99 0.52 1.52 042 | 077 | 073 |[055| 0.74 0.41 0.29 0.64

Source: The table was created by the authors using SSI 2021 data
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Table A.V: 2021 Employment Values of 99 Sectors in 10 Provinces and the Region Affected by Earthquakes

Industries Industries Adana | Adiyaman | Diyarbakir | G.antep Hatay K.maras | Kilis | Malatya | Osmaniye S.urfa RS\%Idoen_ Turkiye
Crop and animal production, hunting and related
Agriculture, service activities 6,864 613 1,424 1,762 1,415 1,180 107 988 290 4,249 18,892 115,903
Forestry, and Fishing | Forestry and logging 1,449 139 125 63 334 631 42 95 547 174 3,599 38,305
Fishing and aquaculture 108 13 7 130 194 296 - 74 1 32 855 13,878
Mining of coal and lignite 345 13 - - 2 1,742 - 77 - - 2,179 38,349
Extraction of crude petroleum and natural gas 11 249 498 - 35 - - - R 60 853 2.252
Mining and —
Quarrying Mining of metal ores 1,242 564 - 290 261 33 - 539 14 - 2,943 34.446
Other mining and quarrying 973 538 924 499 722 630 80 305 205 360 5,236 65.405
Mining support service activities 162 868 943 13 53 36 - 226 2 85 2,388 11,732
Manufacture of food products 12,484 1,294 3,758 17,341 3,974 4,941 878 5,398 1,868 3,555 55,491 516,398
Manufacture of beverages 1,180 25 148 47 100 114 - 130 208 137 2,089 17,859
Manufacture of tobacco products 140 39 2 2 7 - - 38 - - 228 6,357
Manufacture of textiles 15,485 3,523 2,266 75,868 1,361 41,742 683 7,974 5,543 3,266 157,711 499,569
Manufacture of wearing apparel 10,923 11,078 10,298 3,837 560 3,676 265 16,290 883 8,939 66,749 677,395
Manufacture of leather and related products 857 5 18 4,620 515 106 2 363 83 2,900 9,469 71,685
Manufacture of wood and of products of wood
and cork, except furniture; manufacture of 1,854 41 381 1,325 905 336 22 286 212 120 5,482 72,995
Manufacturing articles of straw and plaiting materials
Industry Manufacture of paper and paper products 2003 19 392 5,882 129 1,343 7 181 342 83 10,381 74,222
Printing and reproduction of recorded media 495 23 153 657 185 102 2 152 7 66 1,842 48,937
Manufacture of coke and refined petroleum 134 ) 2 19 119 2 12 14 37 34 373 9521
products
Manufacture of chemicals and chemical products | 7,842 40 574 5,756 795 522 121 123 702 348 16,823 107,120
Manufacture of basic pharmaceutical products 339 99 176 137 ) 30 ) 2 1 315 1,099 35,754
and pharmaceutical preparations
Manufacture of rubber and plastic products 6,132 160 1,105 14,884 1,681 972 554 659 483 1,367 27,997 247522
g"rggﬂi‘??”re of other non-metallic mineral 3,304 1,118 2,607 2062 | 1662 | 2633 | 306 | 1,390 585 2379 | 18046 | 238127
Manufacture of basic metals 3,027 35 1,078 1,418 15,295 1,117 3 271 6,153 318 28,715 191.351
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Industries Industries Adana | Adiyaman | Diyarbakir | G.antep Hatay | K.maras | Kilis | Malatya | Osmaniye S.urfa RS\%L‘Oen' Turkiye
Manufacture of fabricated metal products,
except machinery and equipment 9,143 577 1,620 3,709 2,938 7,192 84 1,470 1,905 1,030 29,668 425,733
Manufacture of computer, electronic and optical 308 i 180 298 37 4 2 34 1 315 1199 56.275
products ' '
Manufacture of electrical equipment 1,436 178 643 647 239 104 55 498 142 968 4,910 182.995
Manufacture of machinery and equipment ne.c. | 3762 54 430 2,508 2,030 718 49 646 509 419 11,125 207,473
Manufacturing i i
ndustr Manufacture of motor vehicles, trailers and 2,361 79 252 487 | 1,858 27 15 66 234 129 5508 | 238,098
y semi-trailers
Manufacture of other transport equipment 319 1 5 381 6 6 26 5 1 4 754 77,560
Manufacture of furniture 3,179 393 1,566 2,876 2,167 961 25 763 350 776 13,056 188,677
Other manufacturing 1,152 19 347 1,421 191 1,349 376 131 64 412 5,462 81.673
Ecjmggr‘g installation of machinery and 2,890 257 1,106 1,369 1,090 1,065 12 527 183 890 9,389 160,289
g;‘;ﬁg"'ty' gas, steam and air conditioning 3,646 805 2,525 1521 | 1,638 | 5731 | 165 914 779 2600 | 20324 | 116618
Electricity, Gas, | " ater collection, treatment and supply 366 12 282 187 133 537 - 40 65 6 1,628 10,079
Steam, Water, and | Sewerage 753 142 687 17 32 154 - 165 3 12 1,965 22,390
Sewage Waste collection, treatment and disposal
N » P 1,777 581 742 1,246 888 812 62 184 411 529 7,232 87,711
activities; materials recovery
Remediation activities and other waste 126 ) 381 1 28 3 ) ) ) ) 539 6.456
management services '
Construction and Construction of buildings 19,305 7,049 15,198 27,633 | 14,036 | 12,732 | 2,598 | 11,222 5,838 13,391 | 129,002 | 1,016,670
Public Works Civil engineering 7,116 1,947 6,353 4,379 2,987 2,353 | 1,373 | 3,061 1,574 3,739 34,882 320,772
Specialised construction activities 6,636 789 3,565 5,731 4,491 2,853 244 1,638 944 1,905 28,796 293,236
Wholesale and retail trade and repair of motor
vehicles and motorcycles 6,481 815 3,639 4,700 3,855 1,798 66 1,568 928 1,608 25,458 252,960
Wholesale and Retail rolosal 5 : ol 5
Trade ‘évot%%ifega €, except of motor vehicles an 19138 | 1,163 6,005 | 18118 | 8387 | 4360 | 253 | 3,669 1,872 4989 | 68944 | 784830
Fn%tté:)lrlct;i?:s except of motor vehicles and 33882 | 5292 14071 | 23,765 | 20018 | 12,506 | 1,031 | 10486 | 6,146 | 10,928 | 138125 | 1.466.382
TragtSport and Land transport and transport via pipelines 12,169 3,805 11,418 13,091 | 17,105 | 5,100 | 1,055 | 3,656 2,665 11,429 81,493 620,859
orage
g Water transport 189 - - 9 63 - - 5 - 2 268 17,411
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Region-

Industries Industries Adana | Adiyaman | Diyarbakir | G.antep Hatay | K.maras | Kilis | Malatya | Osmaniye S.urfa wide Turkiye
Air transport 243 - - 5 - 82 - - - - 330 28,792
Transportand | Warehousing and support activities for 4,973 235 1,647 2,643 | 6672 625 62 871 290 1,111 19,129 298,361
Storage transportation ' ' ' ' , . )
Postal and courier activities 1,666 218 795 1,097 571 2,224 87 491 129 520 7,798 79,542
ACCganOSdatiQn and | Accommodation 2,302 534 1,183 2,422 1932 733 271 992 292 1,157 11,818 267,742
00 ervice
Food and beverage service activities 12,737 1,783 5,768 7,453 6,887 4,666 321 4,436 1,511 3,055 48,617 743,975
Publishing activities 318 68 286 235 174 75 29 99 102 203 1,589 25,634
Motion picture, video and television programme
production, sound recording and music 117 15 82 58 40 21 1 18 7 12 371 18,786
. publishing activities
Information and Programming and broadcasting activities
Communication g g g 46 2 133 56 32 33 2 46 1 42 403 11,847
Telecommunications 377 33 350 370 200 100 19 43 101 215 1,808 31,192
Computer programming, consultancy and related | g5, 109 208 603 158 466 5 678 45 268 3481 | 137,868
activities ! !
Information service activities 390 6 166 107 30 260 4 78 9 38 1,088 22,303
Flnar_mlal ser\_/lce activities, except insurance and 1,281 112 416 972 504 297 17 405 159 430 4]593 88,385
Finance and pension funding
Insurance Activities | "SUrance reinsurance and pension funding, 759 31 131 164 189 96 1 151 39 132 1,693 24,697
except compulsory social security
Activities auxiliary to financial services and
insurance activities 1,280 99 476 887 599 317 21 291 146 337 4,453 57,736
Real Estate Activities | Real estate activities 3,237 859 2,152 2,824 1,302 1,593 55 1,038 164 869 14,093 163,940
Legal and accounting activities 3,781 362 993 3,860 2,473 1,014 64 873 480 909 14,809 172.228
AC“V'I“eS of head offices; management 2,521 178 571 1,922 354 282 56 199 69 354 6,506 | 206.110
Professional COﬂSl:I tancy aCtIVItIES_ i —
Scientific and |~ \rehitectural and engineering activities; 2,915 493 2274 | 2401 | 1564 | 1406 | 147 | 1,015 457 1860 | 14,532 | 178,718
C » aht technical testing and analysis
Technical Activities ['Scientific research and development 99 3 22 58 1 31 . 15 1 25 265 16,034
Advertising and market research 973 10 197 474 103 67 5 111 19 56 2015 59,735
Other professional, scientific and technical 1,001 87 194 579 630 151 4 303 119 165 3,226 49,037

activities
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Industries Industries Adana | Adiyaman | Diyarbakir | G.antep Hatay | K.maras | Kilis | Malatya | Osmaniye S.urfa RS\%Oen' Turkiye
Veterinary activities 266 41 84 118 75 74 2 54 36 125 875 10,964
Professional, Rental and leasing activities 578 154 254 580 414 137 6 97 36 284 2,540 25,011
Scientific, and - , )
Technical Activities | Employment activities 1,407 6 330 194 337 466 68 203 733 3,149 6,893 91,273
Travel agency, tour operator and other 254 136 183 207 339 152 5 93 21 165 1,555 49,597
reservation service and related activities
Administrative and | S€eurty and investigation activities 5,194 604 5,523 7,004 | 1,765 1976 | 420 | 1,493 508 2,317 26,804 | 247,299
Support Service | Services to buildings and landscape activities 14,338 1,096 7,732 14,027 8,419 2,896 706 3,036 2,103 14,069 68,422 483.775
Activities . — - -
bom_ce administrative, office support and other 9,153 3,301 8,805 5714 | 5543 | 3658 | 1,050 | 4,078 1,711 9,752 | 52765 | 483.345
usiness support activities
Public Public administration and defence; compulsor:
Administration and ; : » compulsory 5,902 2,712 10,253 7,831 5,850 5,155 240 5,169 672 9,250 53,034 299,901
social security
Defense
Education Services | Education 14,366 3,931 15,224 15,165 | 12,350 7,151 | 2,825 | 5,407 4,827 17,133 98,379 701.985
Human Health and | Human health activities 23,459 3,395 12,869 23,203 | 12,589 8,588 | 1,493 | 7,160 3,355 12,095 | 108,206 824,215
S%g'\/}i‘gk Residential care activities 973 239 515 603 727 590 86 710 347 402 5,192 48,632
Social work activities without accommodation 1,477 550 2,166 2137 | 1424 801 262 589 243 2,048 11,697 69,729
Creative, arts and entertainment activities 164 23 93 11 23 15 2 - - 35 366 13,236
Culture, Art, - - -
Entertainment, ;C'E(f:;:gz archives, museums and other cultural 74 17 28 32 74 41 19 36 13 25 359 5,140
Recreation, and - - —
Sports Gambling and betting activities 270 27 82 58 40 16 3 40 10 25 571 5,356
ift‘i’\r/tifi:g“‘”“es and amusement and recreation 985 166 395 554 581 482 27 478 215 412 4,295 51,965
Activities of membership organisations 994 372 358 3,107 1,829 610 422 644 171 1,562 10,069 66,158
Other_S_e(wce Repair of computers and personal and household 1,278 208 544 829 901 401 54 657 335 474 5,681 54,997
Activities goods
Other personal service activities 2,378 247 721 1,094 1,058 885 76 627 183 349 7,618 114.411
Total 338,884 | 66,916 183,177 | 362,357 | 193,284 | 171,182 | 19,512 | 119,047 | 62,449 | 170,297 | 1,687,105 | 16,099,880
Source: SSI, 2021
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Bu c¢alismanm amaci Borsa Istanbul 100 (BIST 100) endeksinde yer alan ve finansal olmayan sirketlerin
kurumsal strdirtlebilirlik performanslarmin (KSP) borglanma maliyetleri tzerindeki etkisini incelemektir.
Orneklem 2014-2019 yillar1 aras1 54 firmadan olusmaktadir ve analizler panel veri yontemi ile yapilmistir.
Kurumsal siirdiiriilebilirlik performansi olarak sirketlerin Borsa Istanbul Siirdiiriilebilirlik Endeksinde (BIST
SE) yer almasi kriter olarak belirlenmistir. Bulgular, KSP'nin borglanma maliyetini disiirdiiginii ve fon
saglayicilari iflas riski algilamalarini azalttigini gostermektedir.
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DOES CORPORATE SUSTAINABILITY PERFORMANCE AFFECT
DEBT FINANCING COST? BORSA ISTANBUL EXAMPLE

Abstract

The purpose of this study is to examine the impact of corporate sustainability performance (CSP) on the cost of
borrowing of non-financial companies listed in the Borsa Istanbul 100 (BIST 100) index. The sample consists of
54 firms from the years 2014-2019 and is analyzed using the panel data method. Being listed in the Borsa
Istanbul Sustainability Index (BIST SI) is determined as the criterion for corporate sustainability performance.
The findings show that CSP reduces the cost of borrowing and decreases the perceived risk of bankruptcy by
fund providers.
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I. GIRIS

Globallesmeyle birlikte giliniimiizde isletmelerin yeni rekabet stratejisi kurumsal
strdurulebilirlik uygulamalar1 olmustur. Kurumsal surdurilebilirlik performansma sahip
isletmeler kér elde etmek amaci yanminda {iretim ve c¢evre standartlarma uyarak marka
degerlerini olusturmakta ve toplumsal saygmlik kazanmaktadir. Agikcasi, bu isletmeler
sermaye maliyetlerini diisiirmekte ve firma degerlerini artirarak hem ekonomik hem de sosyal

deger yaratabilmektedir.

Kurumsal surddrulebilirlik uygulamalari, isletmelerin uzun vadede ve gelecekte
varliklarmi devam ettirmesi ve deger yaratabilmesi icin 6nemli bir stratejik yontemdir.
Kurumsal strdirtlebilirlik, firmalarm tim paydaslarina mevcut ve gelecekteki ihtiyaglarm
karsilama yetenegi saglamasidir. Firmalar politik anlamda stirdiiriilebilirlige aktif olarak
katkida bulunup ayni zamanda ekonomik, sosyal ve cevresel sermayelerinin devamliligi ve
biliylimesini planlamahdir. Klasik anlayista siirdiirtilebilirligin yalnizca isletme karhilig ile
smirh oldugu diisiiniilirken, gilinlimiizde siirdiiriilebilirlik ekolojik, sosyal ve ekonomik

alanlara esit derecede 6nem vermeyi gerektirmektedir (Dyllick & Hockerts, 2002: 131).

Geleneksel finans, risk ve getiri Uzerinde yogunlasirken, strdurdlebilir finans sosyal,
finansal ve ¢evresel getirilerin birlesimini degerlendirmektedir. Agikgasi surdirilebilir finans
dar anlamdaki hissedar modelinden, daha genis anlamli ve uzun vadeli paydashk modeline

gecisi saglamaktadir (Schoenmaker, 2017:1).

Kurumsal sosyal sorumluluk (KSS) uygulamalari, sirketlerin faaliyetlerini yliriitiirken
topluma ve paydaslarina kars1t sorumlu bir sekilde davranmalarimi vurgulayan bir kavramdir.
Geleneksel isletme stratejilerinin aksine, paydaslar1 sadece isletme sahipleri ve hissedarlarla
smirh tutmak yerine, Freeman (1984) paydas kavrammi genisleterek hiikiimetler, politik
gruplar, hissedarlar, finansal ve ticari birlikler, tiiketiciler, calisanlar, tiketici koruma

dernekleri, tedarikgiler ve rakip isletmeleri de bu gruba dahil etmistir (Ertugrul, 2008:206).

Devletler kuresel iklim kriziyle miicadele etmek amaciyla, yesil projelere ve diisiik
karbonlu ekonomiye gegis planlamalarinda siirdiiriilebilir finansman araglar1 (yesil tahviller,
yesil bonolar) ihrag¢ etmeye baslamislardir. Cevre dostu projelerin hayata gecirilebilmesi igin
finansal dizenleyiciler, 6zel fonlama tiirlerinin artmasi i¢in bankalar1 motive etmektedir. Bu
kapsamda ortaya cikan yesil krediler, enerji verimliligi, karbon emisyonunun azaltilmas1 gibi

projelere fon saglamak i¢in diigiiniilmiis bir mekanizmadir (Canikli, 2022:23).
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Stirdiiriilebilirligin i¢ boyutu da ayr1 ayr1 olarak bir sermaye kaynagi oldugu i¢in bu
kaynaklarin birbirinden ayrilmasi miimkiin degildir. Acik¢ast bu sermaye kaynaklarmdan
birinde meydana gelen azalma veya kaybin, digerinde yasanan artisla telafi edilmesi mimkin
olmamaktadir (Dalgig ve ark., 2018:21). Albu ve ark. (2013)’c gore, surdirilebilirlik
raporlamasinin faydalar1 dort boliimde ele alinmustir. Bunlar; dogrudan maliyetlerin azalmasi
(enerji, malzeme, zaman kaybi, vb.), is¢i verimliliginin artmasi (artan motivasyon, diisiik
devamsizlik, azalmis personel degisimi), riskin azalmasi (krediye daha kolay erisim,
yatirimcilar i¢in varhk degerinin artmasi, paydaslar tarafindan destek, vb.) ve firma

rekabet¢iliginin artmasi olarak ifade edilmistir.

Kurumsal sosyal sorumluluk CSY (Cevresel, Sosyal, Yonetisim) raporlariyla
aciklanmaktadir. CSY, sirketlerin ¢evresel, sosyal ve yonetim unsurlarini is modellerine nasil
entegre ettiklerini ifade ederken, KSS ise sirketlerin toplumsal sorumluluk bilinciyle daha iyi
bir kurumsal vatandas olma cabalarmi kapsar. CSY, kurumsal yonetime dogrudan vurgu
yaparken, KSS bunu dolayh olarak ele alir. Bu nedenle, CSY'nin kapsam bakimmmdan KSS'ye
gore daha genis oldugu s6ylenebilir (Gillan ve ark., 2021:2).

Firmalarm finansal performansmm Yyiksek olmasi kisa vadede bir avantaj olarak
goriilse bile uzun vadede firmanm bekasi igin bir garanti unsuru olmamaktadir. Uzun vadede
firmalarin ¢evresel ve sosyal faktorleri goz oOniinde bulundurmalar1 gerekmektedir (Ertan,
2018: 464). Varlik yoneticileri i¢in sirddrilebilirlik uygulamalari yatirnm = stratejilerini
gelistirmede ve uygulamada Kritik bir aractir. CSY faaliyetleri, uzun vadeli yatirim firsatlarin
degerlendirmeye ve toplumsal etki yaratmaya calisan uygulayicilar arasmda giderek daha
fazla ilgi gormektedir. Is yoneticileri, CSY ve siirdiiriilebilirlik ¢abalarmm sirketin uzun
vadeli siirdiiriilebilirligi ve itibar1 i¢in énemli bir rol oynadigmm bilincindedir (Ozer ve ark.,
2023:338).

Stirdiiriilebilirlik endeksleri kapsamindaki sirketleri degerlendirmek igin genellikle
cevresel, sosyal ve kurumsal yonetim kriterleri kullanilmaktadir. Bu kriterler, endekslerin
temel aldigr siirdiiriillebilirlik  konularmi daha ayrmntili olarak agiklayan c¢esitli  alt
degerlendirme dlgiitlerine ayrilmaktadir. Ornegin, potansiyel degerlendirme dlgiitleri arasmda
kat1 atik yonetimi, su kaynaklarmin yonetimi ve enerji verimliligi gibi konular yer almaktadir.
Sera gazi emisyonu verilerinin izlenmesi ve raporlanmasi, isyerindeki yaralanmalar nedeniyle
kaybedilen zaman, cinsiyet esitsizligi, c¢alisan devir hizindaki degisimler ve yesil bina

anlayismin desteklenmesi gibi uygulamalar, Diinya Borsalar Federasyonu biinyesinde faaliyet

48



Dizaj, E.K., 2024. Kurumsal Siirdiiriilebilirlik Performansi Bor¢ Finansman Maliyetini Etkiler Mi? Borsa Istanbul Ornegi.

International Review of Economics and Management, 12(1), 45-66.

goOsteren Surdirdlebilirlik Calisma Grubu'nun (WFE SWG) belirttigi Olgiitler arasinda yer
almaktadir (Gilindiiz,2018:3). Firmalar, faaliyetlerini siirdiirebilmek ve yeni yatirimlar
yapabilmek i¢in finansmana ihtiya¢ duyarlar. Gerekli olan bu finansman ya firmanmn
0zkaynaklarmdan ya da dis kaynaklardan saglanmaktadir. Firmalarin sahip olduklar1 i¢ ve dis
fon kaynaklarmm toplami, sermaye yapilarini belirlemektedir. Her iki fon kaynagmin da bir
maliyeti vardir, firmalar i¢cin 6nemli olan finansman kaynaklarini ihtiya¢ duyulan zamanda ve
uygun maliyetle temin edebilmektir. Elde edilen finansmanm, firma degerine Kkatki
saglayacak sekilde kullanilmasi, optimal finansman kullanimi i¢in tiim segeneklerin risk ve

getiri acisindan analiz edilmesini gerektirmektedir (Karabulut & Seker, 2020:29).

Bu calisma, Borsa Istanbul (BIST) hisse senedi piyasasinda faaliyet gosteren ve
finansal olmayan sirketlerin kurumsal siirdiiriilebilirlik performanslarinin  borglanma
maliyetleri iizerindeki etkisini arastirmayr amaclamaktadir. Kurumsal siirdiiriilebilirlik
performansi olarak sirketlerin Borsa Istanbul Siirdiiriilebilirlik Endeksinde (BIST SE) yer
almasi kriter olarak belirlenmistir. Calisma 2014-2019 yillar1 arasinda BIST 100 endeksi
icerisinde yer alan 54 firmay1 kapsamaktadir. Bu calisma ii¢ agidan katki saglamaktadir.
Bunlar; (i) KSP’nin borg¢ finansman maliyeti tizerindeki etkisi tizerine farkindalik olusturarak
literatlrli zenginlestirmek, (ii) gelismekte olan iilkeler grubunda yer alan Tiirkiye’de
sirketlere bor¢ maliyet konusunda rehberlik ederek bilgiler sunmak, (iii) KSP’si yiiksek olan
sirketleri icin risk algis1 konusunda degerlendirme yaparak finansal kurumlar i¢in kanitlar
sunmaktadir. Bulgular ayn1 zamanda vekalet ve paydas teorilerine katkida bulunmaktadir. Bu
makalenin geri kalan1 su sekilde yapilandimrilmistir. ikinci bdliimde literatiir incelenmis ve
arastirma hipotezleri gelistirilmistir. Uciincii boliim, veri ve arastirma metodolojisini
aciklarken, dordiincii bolim sonuglari raporlamaktadir. Son olarak, makale bulgularin

tartigilmasi ile sona ermekte ve gelecek arastirma alanlarina dikkat cekmektedir.
Il. LITERATUR INCELEMESI VE HIPOTEZ GELISTIRME

Siirdiiriilebilirlik uygulamalarindaki artig, stirdiiriilebilirligin  finansal sonuglar
iizerindeki etkilerini anlamak amaciyla 6nemli 6l¢iide aragtirmaya yol agmaktadir. Calismada
once bu konu ile ilgili Turkiye 6zelinde yapilan ¢aligmalara, devaminda ise diger iilkeler igin

yapilan ¢aligmalara yer verilmistir.

Aksoy & Yilmaz (2023) Borsa Istanbul'da islem goren 211 finansal olmayan sirketten
olusan bir orneklem olusturarak, kadin bagkan ve kadin yoneticilerin yonetim kurulunda

bulunmasinin bor¢ maliyetini ve fon saglayicilarin temerriit riski algisin1 azalttig1 sonucuna
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ulagsmislardir. Buna kargin yonetim kurulunun bagimsizlig1 ve biiyilikligiiniin bor¢ maliyeti
tizerinde 6nemli bir etkisi olmadigini ortaya koymuslardir. Atasel & Guneysu (2023), BIST
Tum Endeksindeki sirketlerin bor¢ maliyeti ile gevre, sosyal, yonetisim ve toplam CSY
performans: arasindaki iliskiyi 66 sirketi orneklem olarak kullanarak 2015-2021 yillari
arasinda incelemislerdir. Bulgulara gore cevresel performans, sosyal performans ve toplam
CSY performansmin bor¢ maliyetini azalttigi ve daha yiiksek CSY performansmna sahip

sirketlerin daha fazla dis finansman kaynagina erigebildigi sonucuna ulagmislardir.

Ates (2021) Tirkiye’de faaliyet goOsteren firmalar i¢in, 2009-2018 verilerini
kullanarak, kurumsal sosyal performans ile bor¢ maliyet iliskisini incelemistir. Arastirma
sonuglarma gore ¢evresel performans ile bor¢lanma maliyeti arasinda negatif ve anlamh bir
iliski oldugu ancak toplam CSY performans: ile sosyal ve yodnetisim performansinmn
borglanma maliyeti {izerinde anlamli bir etkisi olmadigi sonucuna varilmistir. Ayrica borg
verenlerin, firmalarm  kurumsal sosyal performanslarmi tiim boyutlar1 ile detayh
degerlendirmedikleri bulunmustur. Ozer ve ark. (2023), 2007-2019 yillar1 arasnda Borsa
Istanbul’da islem goren 29 firmanin kurumsal ydnetim derecelendirme notlari ile borg¢lanma
maliyetleri arasindaki iliskiyi incelemislerdir. Yazarlar kurumsal yonetim derecelendirme
notlarmin yilikselmesinin bor¢ maliyetlerini azaltict bir etkisi oldugunu bulmuslardir. Ayrica
calismada, kurumsal yonetimin  glclendirilmesine  yonelik  yatirmmlarm, borclanma
maliyetlerini diigiirerek firmalarin kar marjlarmin artmasma, nakit akislarmin giiglenmesine
ve finansal esnekliklerinin artmasma katkida bulunabilecegi belirtilmistir. Temiz (2022),
2015-2019 yillar1 aras1 gelismekte olan 17 iilkeye ait sirketlerin ¢evresel performansmm hem
bor¢ hem de 6z sermaye maliyeti iizerinde azaltici etkileri oldugunu bulmustur. Sonuclara
gore tiim g¢evresel performans boyutlar1 (kaynak azaltim, emisyon azaltim ve g¢evresel iiriin
inovasyonu) bor¢ maliyeti (izerinde negatif etkiye sahip iken, sadece emisyon performansiin
0z sermaye maliyeti lizerinde negatif ve anlamh etkiye sahip oldugunu belirtmistir. Temiz &
Varict (2022) BIST Tim Endeksinde islem goren 242 firmanin verilerini kullanarak
yaptiklar1 ¢aligmada firmalarm BIST SE’de islem gormeleri, KSS komitesine sahip
olmalarmm ve KSS raporu yaymlamalarmmn finansman erisimini kolaylastirdigmmi ifade

etmislerdir.

Bir¢ok arastirma (Crifo ve ark., 2017; Eliwa ve ark., 2021; Fonseka ve ark., 2019; Ge
& Liu, 2015), siirdiiriilebilirlik uygulamalar1 ile bor¢ maliyeti arasmda negatif bir iliski

olduguna dair ampirik kanitlar sunarken, bazi arastirmalar (Erragragui, 2018; Hoepner ve
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ark., 2016; Ye & Zhang, 2011) pozitif iligki bulmustur. Strdirtlebilirlik uygulamalarmm
bor¢ maliyeti Uzerindeki etkilerine dair ampirik bulgular hala kesin olmadigindan, bircok
akademisyen (Eliwa ve ark., 2021; Fonseka ve ark., 2019; Ye & Zhang, 2011) bu iliskinin

daha fazla incelenmesini 6nermektedir.

Tan ve ark., (2021) Cin’deki firmalar tarafindan ihrag edilen 1067 tahvili kullanarak,
hava kirliligi ile bor¢ finansman maliyeti arasinda pozitif ve anlamh bir iligki oldugunu tespit
etmislerdir. Bulgulara gore hava kirliligi bir firmanin bor¢ maliyeti artwrmaktadir. Ng &
Rezaee (2012) stirdiiriilebilirlik performans bilgilerini agiklayan sirketlerin, benzer bilgileri
aciklamayan sirketlere gore daha diisiik bor¢ maliyetine sahip oldugunu belirtmektedir.
Sukmadilaga ve ark. (2023) ASEAN iilkelerindeki halka agik sirketlerin bor¢ maliyeti
iizerinde strdiiriilebilirlik uygulamalarmin 6nemli bir negatif etkisi oldugunu belirtmiglerdir.
Shad ve ark. (2020) siirdiiriilebilirlik raporlamasmin ve raporun bir bileseni olan ekonomik
stirduriilebilirligin  raporlanmasinin hem bor¢ maliyetini hem de 6z sermaye maliyetini
azalttigmi ayrica, siirdiriilebilirlige yatirrm yapan sirketlerin itibar sermayesini arttirarak
olumlu bir deger olusturdugunu bulmuslardir. Yazarlar gonillli karbon agiklamasinm, 2010-
2015 donemi i¢in Giiney Afrika firmalarmin genel sermaye maliyeti lizerinde bir azalmayla
iligkilendirildigini belirlemektedir. Cevre kirliligi yogun projeler bor¢ verenler tarafindan
riskli olarak gorulebilir ¢cunkd bunlar genellikle karbon kirliliginin digsallastirilmasini igerir
ve buna oOrtiilii maliyetlerin agik¢a firmalara aktarilmasi riski de eslik etmektedir (Goss &
Roberts, 2011).

Kordsachia (2021) Avrupa'da sosyal sorumluluk sahibi sirketlerin bor¢ maliyetlerinin
daha diisiik oldugunu ve sirketlerin KSS uygulamalar1 yoluyla manevi sermaye elde edip
beklenmeyen olumsuz olaylarin olas1 finansal etkilerini azaltmaya yardimci olmak igin
sigortaya benzer bir koruma elde edecegini belirtmistir. Latvala (2022) KSP ile borg
maliyetleri arasinda anlamli ve negatif bir iligki oldugunu gostererek ayrica kadmn ydnetim
kurulu iyelere sahip firmalarm KSP ile bor¢ maliyetleri arasinda negatif bir etkiye sahip
olduklarm bulmustur. Ratajczak ve Mikotajewicz (2021), cevresel performansin 6zellikle
uzun vadede bor¢ maliyetini diisiirdiigiinii, sosyal performansm ise hem kisa hem de uzun

vadeli borglar lizerinde olumlu etkiler yarattigim ifade etmislerdir.

Gao ve ark. (2016) Amsterdam Borsasi'nda 2004 ile 2012 yillar1 arasinda listelenen
61 firmanin kurumsal sosyal sorumluluk agiklama diizeyini inceleyerek, kurumsal sosyal

sorumluluk agiklamasi ile bor¢ maliyeti arasinda ters bir iligki oldugunu tespit etmislerdir.
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Jung ve ark. (2018) tarafindan yapilan ¢alismada, kredi kurumlarinin, bir firmanin karbon
riskini kredi kararlarina dahil ettigi ve bu riskin bor¢ maliyetlerini artirdigr gézlemlenmistir.
Ayrica, firmalarm bu risklerin farkinda oldugu ve yesil teknolojilere yatirim yaparak yeni

sermaye yatirim planlariyla riskleri hafiflettigi belirtilmistir.

CSY puanlar1 ve finansal yatirim iliskisi agisindan mevcut ¢alismalar incelendiginde,
yilksek CSY puanlarina sahip firmalarin daha diisiik kredi riski tasidigi gortlmektedir
(Chava, 2014; Goss & Roberts, 2011; Sharfman & Fernando, 2008). Apergis ve ark. (2022)
bor¢lanan sirketlerin bor¢ maliyetlerinin, CSY degerlendirmeleri ile iliskili oldugunu ortaya
koyarak, diisiik CSY puanlarina sahip sirketlerin daha yiiksek risk algisma sahip olduklar1
icin iflas risklerinin arttig1 kabul edilmektedir (EI Ghoul ve ark., 2018; Gao & Wan, 2023;
Kumar & Firoz, 2018; Lemma ve ark., 2019; Pizzutilo ve ark., 2020; Palea & Drogo, 2020;
Schneider, 2011; Wang ve ark., 2021; Zhou ve ark., 2018).

El Ghoul ve ark. (2011), daha yiiksek KSP seviyelerine sahip sirketlerin daha az risk
ve daha biiylik bir yatirim tabanina sahip oldugunu varsayarak, 6z sermaye maliyetinin KSS
gucu ile negatif bir iliskisi oldugunu ortaya koymuslardir. Oikonomou ve ark. (2014), yuksek
KSS performansli sirketlerin daha diisiik riskli olduklar1 igin, tahvil getirileri daha diisiik
olup, bunun tersine diisik KSS performansli sirketlerin yiiksek risk tasidiklari igin
yatirimcilar tarafindan artan riskten dolayr yiiksek tahvil getirileri talep edildigini ifade
etmislerdir. Anis & Utama (2016), bankalarin kredi verme kararlarinda KSP ag¢iklamalarina
onem verdiklerini gozlemlemislerdir. KSP agiklamalarinin, bankalara borglularm riskini
degerlendirmede ek bilgi sagladigini ve kredi verme kararinda firmanin iyi yonetimini temsil

eden bir giivence sundugunu ifade etmislerdir.

Firmalar KSP araciligiyla daha diisiik faiz oranlarindan (Goss & Roberts, 2011) ve
daha yiksek borg sermaye erisiminden faydalanabilmektedir (Cheng ve ark., 2014). Daha iyi
KSP'ye sahip firmalar daha iyi kredi derecelendirmelerine sahiptir ve daha diisiik maliyetle
tahvil ihra¢ edebilmektedir (Ge & Liu, 2015). Aman & Nguyen (2013), firmalarm daha
yiiksek diizeyde KSS agiklamalarinin, bilgi asimetrisini azalttigini, temsil maliyetlerini
diigiirdiigiinii ve borg verenler igin risk algisini hafiflettigini belirtmislerdir. Ayrica, kredi
notlarinin yonetim kurulu biyiikligii ile birlikte arttigini ve bu sayede daha disiik

maliyetlerle daha yiiksek miktarda fon erisimi saglandigini ifade etmislerdir.

Cho ve ark., (2013) performansin negatif ya da pozitif olmasindan bagimsiz olarak

kurumsal sosyal sorumluluk agiklamalarmimn firma ile paydaslar1 arasindaki bilgi asimetrisini
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azalttig1 sonuca varmuglardir. Dhaliwal ve ark., (2014), 31 iilkenin firmalarindan olusan
verileri kullanarak, KSP agiklamalarmin sermaye maliyetini azalttigini ve bu sonucun paydas
iligkilerinin giiclii oldugu iilkelerde daha belirgin oldugunu ortaya koymuslardir. KSP
raporlamasi ile sermaye maliyeti arasindaki negatif iligkinin, bu raporlamanin firma ile

paydaslar arasindaki bilgi asimetrisini azaltici roliinden kaynaklandigini gdzlemlemislerdir.

Borg¢ verenlerin, firmalarm en 6nemli paydaslarindan biri oldugu kabul edilmektedir.
Paydas teorisi, paydaslarin desteklerini elde etmek igin firmalarm ilgili uygulamalari
benimsemeleri gerektigini, paydaslarmin ¢ikarlarmi1  dogrudan ve acgik bir sekilde
savunmalarini 6nermektedir (Deegan, 2014; Theodoulidis ve ark., 2017). Bu nedenle, borg
verenlerin surdirulebilirlik endiselerini dikkate alarak, firmalar daha yiiksek krediye deger

goriilmekte ve diisiik bir bor¢ maliyeti ile ddiillendirilmektedir (Deegan, 2002).

Sardurdlebilirlik ile bor¢ maliyeti arasindaki iliskinin temelinde vekalet teorisi ve
bilgi asimetrisi bulunmaktadir. VVekalet teorisi (Jensen & Meckling, 1976), surdurulebilirlik
uygulamalarmm, bir firmanin iletisim bigimi olarak, firmalar ile bor¢ verenleri arasinda var
olan bilgi asimetrisini azaltacagm 6ne surmektedir (Bhuiyan & Nguyen, 2020; Martinez-
Ferrero ve ark., 2016). Borg verenler, bir firmanm bor¢ verme kararina yonelik belirli tiirde
risklerle karsilagsmaktadirlar (Thompson & Cowton, 2004) ve siirdiirtilebilirlik uygulamalari
bu riskleri hafifletebilir (Ge & Liu, 2015). Bu baglamda, firmanimn siirdiiriilebilirlik girisimleri
kredi degerlendirmede 6nemli bir pay saglamaktadir (Bhuiyan & Nguyen, 2020), bu da firma
ve bor¢ verenleri arasindaki bilgi asimetrisini hafifletebilmektedir. ilgili firma daha sonra
bor¢ verenler tarafindan daha yiiksek krediye deger goriilmekte ve daha diisiik bir borg

maliyeti ile 6dullendirilmektedir (Derrien ve ark., 2016).

Iyi bir siirdiiriilebilirlik performansi, yatirrmeilar ve kredi verenler arasinda diisiik risk
algist olusturabilmektedir. Kredi derecelendirme kuruluslari, sirketlerin siirdiiriilebilirlik
performansim degerlendirerek kredi notlarmi belirlemektedir. Daha yiiksek bir kredi notu,
genellikle daha diisiik bir bor¢ maliyetine isaret etmektedir. Diisiik sermaye maliyeti firmaya
yiiksek itibar, yliksek karlilik orani, yliksek firma degeri, karbon emisyonu kaynakli finansal
risk diizeyinde azalma, yuksek calisan motivasyonu saglamaktadir (Akbas & Canikli, 2019;
Chouaibi ve ark., 2021; Giese ve ark., 2019; Lins ve ark., 2017; Sherwood & Pollard, 2018;
Temiz &Varici, 2022; Velte, 2017). Bu dogrultuda literatiirde yapilan ¢ahigmalar dikkate
alarak, asagidaki hipotez olusturulmustur.
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Hi: Kurumsal siirdiiriilebilirlik performansi yiiksek olan sirketler daha disiik

borclanma maliyetine sahiptirler.

I1l. METODOLOJi
I11.1. Veri Seti

Bu ¢aligmanin 6rneklemi, 2014- 2019 dénemi i¢in BIST 100 endeksinde yer alan
finansal olmayan 54 firmadan olusmaktadir. Veriler Tiirkiye Sermaye piyasalart — Merkezi
Kayit Kurulusu (MKK) ve sirketlerin yillik faaliyet raporlarindan elde edilmistir. Tablo 1’de
BIST SE de yer alan firma sayilar1 yillar itibariyla goriilmektedir.

Tablo I: 2014-2019 Yillar1 Arasit BIST SE de Yer Alan ve Almayan Sirket Sayilan

2014 2015 2016 2017 2018 2019
BIST SE 10 22 32 35 37 41
DIiGER 58 48 38 39 44 49

IILIIL Degiskenler

Kurumsal siirdiiriilebilirlik performansi ve bor¢lanma maliyeti arasindaki iliskiyi
analiz etmek i¢in kullanilan bagimli degisken, bagimsiz degiskenler ve kontrol degiskenleri
Tablo II’de gosterilmistir. Firmalarin ilgili yildaki borglanma maliyeti (BM) olarak Aksoy &
Yilmaz (2023) tarafindan yapilan ¢alismadan yola ¢ikilarak Worldscope veri tabaninda yer
alan y1llik faiz orani verisi (tahmini faiz orani ortalamasi) kullanilmistir. Bu alternatif 6l¢iitiin
secilmesinin nedeni, banka kredilerinin faiz oran1 ve 6denmemis tahvillerin getirisi ile ilgili
verilerin mevcut olmamasmdan kaynaklanmaktadir. Ayrica firma bazinda ilgili yil icin
Worldscope veri tabaninda yer alan faiz oranm1 (WC08356) hesaplanis sekli Tablo II’de

formiile edilmistir.

Onceki calismalarla uyumlu olarak, bu calismada firma bilyiikligii (Aksoy & Yilmaz,
2023; Atasel & Giineysu, 2023; Cooper & Uzun, 2015; Dunne & McBrayer, 2019; Eliwa ve
ark., 2021; Ozer ve ark., 2023; Ratajczak & Mikotajewicz, 2021; Kordsachia, 2021; Ge &
Liu, 2015;) ve firma karlihg1 (Aksoy & Yilmaz, 2023; Atasel & Glneysu, 2023; Ates, 2021,
Eliwa ve ark., 2021; Ge & Liu, 2015; Oikonomou ve ark., 2014; Ozer ve ark., 2023; Shad ve
ark., 2020) kontrol degiskeni olarak kullanilmistir. Ayrica finansal kaldirag da kontrol
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degiskeni olarak (Aksoy & Yilmaz, 2023; Atasel & Guneysu, 2023; Al Hadi ve ark., 2017;
Eliwa ve ark., 2021; Ozer ve ark., 2023) kullanilmistir. Literatiirde duran varliklar oram
(Dunne & McBrayer, 2019; Magnanelli & izzo, 2017; Sun ve ark.,2022) ve cari oran (Aksoy
&Yilmaz, 2023; Fandella ve ark., 2022; Jeriji, 2022; Pizzutilo ve ark, 2020; La Rosa ve ark.,
2018) kontrol degiskeni olarak kullanildigindan dolayr bu ¢alismada da kullanilmigtir. Son
olarak sektor degiskeni modele eklenmistir (Aksoy & Yilmaz, 2023; Atasel & Giineysu,
2023; Bayindir & Aksoy,2024). Ayrica zaman etkilerini kontrol etmek i¢in modele yil kukla
degisken olarak eklenmistir.

Tablo II: Degiskenler ve Hesaplanis Sekilleri

Degisken Sembol Hesaplams Sekli
Bagimh Borclanma Maliyeti BM Tahmini Ortalama Faiz Oran1 = Borg Faiz Gideri /
Degisken (Kisa Vadeli Borg ve Uzun Vadeli Borcun Kisa
Vadeli Kism1 + Uzun Vadeli Borg) * 100
Bagimsiz Kurumsal Strdurulebilirlik KSP Kukla degisken, BIST StrdUrtlebilirlik
Degisken Performansi Endeksine dahil olan firmalar icin 1, diger

firmalar igin 0 degerini almustir.

Firma Biiyiikliigii FB Toplam Varliklarin Dogal Logaritmasi
Finansal Kaldirag FK Toplam Borglar / Toplam Varliklar
Kontrol
Degisken Aktif Karlilik AKAR Net Kar / Toplam Varliklar
Cari Oran CO Doénen Varliklar/ Kisa Vadeli Borglar
Duran Varliklar Oran DVO Duran varliklar / Toplam Varliklar
Sektbr SEK Kuk.l.a"D.e.glsken,lelzrget sektorii igin 1, Sanayi
sektorii i¢in 0 degerini almustir
LTI Model

Calismanin veri seti panel verilere uygun yatay kesit ve zaman serisi gozlemlerini
icermektedir. Analizler Stata programi ile yapilmistir. Literatiirde yer alan calismalar dikkate

alinarak hipotezi test etmek i¢in asagidaki model kullanilmastir.
BM;, = a + X,KSP;, + X,FB; ,+XsFK;  + X,AKAR ;, + X5CO; ; + X¢DVO;, + X,SEK +

Xg Yoy Yilir +eg; (1)
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IV.ANALIiZLER

Cahsmada yer alan degiskenlere iligkin tanimlayic1 istatistikler Tablo III’de
gosterilmistir. Degiskenlere iligkin aritmetik ortalamalar sirasiyla bor¢lanma maliyeti (BM)
icin 8,337, Firma biyiikligii (FB) igin 15,425, Finansal Kaldirag (FK) icin 0,570, Aktif
karlilik (AKAR) i¢in 0,052, Cari oran (CO) igin 1,505, Duran varliklar oram (DVO) igin
0,445 olarak gorilmektedir. Degiskenlere iligkin standart sapma, minimum ve maksimum
degerleri ile ilgili bilgiler Tablo III’de goriilmektedir. Ayrica Tablo III’de KSP, SEK ve Yil

degiskenleri kukla (0,1) degerlerini aldiklar1 igin bu degiskenlere yer verilmemistir.

Tablo III: Tammlayic Istatistikler

Degiskenler Ortalama Standard Minimum Maksimum

Sapma Deger Deger

BM 8,337 7,242 0.57 60,48
FB 15,425 1,392 11,969 18,806
FK 0,570 0,182 0,899 0,977
AKAR 0,521 0,067 -0,272 0,333
CcoO 1,505 0,711 0,221 3,774
DVO 0,445 0,200 0,496 0,950

Tablo 1V’de degiskenler arasindaki iliskinin yonind ve glcinl gosteren korelasyon
katsayilarma yer verilmistir. Bazi degiskenler arasinda anlamsiz iliski olmasina ragmen
bircok degiskende %35 anlamlilik diizeyinde pozitif veya negatif yonli bir iliski
bulunmaktadir. Bagimsiz degisken (KSP) ile bagimhi degisken (BM) arasinda negatif ve
anlaml bir iligki goriilmektedir (-0,115, p<0.05). FK ile BM arasinda negatif ve anlamsiz bir
iligki oldugu goriilmektedir. DVO ile bagimli degisken (BM) arasinda ise negatif ve anlaml
bir iliski gozlemlenmistir (-0,166, p<0.05). AKAR ile BM arasinda pozitif ve anlamsiz bir
iliski, CO degiskeni ile BM arasinda negatif ve anlamsiz bir iligki goriilmektedir. SEK ile BM

arasinda ise pozitif ve anlamsiz bir iligski goriilmektedir.
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Tablo IV: Degiskenlerin Korelasyonu

BM KSP FB FK AKAR (0] DVO SEK
BM 1,000
KSP -0,115* 1,000
FB -0,295* 0,459* 1,000
FK -0,035 0,282  0,144* 1,000
AKAR 0,033 0,031 -0,116*  -0,426* 1,000
CO -0,006 -0,068*  -0,082 -0,657* 0,358 1,000
DVO -0,166*  -0,247*  0,174* -0,167* -0,277* -0,160* 1,000
SEK 0,028 -0,121*  -0,304*  -0,042 0,238* 0,078 -0,125* 1,000

* 95 anlamlilik diizeyini ifade etmektedir.

Bagimsiz degiskenler arasinda ¢oklu baglant1 sorununun olup olmadigi VIF degerleri
ile incelenmistir. Calismadaki analizler sonucu VIF degerlerinin 1.17-2.65 arasinda oldugu
gorulmektedir (Ek. A.l). VIF degerinin (EK A.l) 5’in altinda olmas1 degiskenler arasinda
coklu dogrusal baglant1 sorunun olmadig1 anlamina gelmektedir (Tatoglu, 2020: 261).

Klasik modelin tahmininde yani birim ve zaman etkilerinin olmadigi durumda
havuzlanmis en kiiclik kareler yontemi ve en c¢ok olabilirlik yontemi kullanilabilmektedir.
Regresyon modelini tahmin etmek igin énce F-testi kullanilmistir. Tablo V’te goriildiigi gibi
modelin Ho hipotezi reddedilmektedir (p<0.05). Ayrica R¥nin 0.114’ye esit oldugu
goriilmektedir. Bu da modelin %11,4’liikk kisminin aciklayict degiskenler tarafindan

aciklandig1 anlamina gelmektedir.

Tablo V: F-Testi sonuclar:

Degisken  Gozlem Sayist Serbestlik Derecesi R? F P

BM 324 7 0,114 5,81 0,000***

*p<0,10 **p<0,05, ***p<0,01
Klasik modelin gecerliligi; yani birim ve/veya zaman etkilerinin olup olmadigi
olabilirlik oran1 LR (iki yonli model) testi ile sinanmistir. Olabilirlik Orani (LR) testinde,
birim ve zaman etkilerinin standart hatalarmnin sifira esit oldugu, bir baska ifade ile iki yonlii
modelin uygun olmadigi temel hipotezi sinanmaktadir. Bu test birlesik bir testtir. Ho reddi
icin birim veya zaman etkilerinde birisinin sifirdan farkli olmasi yeterli olmaktadir. Bu
nedenle Ho reddedilirse tek tek birim ve zaman etkilerinin varligi smanmistir. Ancak

calismada her sart altinda zaman etkilerini elimine etmek i¢in (i.TarihID) degiskeni modele
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eklenmistir. Tablo VI sonuglarma gore (p <0.05) birim ve zaman etkisinin varlig

gorunmektedir.

Tablo VI: LR Testi

Degisken Gozlem Sayisi LR (Chi2) P

BM 324 55.92 0,000***

*p<0,10 **p<0,05, ***p<0,01

Sabit etkiler tahmincisi ile tesadufi etkiler tahmincisi arasinda tercih yapmak i¢in
Tablo VII’de yer aldig1 gibi Hausman testi yapilmustir. Testin sonuglarima gére Ho hipotezi
reddedilemeyerek (Prob>chi2 = 0,735> 0.05) BM degiskeni i¢in tesadiifi etkiler modelinin

gecerli oldugu sonucuna varilmistir.

Tablo VII: Hausman Testi Sonuclan

Degisken Gozlem Sayis1 Hausman Test Istatistigi Olasihik Degeri

BM 324 7.75 0.735

*p<0,10 **p<0,05, ***p<0,01

Tatoglu (2021) panel veri analizinde modelde heteroskedasite, otokorelasyon veya
birimler aras1 korelasyondan en az biri varsa, ya parametre tahminlerine dokunmadan standart
hatalar diizeltilmeli ya da varliklar1 halinde uygun yontemlerle tahmin yapilmahidir diye

Onermektedir.

Tesadiifi etkiler modelinde BM bagimli degiskeni i¢in, heteroskedastitenin (degisen
varyans) varligi Levene (1960), Brown ve Forsythe (1974) testi ile arastirilmistir. Testin
sonuglarma gore Ho hipotezi reddedilerek Tablo VIII’de goriildiigii gibi tesadiifi etkiler

modelleri igin heteroskedastitenin var oldugu sonucuna ulagilmaktadir.

Tablo VIII: Tesadufi Etkiler Heteroskedastisite Sonugclar:

Degisken Gozlem Sayis1 W0 W50 W10 Olasihik Degeri
BM 324 3,989 1,519 3,989 0,000***

*p<0,10 **p<0,05, ***p<0,01
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Otokorelasyon testi igin tesadlfi etkiler modellerinde Baltagi-Wu LBI ve Durbin-
Watson ile sinanmistir. Bu testlerin degeri <2 ise otokorelasyon varligina neden olmaktadir.

Tablo I1X’da test degerleri goriinmektedir.

Tablo IX: Otokorelasyon Baltagi-Wu ve Durbin-Watson Testleri Sonuclar
Degisken Durbin-Watson Baltagi-Wu LBI
BM 1.7646753 1.9879583

Tatoglu (2022) Monte Carlo Benzetimi, N>T oldugu zaman standart Breusch-Pagan
Lagrange Carpani testinin performansinin kotii oldugunu, Pesaran’m CD testinin iyi
oldugunu gostermistir. Bu yiizden birimler arasi korelasyonun varligi LM testine alternatif
olarak Pesaran test ile smanmistir. Tablo X’da goriildiigii gibi P<0.05, birimler arasi

korelasyon varlig1 sonucuna varilmistir.

Tablo X: Birimler Arasi Korelasyon Testi Sonuclar

CD Anlamlihik Diizeyi

4.38 0.000***

*p<0,10 **p<0,05, ***p<0,01

Calismada degisen varyans, otokorelasyon ve birimler arasi korelasyonu hesaba katan
Driscoll-Kraay tahmincisi kullanilmistir. Elde edilen panel veri analizleri Tablo XI’de yer
verilmistir. Tablo X1’de yer alan sonuglar incelendiginde, modelin istatistiksel olarak anlamli
oldugu (F=0.000, p<0.01) ve R?(0.207) goriilmektedir. Tablo XI°de yer alan sonuclar dikkate
alindiginda kurumsal siirdiiriilebilirlik performansi (KSP) ile borglanma maliyeti (BM)
arasinda negatif yonlii ve istatiksel olarak anlamli bir iligski oldugu (p<0.05) goriilmektedir.
Bu sonuca gore daha yiiksek siirdiiriilebilir performansa sahip sirketler daha diisiik maliyetli
finansman kaynagindan yararlanabilmektedirler (Apergis ve ark., 2022; Eliwa ve ark., 2021;
Gracia & Siregar, 2021). Yapilan analiz sonuglar1 dikkate alindiginda firma biiytikligi (FB)
ile borclanma maliyeti (BM) arasinda negatif ve istatistiksel olarak anlaml bir iliski oldugu
gorulmektedir (p<0.05). Bu durum, daha biiyiik sirketlerin bilgi asimetrisini azaltarak daha
diisiik maliyetli dis finansmana kolay erigim avantajindan yararlandig1 anlamma gelmektedir
(Arena & Michelon, 2018 ; Raimo ve ark., 2021). Finansal kaldira¢ (FK) ile borglanma
maliyeti (BM) arasindaki negatif ve anlamsiz bir iliski, aktif karlilik (AKAR) ile bor¢lanma

maliyeti (BM) arasinda negatif ve anlamsiz bir iliski oldugu goriilmektedir. Cari oran (CO)
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ile borglanma maliyeti (BM) arasinda pozitif ve istatistiksel olarak anlamsiz bir iliski
bulunmustur. Duran varliklar oran1 (DVO) ile bor¢lanma maliyeti arasinda negatif ve
istatistiksel olarak anlamli bir iligki oldugu goriilmektedir (p<0.05). Duran varlik oraninin
daha yiiksek olmasi, temerriide diismek durumunda borglarin geri 6denmesi i¢in sirket
varliklarmin daha biiyiik bir kismmin tasfiye edilebilecegi anlamimna gelmektedir. Bu da borg
verenler i¢in algilanan riski azaltarak bor¢ faiz oranlarmin diismesine yol agabilmektedir
(Dunne & McBrayer, 2019; Goss & Roberts, 2011; La Rosa ve ark., 2018; Ye & Zhang,
2011). Sektor (SEK) degisken ile bor¢lanma maliyeti (BM) arasinda negatif ve anlamli bir
iliski goriilmektedir (p<0.10). Bu durum, hizmet sektoriindeki firmalarin daha diisiik bir

bor¢lanma maliyetine sahip oldugunu gostermektedir.

Tablo XI: Driscoll -Kraay Direngli Tahmincisi Sonuglar:

Modeldeki BM
Degiskenler
KSP -1.630
(0,615) **
FB -1.766
(0,460) **
FK -2,222
(3,700)
AKAR -0.582
(9,864)
CO 0.038
(1,254)
DVO -5.438
(2,108) **
SEK -1.590
0,777) *
Sabit (C) 68,750
(6,094) ***
F istatistigi 0,000***
R? 0.207
Gozlem Sayist 324
Firma Sayis1 54

Not: *p<0.10 **p<0.05, ***p<0.01
Parantez icerisinde standart hatalar gosterilmistir.
Y1l kukla degiskeni olarak modele dahil edilmistir ancak raporlanmamustir.

V. SONUC

Stirdiiriilebilirlik performansmi uygulayan firmalar, degisen piyasa dinamiklerine ve

toplumsal beklentilere uyum saglayarak yenilik ve uzun vadeli deger yaratmaya odakhdirlar.
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Bu firmalar CSY faktorlerine oncelik veren yatwrmmcilar olduklart i¢in genellikle daha iyi
sermaye ve finansman kaynagi erisimine sahiptirler. Ayrica KSP uygulamalarinda
hissedarlarm ve paydaglarin menfaatlerinin korunmasi firmanmn mesruluk elde etmesinde
onem arz etmektedir. Cahismada BIST 100 endeksi icerisinde yer alan ve finansal olmayan 54
sirketin kurumsal siirdiiriilebilirlik performans: (KSP) ile bor¢lanma maliyetleri arasindaki
iliski 2014-2019 yillar1 arasinda incelenmistir. Arastrmanin  bulgularna go6re, kredi
kurumlarmm, bor¢ alan firmalarm strdiiriilebilirlik performansmi ve risk profilini kredi
verme kararlarinda dikkate aldiklar1 goriilmektedir. Sonug olarak, firmalar daha yiiksek bir
strdiiriilebilirlik performansina sahip olduklarinda, bankalardan daha diisiik faiz oranlariyla
kredi alabilirler ve bu sayede yapmak istedikleri yatirimlarda dis finansmana daha diisiik
maliyetle erisebilir ve daha ¢ok borglanabilirler.

Sonuglar diizenleyicilere ve politika yapicilara fayda saglamakta ve onlar1 sirketlerin
KSP faaliyetlerini artirmalar1 i¢in daha fazla adim atmaya tesvik etmektedir. Calismanin
bulgular1 ayn1 zamanda mevcut literatiirle de (Apergis ve ark., 2022; Atasel & Glineysu,
2023; Cheng ve ark., 2014; Eliwa ve ark., 2021; Raimo ve ark., 2021; Temiz & Varic1,2022)
biiyiik 6l¢tide uyum saglamaktadir.

Pek cok arastirmada oldugu gibi, bu calismanin da bazi kisitlar1 bulunmaktadir. ilk
olarak, calismanin o6rneklemi Tiirkiye ile sinirl kalmistir, diger gelismekte olan piyasalar igin
de bu calismanm benzeri yapilabilir. Ikinci olarak Covid-19 pandemi etkisinden dolay1
calismada 2014-2019 yillar1 arasi, (pandemi 6ncesi donem) dikkate almmustir. Covid-19 ve
sonrasi donem iginde ayr1 bir ¢alisma gergeklestirilebilir. Calismada belirtilen kisitlar dikkate
alinarak, gelecekte yapilacak arastirmalarda su noktalara dikkat edilmesi Onerilir. Bundan
sonraki yapilacak ¢alismalarda farkli iilke gruplar1 ve farkli sektorler igin 6zellikle Covid-19
pandemi donemini dikkate alarak finansal sirketler i¢inde bir arastirma yapilabilir. Buna ek
olarak kurumsal siirdiiriilebilirlik performansi ile agirlikli ortalama sermaye maliyeti ve 6z

sermaye maliyeti iligkisi de incelenebilir.
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Abstract

Supplier selection is the process of identifying the most suitable supplier to meet a company's needs, directly
affecting the effectiveness of its supply chain. Sustainable supplier selection evaluates suppliers based on
economic, environmental, and social responsibility criteria. This study aims to conduct a bibliometric analysis of
publications on sustainable supplier selection in the WoS database from 2010 to 2024.The study involved
searching the WoS database using the keyword "sustainable supplier selection," resulting in a review of 302
publications. These publications were analyzed based on criteria such as distribution by year, prominent authors,
high-impact journals, leading institutions, and countries.The research identifies key trends, highly cited works,
and the development of the sustainable supplier selection field. This study provides an overview of the
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TEDARIK ZINCIiRi YONETIMi KAPSAMINDA SURDURULEBILIR
TEDARIKGi SEGIMINE YONELIK YAYINLARIN BiBLIYOMETRIK

INCELENMESI

Oz

Tedarik¢i se¢imi, bir isletmenin ihtiya¢ duydugu mal veya hizmetleri saglayacak en uygun tedarikciyi belirleme
stirecidir. Bu siireg, isletmenin tedarik zincirinin etkinligini ve verimliligini dogrudan etkiler. Siirdiiriilebilir
tedarik¢i se¢imi ise,, bir isletmenin tedarikgilerini segerken ekonomik, ¢evresel ve sosyal sorumluluk kriterlerini
dikkate alarak uzun vadeli ve sirdiriilebilir is iliskileri kurmayr amaglayan bir yaklasimdir. Bu kavram,
geleneksel tedarikei segim siireclerine ek olarak, siirdiiriilebilirlik odakli kriterlerin de degerlendirilmesini igerir.
Siirdiiriilebilir tedarikgi se¢imi, isletmeler igin risk yonetimi, maliyet tasarrufu ve verimlilik, rekabet avantaji,
miisteri memnuniyeti ve sadakati, uzun vadeli isbirlikleri, gevresel ve sosyal sorumluluk, yenilik ve inovasyon,
finansal performans, yasal ve regiilasyon uyumu, is giicii ve ¢aligan memnuniyeti gibi bir dizi énemli avantaj ve
fayda saglar. Bu c¢aligmanin amaci, siirdiiriilebilir tedarik¢i se¢imi konusunda 2010-2024 yillar1 arast Web of

Science veri tabaninda yayinlanan ¢alismalarin bibliyometrik acidan incelenmesidir.

Anahtar Kelimeler: Sdrddrdlebilir Tedarik Zinciri Yonetimi, Surdlrdlebilir Tedarikgi Segimi, Tedarikgi
Degerlendirme

JEL Smiflandirmasi: M11, D81, Q56

Makale Tur0: Bibliyografi
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I.  INTRODUCTION

Organizations worldwide are taking critical steps in sustainable supply chain
management to reduce negative impacts from their business processes and create a positive
impact on the environment. Evaluating and selecting suppliers to establish a sustainable
supply chain plays a crucial role in achieving this goal (Suraraksa & Shin, 2019). Sustainable
supplier selection integrates economic and social elements with environmental consciousness,
adding a different dimension to traditional supply chain management (Sen, Datta, &
Mahapatra, 2018). Supplier selection is a complex process that requires balancing multiple,
often conflicting criteria-such as environmental, economic, and social factors (Memari et al.,
2019). Sustainable supplier selection requires decision-makers to consider and evaluate both
qualitative and quantitative factors due to its multi-criteria decision-making nature (Wang,
Yang, & Cheng, 2019).

Green and sustainability-focused supplier selection is a critical strategy for businesses
in industrial supply chains to support sustainability goals and gain a competitive advantage.
This decision helps achieve objectives such as reducing environmental impacts, increasing
resource efficiency, and fulfilling social responsibility. Research by Govindan et al. (2013)
and Grimm et al. (2014) demonstrates that this strategy enhances business performance and

provides a competitive advantage.

Key Elements of Sustainable Supplier Selection (Memari et al., 2019; Sen et al., 2018;
Suraraksa & Shin, 2019);

A.Economic Sustainability;

» Financial Stability: The supplier's ability to maintain stable and strong financial
health.

« Long-Term Collaboration Potential: Capacity for sustained partnerships.

« Competitive Pricing: Offering fair and competitive pricing structures (Memari
et al., 2019).

B.Environmental Sustainability;

« Environmental Management Systems: Implementation of effective policies for
environmental impact management.

» Waste & Emission Reduction: Active efforts to minimize waste and emissions.
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* Resource Efficiency: Optimized use of energy and natural resources (Sen et al.,
2018).

» Eco-Friendly Products: Provision of environmentally responsible products and
services (Suraraksa & Shin, 2019).

C.Social Sustainability;

» Employee Rights & Safety: Commitment to employee welfare and a safe work
environment.

» Diversity & Equality: Promotion of workplace diversity and equitable
practices.

» Social Responsibility: Engagement in societal contributions and ethical
projects.

» Ethics & Compliance: Adherence to business ethics and regulatory standards
(Memari et al., 2019; Sen et al., 2018).

Sustainable supplier selection contributes to various aspects for businesses. Practices
in sustainable supply chain management assist suppliers in reducing their environmental
impacts, encompassing measures such as reducing carbon footprint, minimizing waste, and
enhancing the efficient use of natural resources. Working with sustainability-focused
suppliers can enhance cost efficiency in the long run. For instance, collaborating with
suppliers that prioritize energy efficiency can lower energy costs. Another contribution is
gaining a competitive advantage. Sustainability is increasingly vital in responding to the
rising demands of consumers and stakeholders. Hence, a sustainability-focused supply chain
can increase market share and bolster brand reputation. It aids businesses in fulfilling their
social responsibilities and positively ontribute to their communities. Practices such as
ensuring fair working conditions and supporting local communities enhance businesses' social
impacts. These contributions represent just a few of advantages provided sustainable hain
management practices. These practices assist businesses in achieving various objectives and

ensuring their long-term success.

Despite these contributions, there are challenges to consider. The concept of
sustainability encompasses a broad spectrum, requiring consideration of numerous criteria
such as environmental, economic, and social factors. Evaluating and balancing each criterion
can be challenging. Collecting and analyzing the necessary data to assess suppliers’

sustainability performance is time-consuming and difficult. Moreover, concerns regarding the
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reliability and accuracy of this data may arise. Contradictions may exist among sustainability
criteria. For example, the most environmentally sustainable supplier may not be economically
visable. Additionally, differing priorities among businesses can lead to conflicting criteria.
The complexity of global supply chains can further complicate sustainable supplier selection.
The involvement of the supply chain with various geographic regions and suppliers makes
data collection and evaluation processes complex. Sustainable supply chain management
necessitates strong collaboration and communication with suppliers. However, establishing
collaboration and communication among different stakeholders in the supply chain, especially
with suppliers from different cultures and business practices, can be challenging. Despite
these challenges, businesses can enhance their environmental, economic, and social
sustainability by effectively managing sustainable supplier selection. Utilizing appropriate
strategies and tools is crucial in this process. Sustainable supplier selection generally involves

the following steps:

Determination of Criteria: The first step involves establishing criteria that evaluate
suppliers from environmental, economic, and social sustainability perspectives. For example,
criteria such as carbon footprint, energy efficiency, and occupational health and safety

practices can be defined (Memari et al., 2019).

Collection of Supplier Data: At this stage, data about suppliers' environmental and
social performance, financial status, quality management systems, and other relevant aspects
need to be collected. This data can be gathered through supplier surveys, existing databases,

certifications, and reports (Suraraksa & Shin, 2019).

Data Analysis and Evaluation: The collected data are then analyzed and evaluated
based on the identified criteria. Suppliers are ranked according to their sustainability
performance, highlighting their strengths and weaknesses (Wang, Yang, & Cheng, 2019).

Supplier Selection and Decision Making: Based on data analysis results, decisions are
made to select the most suitable suppliers. This decision may consider business priorities,
supplier performance, and other factors, with communication and negotiation processes also

taking place at this stage (Govindan et al., 2013).

Establishment of Contracts and Collaboration: Contracts are signed with selected
suppliers, and collaboration is officially initiated. At this stage, it’s crucial to clarify specific

goals, commitments, and responsibilities between the parties (Grimm et al., 2014).
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Performance Monitoring and Feedback: After collaboration begins, suppliers'
performance should be regularly monitored, and feedback provided. This helps suppliers

achieve their sustainability goals and enables continuous improvements (Luthra et al., 2017).

These stages provide general guidance and can be tailored to the specific needs and
priorities of businesses. Sustainability in supply chain management is becoming increasingly

important for businesses to gain competitive advantage and fulfill their social responsibilities.

The first part of the study focuses on defining Sustainable Supplier Selection,
emphasizing its importance and the role of strategies. It discusses the stages and challenges
involved. The second part identifies the problem. In the third part, a bibliometric analysis of
the literature in the field of "Sustainable Supplier Selection™ is conducted. By analyzing the
authors, institutions, and keywords in this field, the prominent trends and findings of the field
are evaluated. Existing knowledge is assessed. Subsequently, regions and products with
possible applicability are researched and prioritized. In the fourth part, a summary of the

findings and discussion on future research areas are presented.

Il. LITERATURE

In the scope of sustainability, supplier selection is of paramount importance and
necessity for businesses to fulfill their environmental, economic, and social responsibilities
and support sustainability goals. It is critical in terms of reducing environmental impacts,
supporting social and ethical standards, managing risks and seizing innovation opportunities,
complying with legal and regulatory regulations, meeting customer and investor demands,
maintaining customer satisfaction and loyalty, among other factors. Selecting suppliers not
only based on environmental but also economic and social sustainability principles enhances
businesses' competitive advantage and contributes to a sustainable future. In this context,
working with suppliers who adopt and implement sustainability policies is crucial.In this
study, a review was conducted on the field of sustainable supplier selection by scanning
books, articles, conference papers, etc., through WoS. An assessment of 286 publications was
made based on criteria such as the number of publications per year in the relevant literature,
leading articles and authors in the field, leading journals, prominent universities, and
countries. The aim was to identify trends in the field and to characterize the most influential

publications and researchers.
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. METHODOLOGY

I11.1. Bibliyometric Analysis

Aria and Cuccurullo's work made a significant contribution by introducing
Bibliometric, an open-source R package designed for comprehensive bibliometric analysis.
This tool has facilitated the analysis of trends, developments, and knowledge structures within
scientific publications and played a crucial role in popularizing bibliometric methods in
academic research (Aria & Cuccurullo, 2017).Eugene Garfield's contributions laid the
foundation for bibliometric analysis, especially through the development of citation analysis.
Garfield’s work promoted the widespread use of citation-based bibliometric methods, which
have become essential for tracking the influence and interconnections of scholarly
publications (Garfield, 1972). In recent years, bibliometric analysis has gained significant
importance in social research. Factors behind this popularity include the development of
bibliometric software such as Gephi, Leximancer, and VOSviewer, as well as the increased
accessibility and usability of scientific databases. Bibliometric analysis involves collecting
analyzing and measuring data related to scientific publications. This method is used to
understand various aspects of the literature in a specific research field, identify trends in a
particular topic or discipline, and identify the most influential publications or researchers.
Bibliometric studies are used to reveal the status, trends, and development of studies in a
specific scientific field. This analysis is typically conducted by examining various
characteristics of publications in a research field, such as the number of publications, citation
counts, publication dates, authors, published journals, and geographical distribution. The data
obtained from scientific databases are analyzed using bibliometric software, and results are
obtained through various visualizations and statistical analyses. To achieve these objectives,
this study focused on scientific research types by searching for books, journals, articles, and
conference papers with the keyword "sustainable supplier selection™ in the titles in the WoS
database. The study aimed to determine the trends in sustainable supplier selection by
analyzing the geographical and demographic characteristics of publications, the publications
with the highest number of citations, authors, and the journals with the highest impact factors.

Thus, the aim was to reveal trends in this field and understand developments in the literature.

I11.11. Collection of Data And Analysis
WoS, provided by Thomson Reuters (now Clarivate Analytics), is a scientific research
platform that serves as a comprehensive multidisciplinary academic database. It is a crucial

resource for tracking current developments in scientific literature, conducting academic

73



Ozcan, Y. & indap, S. 2024. Bibliometric Analysis of Publications on Sustainable Supplier Selection in The Context of Supply Chain
Management. International Review of Economics and Management, 12(1), 67-89.

research, performing citation analyses, and evaluating academic performance. The platform
encompasses a wide range of scientific journals, conference proceedings, books, and patent
data. Users can search the extensive databases within WoS, find relevant articles, view

citation information, and conduct bibliometric analyses.

On April 24, 2024, a search was conducted with the keyword "Sustainable Supplier
Selection" in the "title" field, vyielding 302 results. These results span various
disciplines/fields, with the oldest publication dating back to 2011 and the most recent to 2024.
Among the 302 results, there were 256 articles, 20 conference papers, 11 unpublished works,

8 review articles, 3 correction publications, 2 book chapters, and 2 retraction publications.

This study has two limitations. Firstly, it relies solely on content indexed in the WoS
database, excluding sources not indexed in databases such as Scopus or ScienceDirect, as well
as offline materials. Secondly, only publications written in English were included in the

analysis.

I11.11.1. Distribution of Publications by Type
Between 2010 and 2023, a total of 302 publications are listed. The distribution of
publications by type is presented in Figure I. Among the total publications, the number of

articles published is 256, accounting for 84.77% of the total, indicating a high share.

3 Number of Publications

20 \ \ Articles

Conference Papers
Unpublished Works
Review article

= Correction Publications

Book Chapters

256 : R
m Retraction Publications

Figure 1. Distribution of Publications by Type

I11.11.1. Distribution of Publications by Years
Between 2010 and 2024, the graph in Figure Il illustrates the distribution of
publications on an annual basis. The total number of publications between 2011 and 2018 was

30, with an upward trend beginning in 2018 with 30 publications alone. It is observed that
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there is a total of 245 publications after this date. There has been a significant increase since
2018. The primary reasons behind the increase in studies in the field of Sustainable Supplier
Selection in 2022 and 2023 can be attributed to increasing awareness and demand, regulations
and standards, the desire to provide risk management and competitive advantage,
technological advancements, and academic and industry collaborations. At the forefront of
these reasons is the 17 Sustainable Development Goals (SDGs) published in the United
Nations' "2030 Agenda for Sustainable Development” adopted in 2015. Sustainable supply
chain management entails managing businesses' supply chains considering their
environmental, economic, and social impacts. Therefore, the adoption of the United Nations
Sustainable Development Goals (SDGs) may have encouraged businesses and researchers to

focus more on sustainability-related issues.

The percentage of publications within the total
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Figure I1. Distribution of Publications by Years

IHLILIIL Leading Publications in the Field
When identifying significant publications contributing to a field, citation count is an
important metric. Table 1. lists leading publications in the field along with their total citation

counts.
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Table I. Leading Publications in the Field

Authors

Stevic, Z; Pamucar, D; Puska, A; Chatterjee, P

Luthra, S; Govindan, K; Kannan, D; Mangla, SK; Garg, CP
Amindoust, A; Ahmed, S; Saghafinia, A; Bahreininejad, A
Buyiikdzkan, G; Cifci, G

Awasthi, A; Govindan, K; Gold, S

Memari, A; Dargi, A; Jokar, MRA; Ahmad, R; Rahim, AA
Zimmer, K; Frohling, M; Schultmann, F

Azadnia, AH; Saman, MZM; Wong, KY

Kannan, D

Yu, CX; Shao, YF; Wang, K; Zhang, LP

Ecer, F; Pamucar, D

Tirkolaee, EB; Mardani, A; Dashtian, Z; Soltani, M; Weber, GW
Abdel-Baset, M; Chang, V; Gamal, A; Smarandache, F
Sarkis, J; Dhavale, DG

Fallahpour, A; Olugu, EU; Musa, SN; Wong, KY; Noori, S
Bai, CG; Kusi-Sarpong, S; Ahmadi, HB; Sarkis, J

Vahidi, F; Torabi, SA; Ramezankhani, MJ

Arabsheybani, A; Paydar, MM; Safaei, AS

Rashidi, K; Cullinane, K

Chen, ZH; Ming, XG; Zhou, TT; Chang, Y

Publication Year

2020
2017
2012
2011
2018
2019
2016
2015
2018
2019
2020
2020
2019
2015
2017
2019
2018
2018
2019
2020

Citation
Count

545
529
379
348
335
322
264
241
219
218
215
213
210

198
181
174
165
162
161
156

Asian countries lead the way in research in this field. Collaborations have been

established with researchers from various geographies, including Asian countries, the USA,

and European countries.

IHLIL1V. Leading Authors in the Field

The study included 302 publications authored by a total of 754 authors. Authors with

at least 5 or more publications are shown in Table 1.

Table I1. Leading Authors in the Field

Authors Publication Number

Pamucar D 7
Wong KY
Kannan D
Tavana M
Barnes D
Govindan K
Rani P
Stevic Z
Wang CN
Wu C

ol o1 o1 oo oo O

76

Citati
863
652

on

1046

396
140

1150

115
857
109
140
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When examining Table I1, it is evident that the most prolific authors in terms of their
contributions to Sustainable Supplier Selection are Kannah and Govindan. Since the
publication with the highest citation count is often considered the most impactful in the field,

these authors are presumed to have the greatest influence on this area..
I1L.11.V. Distribution by Categories in Web Of Science (WoS)

WoS is a scientific research platform provided by Clarivate Analytics, offering a vast
multidisciplinary academic database. This platform serves as a comprehensive source used for
tracking current developments in scientific literature, conducting academic research,
performing citation analyses, and evaluating academic performance. When conducting
research in WoS, users can filter by these categories and access literature in their respective
fields more easily. These categories help researchers gain in-depth knowledge on specific
subjects and facilitate the discovery of relevant studies. The categories in Wos are typically
determined by publishers and editors, who assign publications to specific categories. Of the
302 publications included in the study, a total of 40 record assignments were reported in the
WoS database. Publications with 10 or more records are tabulated. The distribution based on
category-specific record numbers is shown in Table I1l. Upon examining the table, "Green
Sustainable Science Technology" and "Environmental Sciences™ categories are ranked first
and second, respectively. The combined ratio of these two categories, which occupy the top
two positions, is 51.40%, representing the highest coefficient and ratio, equivalent to half of
the total. Therefore, it can be concluded that the primary focus of research in the field of
sustainable supplier selection revolves around green and sustainable environmental topics,

primarily pursued by profiles working in this area.
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Table I11. Distribution by Categories in Wo0S

Web Of Science Categories Sfﬁggr Distribution
Green Sustainable Science Technology 76 26.57%
Environmental Sciences 71 24.83%
Engineering Industrial 49 17.13%
Operations Research Management Science 49 17.13%
Computer Science Artificial Intelligence 38 13.29%
Environmental Studies 38 13.29%
Computer Science Interdisciplinary Applications 34 11.89%
Engineering Environmental 28 9.79%
Management 27 9.44%
Engineering Manufacturing 21 7.34%
Computer Science Information Systems 16 5.59%
Engineering Multidisciplinary 14 4.90%
Business 11 3.85%
Engineering Electrical Electronic 11 3.85%

ILI1LVI. Leading Journals in the Field

The list of journals with at least 5 or more publications in a total of 302 academic
studies, along with the publication counts and their distribution percentages within the total, is
shown in Table IV. In terms of total publication count and percentages, the most significant

journals are 'Sustainability' and 'Journal of Cleaner Production’

Table V. Leading Journals in the Field

Journal Publication No Distribution

SUSTAINABILITY 32 11.19%

JOURNAL OF CLEANER PRODUCTION 24 8.39%

COMPUTERS INDUSTRIAL ENGINEERING 13 4.55%

EXPERT SYSTEMS WITH APPLICATIONS 9 3.15%

INTERNATIONAL JOURNAL OF PRODUCTION 7 2 45%

ECONOMICS

JOURNAL OF INTELLIGENT FUZZY SYSTEMS 7 2.45%

INTERNATIONAL JOURNAL OF PRODUCTION 6 2 10%
RESEARCH

PROCESSES 6 2.10%

APPLIED SOFT COMPUTING 5 1.75%

ENVIRONMENTAL SCIENCE AND POLLUTION 5 1.75%
RESEARCH

INFORMATION SCIENCES 5 1.75%

INTERNATIONAL JOURNAL OF SUSTAINABLE 5 1.75%

ENGINEERING

KYBERNETES 5 1.75%

MATHEMATICS 5 1.75%

SOFT COMPUTING 5 1.75%
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IHLILVII. Leading Countries in the Field
Table V. Leading Countries in the Field

Countries Publli\lcoation Distribution
PEOPLES R CHINA 100 34.97%
IRAN 55 19.23%
INDIA 40 13.99%
USA 25 8.74%
TURKEY 21 7.34%
TAIWAN 20 6.99%
ENGLAND 18 6.29%
GERMANY 15 5.25%
MALAYSIA 14 4.90%
PAKISTAN 12 4.20%
DENMARK 10 3.50%
SERBIA 10 3.50%
VIETNAM 10 3.50%

The countries making the most significant contributions to the field, with publication
counts of at least 10 or more, are shown in Table V. Upon examining the table, it can be
observed that out of the 302 included publications, China ranks first with a percentage of
34.97%. Following China, Iran, India, the USA, and Turkey are the countries with the highest

activity in this area.
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Figure 111. Leading Countries in the Field
In Figure 111, the distribution of these countries is graphically represented. As seen in
the figure, these countries, with China leading, comprise 95.11%, primarily consisting of
Asian countries. The increase in research and studies related to sustainability from China and

other Asian countries can be attributed primarily to rapid economic growth and
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industrialization. Environmental problems have also increased under the influence of rapid
economic growth and industrialization in many Asian countries in the last few decades.
Problems such as air pollution, water pollution, and waste management have encouraged
research in sustainability. Researchers have been directed towards finding solutions to these
issues. Several countries in Asia are facing urgent situations requiring immediate action to
address environmental problems due to rapid urbanization, population growth,
industrialization, depletion of natural resources, and environmental degradation. This situation
has increased the importance of sustainability research and focused more attention on these
issues. Another reason is government policies and incentives. Asian countries have developed
policies and incentives to promote sustainable development. For example, China's "Green
Development” strategy, 13th Five-Year Plan, and initiatives such as "Made in China 2025,"
India's "Smart Cities™ initiative, and Japan's incentives for eco-friendly technologies have
encouraged researchers to work on sustainability issues. These policies have contributed to
the increase in academic and industrial research. China has significantly increased its research
and development (R&D) capacity in recent years. Universities and research institutions
provide more resources and support in the fields of sustainability and environmental science,
encouraging more academics and researchers to work on sustainability issues. Chinese
researchers are increasingly participating in international collaborations. These collaborations
promote knowledge sharing in sustainability and the development of innovative solutions.
International projects and partnerships increase the number and quality of research coming
from China. The United Nations' Sustainable Development Goals (SDGs) adopted in 2015
have guided global research on sustainability. China is making intensive efforts to achieve
these goals, which is reflected in academic research. In conclusion, the main reasons for the
increase in sustainability research in Asian countries, particularly China, include rapid
economic growth and industrialization, government policies and incentives, increased R&D
capacity, international collaborations, global sustainability goals, and increased environmental
awareness. These factors encourage researchers in this region to conduct intensive studies on

sustainability.
HLILVIIIL Leading Universities in the Field

The universities contributing to the development of the field with at least 5 or more

publications are shown in Table VI .
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Table VI. Leading Universities in the Field

Universities Publication No Distribution
ISLAMIC AZAD UNIVERSITY 16 5.59%
UNIVERSITY OF TEHRAN 16 5.59%
SICHUAN UNIVERSITY 10 3.50%
UNIVERSITI TEKNOLOGI MALAYSIA 10 3.50%
UNIVERSITY OF SOUTHERN DENMARK 10 3.50%
NATIONAL INSTITUTE OF TECHNOLOGY NIT SYSTEM 9 3.15%
IRAN UNIVERSITY SCIENCE TECHNOLOGY 8 2.80%
NATIONAL KAOHSIUNG UNIVERSITY OF SCIENCE 7 2 45%
TECHNOLOGY
XIAMEN UNIVERSITY 7 2.45%
INDIAN INSTITUTE OF TECHNOLOGY SYSTEM IIT 6 210%
SYSTEM
LA SALLE UNIVERSITY 6 2.10%
UNIV DEF BELGRADE 6 2.10%
UNIVERSITY OF PADERBORN 6 2.10%
UNIVERSITY OF EAST SARAJEVO 5 1.75%
UNIVERSITY OF ELECTRONIC SCIENCE TECHNOLOGY 5 1.75%
OF CHINA
UNIVERSITY OF WESTMINSTER 5 1.75%

Four of the universities in Table VI are located in China, three in Iran, and two in
India. Economic growth and industrialization have increased in China and India over the past
decade. This rapid growth, along with dense population and rapid urbanization, has led to
environmental degradation and depletion of natural resources. Iran faces environmental
pressures such as water scarcity, soil erosion, and air pollution due to industrialization and the
energy sector. This situation has increased the number of environmental sustainability
research. In conclusion, common reasons for the increase in sustainability research in China,
India, and Iran include rapid economic growth and industrialization, the need to address
environmental issues, government policies and incentives, increased R&D capacity,
international collaborations, global sustainability goals, and high population density and
urbanization. These factors encourage researchers in these countries to conduct intensive

studies in the field of sustainability.
I1L11.1X. Science Mapping

Science mapping is a method aimed at visualizing the structure, dynamics, and
development of a specific research area through the analysis of scientific research and

literature. This process systematically organizes scientific knowledge using various data
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collection and analysis techniques and presents this information in the form of visual maps.
These maps are used to understand the structural and conceptual framework of a particular
topic, illustrate research relationships, uncover scientific communication networks, and

develop research strategies

I11.11.X. Citation Density Analysis

Citation density analysis is an important bibliometric method used to evaluate the
impact and connections of scientific articles. This analysis helps determine which studies and
researchers have the most impact by examining how often and by whom articles in a specific
topic or research area are cited. It conducts impact assessments to identify which articles,
authors, or journals have the most influence in a given field. It performs trend analysis to
examine research trends in a particular field and their changes over time. It elucidates
collaborations among researchers and the scientific impact of these collaborations. It helps
identify studies that are widely acknowledged and frequently cited as foundational in the
field. Citation density analysis is a critical method for understanding the impact and
development of scientific research. It enables researchers, institutions, and policymakers to
objectively assess the value and significance of scientific studies. Additionally, it can provide
guidance for future research by identifying important studies and research gaps in a specific
field.

Figure 1V. Citation Analysis Density Map
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The visualization of the connections between the 302 articles examined in the analysis
and the density map of the strongest citation connections identified by the VOSviewer
algorithm among the 45 studies meeting the criterion of at least 100 citations are presented in

Figure V. The most cited articles are detailed below:

Pamucar et al., 2024, developed a new Measurement and Ranking of Alternatives
according to the Compromise Solution (MARCOS) method for sustainable supplier selection
at a polyclinic in Bosnia and Herzegovina. The example describes how the MARCOS method
can be used to select sustainable suppliers in the private healthcare sector. It involves ranking
eight alternatives based on 21 criteria for all aspects of sustainability. The results of the new
method and its validation are conducted through comprehensive sensitivity analysis. Twenty-
one scenarios were created where the weight values of the criteria were changed, the
measurement scale from 1 to 9 was changed to 1-5, comparisons were made with six other
methods, and validated under dynamic conditions implying changes in the criteria. All stages
of sensitivity analysis have demonstrated the validity of the MARCOS method.

Kannan et al., (2018) propose a framework for evaluating sustainable supplier
selection using an integrated Analytic Hierarchy Process (AHP), ViseKriterijumska
Optimizacija | Kompromisno Resenje (VIKOR), a multi-criteria optimization, and
compromise solution approach. A supplier selection was made based on data from an
automotive company in India. According to the findings, 'Environmental costs’, 'Product
quality’, 'Product price', 'Occupational health and safety systems’, and 'Environmental
competencies' ranked among the top five criteria for sustainable supplier selection.
Additionally, among the five sustainable supplier alternatives, the 'third' supplier ranked
highest. The study presented in this article can assist managers and business professionals not
only in distinguishing important supplier selection criteria but also in evaluating the most
efficient supplier in the supply chain for sustainability while remaining competitive in the

market.

Amindoust et al., 2012, identified sustainable supplier selection criteria and sub-
criteria, and proposed a methodology for evaluating and ranking a specific supplier group
based on these criteria and sub-criteria. Fuzzy logic was applied to address the subjectivity of
decision-makers' evaluations, and a new ranking method based on fuzzy inference systems
(F1S) for supplier selection problems was proposed. Finally, an illustrative example was used

to demonstrate the applicability of the proposed method.
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Buylkdzkan and Ciftgi, 2011, examine the problem of determining an effective model
based on sustainability principles for supplier selection operations in supply chains. The
approach should also take into account time pressure, lack of expertise in the relevant field,
etc., that decision-makers may encounter during the evaluation process. The article develops a
new approach based on a fuzzy analytic network process under incomplete preference
relations within a multi-person decision-making scheme. The method not only enables
adequate evaluations using the provided preference information but also maintains the
consistency level of the evaluations. Finally, the article analyzes the sustainability of some

suppliers in a real-life problem to demonstrate the validity of the proposed evaluation model.

In conclusion, supplier selection based on sustainability principles is an important
strategic tool for businesses to fulfill their environmental, social, and economic
responsibilities. This selection not only ensures legal compliance and cost savings but also
enhances brand reputation and establishes a solid foundation for long-term business success.
Therefore, sustainable supplier selection has become an indispensable practice for modern

businesses.

I1.11.X1. Co-citation Analysis

Co-citation analysis is a bibliometric analysis method used to examine relationships
and connections in scientific literature. This analysis identifies whether two or more studies
cite the same third study, thereby revealing the relationship between these studies and
common areas of interest. Co-citation analysis is a useful tool not only for discovering related
or interconnected publications but also for determining thematic clusters (Donthu et al.,
2021). It helps identify common themes, concepts, or theories, uncover connections between
researchers or research groups, understand trends and their evolution over time, and identify
pioneering and influential studies. Thus, it promotes scientific communication and

collaboration.

Figure V shows the density map related to co-citation analysis. Four different

clustering patterns are identified based on co-citations.
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Figure V. Connection Map for Co-Citation Analysis
IV. CONCLUSION AND RECOMMENDATIONS

Sustainable supplier selection is crucial for businesses' long-term success and societal
responsibilities, impacting environmental, social, and economic dimensions. This process
involves a diverse set of evaluation criteria, from resource preservation and carbon footprint
reduction for environmental impact, to cost savings, efficiency, and risk management for
economic benefits. Socially, it includes criteria such as ethical practices, employee rights, and
safety, all of which collectively support brand reputation and competitive advantage.
Moreover, compliance with international standards (e.g., ISO 14001 and ISO 45001) further
strengthens a business’s position in global markets by enhancing consumer trust and fulfilling

regulatory expectations.

While sustainable supplier selection supports businesses in achieving their economic
and social goals, it also presents notable challenges. Balancing multiple, often conflicting
criteria (environmental, social, and economic) can complicate the decision-making process.
For instance, the most environmentally sustainable supplier may not meet economic viability
requirements. Additionally, the process can be resource-intensive, requiring robust data
collection and analysis, which may not always yield reliable and up-to-date information.

Furthermore, as sustainability criteria evolve, businesses may struggle to keep pace with
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emerging standards and technologies, creating a need for constant adaptation and

reassessment.

This study provides a bibliometric analysis of sustainable supplier selection research,
analyzing key publications, authors, journals, and trends in the field. The findings offer
insights into the development and focus areas of the literature, with notable contributions

identified from prolific authors and leading countries.
Limitations and Future Research Directions:

The study is limited by its reliance on the WoS database, excluding other major
databases like Scopus, Google Scholar, and Microsoft Academic. Including these sources in
future research could expand the literature scope, enabling a more comprehensive analysis.
Additionally, this study focuses only on English publications, potentially overlooking
significant contributions in other languages. Future research could address this by

incorporating non-English sources for a broader, more diverse perspective.

By recognizing these limitations and exploring additional databases and languages,
future studies can build a more detailed understanding of sustainable supplier selection,
offering insights that support both academic and practical advancements in the field.In the
literature review, selection criteria to be considered while making supplier selection within
the scope of sustainability have been determined. Drawing on studies conducted on selection
criteria, Coskun, Yildiz, and Bayraktar (2022) ranked the factors they obtained

environmentally, economically, and socially, and listed these criteria in Table VII.
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Table VII. Selection Criteria for Sustainable Supplier Selection

A. ENVIRONMENTAL CRITERIA
Waste Management

Environmental Protection Policies

Environmental Management System
Emissions
Energy consumption
Recycling Activities
Resource Consumption
Pollution Prevention Measures
Pollution Control
Certification
Participation in Green Activities
Green Transportation and Distribution Strategies

Green Supply Chain

A. ECONOMIC CRITERIAS

Price
Company Infrastructure
Profitability
Environmental Costs
Market share
Operational Costs
Service Skill
Service Performance
Communication and Information Technology
Quality
Delivery time
Customer happiness
Strategic Alignment
Risk Sharing
Product / Service Quality
Supply Cost
Technology Expertise/Capacity

Reverse Logistics Investments

STUDIES DONE
Govindan vd. (2013); Azadnia vd. (2012); Amindoust vd.
(2012)

Awasthi vd. (2010)
Cicek vd. (2020); Bai & Sarkis (2010); Dou & Sarkis (2010)
Amindoust vd. (2012)
Gold & Awasthi (2015)
Memari vd. (2019); Su vd. (2016)

Cicek vd. (2020); Govindan vd. (2013);Bai & Sarkis, (2010)
Govindan vd. (2019); Bai & Sarkis (2010)
Govindan vd. (2019); Dou & Sarkis (2010)

Fallahpour vd. (2017); Su vd. (2016)
Amindoust vd. (2012)
Colicchia vd. (2013)
Azadnia vd. (2013); Amindoust vd. (2012)
STUDIES DONE

Awasthi vd.(2018);Luthra vd. (2017); Amindoust vd. (2012)
Yayla vd. (2015)
Govindan vd. (2019)
Ahi & Searcy (2015)

Govindan vd. (2019); Ahi & Searcy (2015)
Govindan vd. (2019);Arabsheybani vd. (2018)
Chang vd. (2011); Dou & Sarkis (2010)

Memari vd. (2019); Luthra vd. (2017)

Govindan vd. (2019); Liu & Wang (2009)

Memari vd. (2019); Amindoust vd. (2012); Bai & Sarkis
(2010)

Fallahpour vd. (2017); Govindan vd. (2013); Chen vd. (2010)
Ahi & Searcy (2015)
Dou & Sarkis (2010)
Tavana vd. (2016)

Govindan vd. (2019)

Govindan vd. (2019); Memari vd. (2019); Ghadimi & Heavey
(2014)

Bai & Sarkis (2010); Aktas vd. (2011)
Aguezzoul (2014)

The total of 18 economic, 13 environmental, and 12 social criteria have been

identified. These criteria are significant in achieving sustainability goals, minimizing

environmental impacts, fulfilling social responsibilities, and generating long-term economic
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benefits. Each criterion should be selected and evaluated to contribute to the environmental,
social, and economic sustainability of your supply chain. This will provide guidance to

business professionals and academics aiming to conduct Sustainable Supplier Selection.
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Oz

Isletmelerin cevresel, sosyal ve yonetisim (ESG) alanlarinda gostermis oldugu performans basta yatirimeilar
olmak fiizere diger tim paydaslar1 etkilemekte ve bunun sonucu olarak igletmelerin finansal yapilari bu
durumdan etkilenmektedir. Cevresel, sosyal ve yonetisim (ESG) performanslarinin dl¢iimi isletmeler i¢in 6nem
arz etmektedir. Bu noktadan hareketle bu ¢alismanin amact ESG performansinin sermaye yapisi tizerindeki
etkilerini incelemektir. Bu ama¢ dogrultusunda, BRICS-T Ulkelerinde (Brezilya, Rusya, Hindistan, Cin Halk
Cumhuriyeti, Giiney Afrika ve Tiirkiye) finansal sektor disinda faaliyet gosteren firmalarm 2014-2021 yillar
arasi verileri dikkate alinmig ve toplam 6230 firma-yil gézlemi iizerinden panel veri analizi yapilmistir. Calisma
sonucunda cevresel performans skoru, sosyal performans skoru ve ESG skorunun uzun vadeli borg oranini
negatif yonde ve istatistiksel olarak anlamli gekilde etkiledikleri sonucuna ulasilmistir. Ancak, yOnetisim

performans skorunun uzun vadeli bor¢ orani {izerinde istatistiksel olarak anlamli etkisinin olmadig1 goriilmiistiir.
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THE IMPACT OF ENVIRONMENTAL, SOCIAL AND GOVERNANCE
(ESG) PERFORMANCE ON CAPITAL STRUCTURE: A STUDY ON
BRICS-T COUNTRIES

Abstract

The performance of businesses in environmental, social and governance (ESG) areas affects all other
stakeholders, especially investors, and as a result, the financial structures of businesses are affected by this
situation. Measurement of environmental, social and governance (ESG) performance is important for
businesses. From this point of view, the purpose of this study is to examine the effects of environmental, social
and governance performance on capital structure. For this purpose, the data of firms operating outside the
financial sector in BRICS-T countries (Brazil, Russia, India, the People's Republic of China, South Africa and
Turkey) between 2014 and 2021 are taken into account and a panel data analysis is conducted on a total of 6230
firm-year observations. As a result of the study, it is concluded that environmental performance score, social
performance score and ESG score have a negative and statistically significant effect on long-term debtratio.
However, the governance performance score has no statistically significant effect on long-term debtratio.
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I. GIRIS

Yasamakta oldugumuzgezegenin siirdiiriilebilirligi konusunda ortaya ¢ikan tehditler
ve toplumsal alanlarda yasanan diizensizlikler, paydaslarin sirketlerden olan beklentilerinin
kapsamimi genigletmistir. Sirketlerin yiiriitmiis oldugu faaliyetler sonucunda yalnizca
hissedarlarina degil, ayn1 zamanda iliski igerisinde bulundugu tiim paydaslarina karst sorumlu
oldugu ve yiritilen faaliyetlerinde bu hususun dikkate alarak yiiriitiilmesi gerekliligini
ortaya koyan paydas yaklastmi kurumsal strdiiriilebilirlik (KS) kavramina temel

olusturmaktadir.

Stirdiirtilebilirlik  kavramimin kokleri incelendiginde, bu kavrammn daha genis
stirdiirtilebilir kalkinma kavramina dayandigi ifade edilebilir (IFAC, 2011). Surdurdlebilir
kalkinmaya iliskin literatiirde pek ¢ok tanim yer almasina ragmen en iyi tanimlardan birisine
Birlesmis Milletler Diinya Cevre ve Kalkinma Komisyonu tarafindan 1987 yilinda
yayinlanan Brundtland raporunda yer verildigi ifade edilebilir. Bu raporda siirdiiriilebilir
kalkinma “gelecek nesillerin kendi ihtiyaglarini karsilama yeteneginden odiin vermeden
mevcut nesillerin ihtiyaclarin karsilayan kalkinma” olarak tanimlanmaktadir (Brundtland,
1987). Kurumsal surdirilebilirlik ise “bir sirketin dogrudan ve dolayli paydaslarinin
(hissedarlar, ¢alisanlar, miisteriler, baski gruplari, topluluklar gibi) ihtiyaglarini, gelecekteki
paydagslarmmin da ihtiyaclarin karsilama kabiliyetinden odiin vermeden karsilamasi” olarak

tanimlanmaktadir (Dyllick&Hockerts, 2002).

Kurumsal siirdiiriilebilirligin yan1 sira deginilmesi gereken bir diger kavramda
kurumsal sosyal sorumluluk (KSS) kavramidir. Kurumsal siirdiiriilebilirlik ve kurumsal
sosyal sorumluluk kavramlarmin literatiirde her ne kadar birbirlerinin yerine siklikla
kullanildig1 ve birbirine yakin anlama sahip oldugu goriilse de bu iki kavram tam olarak ayni
anlama gelmez. Kurumsal sosyal sorumluluk genellikle bir sirketin finansal olmayan
toplumsal faaliyetleri iizerine odaklanirken, kurumsal siirdiiriilebilirlik ise hem ¢evresel
faktorlerin sirket tiizerindeki etkisine hem de sirketin c¢evre lizerindeki etkisine
odaklanmaktadir (Pirnea ve ark., 2011). Bu yoniiyle KSS’nin sirketin toplum, cevre ve
paydaglara karst sorumluluklarin1 ortaya koyan kurumsal vatandashk davranigini

tanimlamada kullanilan bir kavram oldugu ifade edilebilir.

Isletmelerin faaliyetlerini yiiriitiirken cevresel ve sosyal alanlara iliskin hangi tiir
uygulamalar1 benimsedigi ve bununla birlikte iyi bir kurumsal yonetim yapisina sahip olma

durumu kurumsal siirdiiriilebilirlik ac¢isindan 6nem arz etmektedir. Bu noktada isletmelerin
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faaliyet raporu, entegre rapor veya siirdiiriilebilirlik raporlar1 gibi finansal bilginin yani sira
finansal olmayan bilgileri de igeren bu raporlar araciligiyla yatirimcilar basta olmak iizere
tiim paydaslara isletme faaliyetlerinin siirdiiriilebilirligi konusunda bilgiler sunmaktadirlar.
Isletmelerin gevresel, sosyal ve yonetisim (ESG) kapsaminda agiklamis olduklar: bilgilerin
isletme yonetimi ile yatirimcilar arasindaki bilgi asimetrisini azaltacag: ifade edilebilir. ESG
aciklamalarinin bilgi asimetrisi lizerindeki etkisini inceleyen c¢esitli ampirik c¢alismalarin
sonuglar1 incelendiginde, ESG aciklamalarmnin bilgi asimetrisini azalttigina yonelik sonuglara
ulagan ¢aligmalarin oldugu goriilmektedir (Bilyay-Erdogan, 2022; Nguyen ve ark., 2019;
Siew ve ark., 2016). Bilgi asimetrisinin azalmasi yatirimcr ve kreditorlerin, s6z konusu
isletme faaliyetlerinin siirdiiriilebilirligine ve risk diizeyine iliskin bir 6ngdriide bulunmasina
katki saglamakta ve bu da taraflarin talep edecekleri faiz veya getiri oranlarmni etkilemek
suretiyle sermaye yapist kararlarmin sekillenmesinde o6nemli rol oynamaktadwr. ESG
aciklamalarinin bilgi asimetrisi ve 6z kaynak maliyeti iizerindeki negatif yonlii etkisinden
dolay1, ESG performansi ytliksek olan firmalarin, diger firmalarla kiyaslandiginda, 6z kaynak
thrac1 konusunda daha fazla maliyet avantajina sahip olacagi ve bu sayede de kaldirag

oranlarinin daha diisiik olacag ifade edilebilir (Pijourlet, 2013).

Bu calismada ESG performansinin firmanin sermaye yapisi iizerindeki etkileri
incelenecektir. Gelismekte olan iilkelerin, gelismis iilkelerle kiyaslandiginda, cevresel ve
sosyal konularda daha az paydas baskisina sahip olmasi ve bu grupta yer alan iilkelerin gelir
seviyesinin goreceli olarak daha diisiik olmasi gibi 6zelliklerine bagh olarak, gelismekte olan
iilkelerde faaliyet gosteren firmalarin kurumsal sosyal sorumluluk ve siirdiiriilebilir is
uygulamalar1 {izerine daha az odaklanacagi disiiniilebilir (Doh ve ark., 2015). Bu bakis
acistyla, ESG performansinin sermaye yapist lizerindeki etkisini inceleyen literatiirde,
gelismis iilkeler veya belirli bir iilke oOrneklemine odaklanan c¢aligmalarin yani sira,
gelismekte olan iilkelerdeki durumu ele alan ¢alismalarin yapilmasimnin literatiire degerli bir
katki sunacag belirtilebilir. Literatiir incelendiginde gelismekte olan birden fazla iilkeyi ele
alan gesitli caligmalarm (Adeneye ve ark., 2023; Ndebele, 2020; Pijourlet, 2013) yiiriitiildigii
goriilmekle birlikte, gelismekte olan {ilke gruplarini ele alan ¢aligma sayisinin nispeten simirl
kaldig1 goriilmektedir. Bu durumdan hareketle, bu calismada gelismekte olan {ilke
piyasalarmi temsilen BRICS-Tulkelerinde (Brezilya, Rusya, Hindistan, Cin, Giiney Afrika ve
Tiirkiye) finansal sektor disinda faaliyet gosteren firmalarin 2014-2021 yillar1 aras1 verileri
orneklem olarak almmis ve toplam 6.230 firma-yil gbzlemi iizerinden panel veri analizi

gerceklestirilmistir. Gergeklestirilen analizler sonucunda c¢evresel performans, sosyal
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performans ve ESG toplam skorunun sermaye yapisini temsilen kullanilan degisken olan
uzun vadeli bor¢ oranini istatistiksel olarak anlamli ve negatif yonde etkiledigi sonucuna
ulagilirken, yoOnetisim performans skorunun sermaye yapisi tizerindeki etkisi istatistiksel

olarak anlamli bulunmamustir.

II. KAVRAMSAL CERCEVE

Glinlimiizde diinyanin kars1 karsiya kalmis oldugu kiiresel 1sinma, biyolojik ¢esitlilik
kaybi, kaynaklarm hizla tiilkenmesi, ¢evre kirliligi, aglik, yoksulluk, ayrimcilik, insan haklar
ithlalleri ve yolsuzluk gibi sorunlar, otoriteleri ve is diinyasini siirdiiriilebilirlik esasina
dayanan yeni bir sistem arayisma dogru yoneltmistir (Borsa Istanbul, 2014:1). Bu kapsamda
yatirimcilar, devlet, toplum gibi firma faaliyetlerinden etkilenen genis bir paydas grubunun
firmalardan olan beklentileri artmis ve bunun sonucu olarak, firmanim faaliyetleri sonucunda
sadece finansal alanda degil, bunun yan1 swa ¢evresel, sosyal ve kurumsal yonetim

alanlarinda da nasil bir strateji izledigi onem kazanmuistir.

Kurumsal siirdiiriilebilirlik uygulamalar1 incelendiginde, bu uygulamalarin gevresel,
sosyal ve ydnetisim olmak tiizere 3 temel boyuttan meydana gelen faaliyetleri kapsadigi
gorilmektedir (Ozer ve ark., 2023).

Cevresel boyut; sirket kaynaklarmin verimli bir sekilde kullanilarak kaynak
tiiketiminin minimuma indirilmesi, karbon salmiminin ve atiklarin azaltilmasi, ekosistemdeki
biyogesitliligin korunmasi, hava, ¢evre ve su kirliliginin azaltilmasi, ¢evre dostu iiretim

teknolojisi altyapisinin kurulmasi gibi alanlarda yiiriitiilen uygulamalar1 icermektedir.

Sosyal boyut; bir sirketin toplumla olan iligkisini insa etmek ve topluma daha fazla
katkida bulunmak i¢in yiiriittiigii tiim operasyon ve faaliyetlerin bir kombinasyonunu ifade
ederken (Naeem, 2021:13); ayn1 zamanda, bir sirketin isgiicii uygulamalari, insan haklar1 ve
topluluk katilimi1 gibi konularda toplum nezdindeki etkisini de temsil etmektedir (Yildiz,

2023).

Yénetisim boyutu; bir sirketin yonetim kurulu ¢esitliligi ve bagimsizligi, azinhk ve
paydas haklarmin korunmasi, seffaflik ve hesap verebilirlik ilkelerine uygun davranma, etik
olmayan yoOnetim uygulamalarindan kag¢inma gibi kurumsal ydnetim uygulamalarini

icermektedir.

ESG, isletmenin faaliyetlerini siirdiiriirken, tiiketilen kaynaklarin g¢evreye vermis

oldugu zararlara iliskin ne dlclide 6nlemler alindig1, daha az materyal, enerji ve su tiiketimi
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yapabilmek amaciyla hangi iiretim teknolojilerinin kullanildigi, isgliciiniin tatmini ve refahi
icin hangi uygulamalari benimsendigi, topluma kars1 olan sorumluluklarin bilincinde olarak
hangi faaliyetlerde bulunuldugu ve paydas menfaatinin korunmasi i¢in hangi faaliyetlerde
bulunuldugu gibi hususlar1 biitiinciil bir sekilde ifade etmekte kullanilan bir kavram olarak

kargimiza ¢ikmaktadir.
I1l.  LITERATUR TARAMASI VE HIPOTEZ GELISTIRME

Kurumsal sosyal sorumlulugun sermaye yapis1 iizerindeki etkisini inceleyen
calismalar incelendiginde, konunun genellikle firma riski ve bilgi asimetrisi kavramlariyla
iligkilendirilerek ele alindigi (Yang ve ark., 2018) ve temsil, paydas ve bilgi asimetrisi

teorilerine siklikla atifta bulunuldugu gorilmektedir.

Bilgi asimetrisi, sirket yonetimi ile yonetim digsinda kalan paydaslar arasindaki bilgi
farkini ifade etmek amaciyla siklikla kullanilan bir kavramdir. Sirketin yillik faaliyet raporu,
entegre rapor veya siirdiiriilebilirlik raporlar1 araciligiyla yapmis oldugu ESG kapsamindaki
aciklamalarin yonetim ile paydaslar arasindaki bilgi dengesizligini azaltacagindan,
yatirimcilarm sirketi daha az riskli gormelerine yol acacagi diisiiniilebilir. Bu yoniiyle,
sirketler, KSS bilgisini, rutin olarak yaymlamis oldugu finansal bilgilerin yani sira,
paydaslar1 ile arasindaki bilgi asimetrisini azaltmak ve yatirimcilar ve diger paydaslar
karsisinda olumlu bir imaj yaratabilmek amaciyla kullanabilirler (Benlemlih, 2017b).
Dolayisiyla, isletmelerin ESG kapsaminda yapmis oldugu agiklamalarm bilgi asimetrisiyle
birlikte firma riski tlizerinde etkisi vardir ve bu durum firmanin sermaye maliyetini

degistirerek, sermaye yapisi kararlarinin sekillenmesinde 6nemli rol oynamaktadir.

Sirket yonetiminin hissedar degerini maksimize etme amacinin yani sira, sirketin iligki
icerisinde bulundugu tiim paydaslarin (calisanlar, miisteriler, otoriteler, toplum wvs.)
¢ikarlarin1 gozetmesi gerektigini 6ne siiren (Mahmood ve ark., 2023)paydas teorisine gore,
sirketin KSS performansinin yiiksek olmasi sirketin {in ve itibarmin iyilesmesine yonelik

katki saglayarak uzun vadede firma degerini olumlu yonde etkiler (Sheikh, 2019).

Jensen&Meckling (1976) tarafindan gelistirilen temsil teorisine gore ise yoneticiler
bireysel prestijlerini artirmak amaciyla sirketin sinirli kaynaklarini bu alana yonelttiklerini ve
bu amagla KSS faaliyetlerine agir1 yatirim yaptiklarini ileri siirmekte ve bu yonlyle KSS
yatirimlarmi bir temsil problemi olarak géormektedirler (Benlemlih & Cai, 2020; Benlemlih,
2017a; Sheikh, 2019).

95



Kalyoncu, C. &Tansel Cetin, A. 2024. Cevresel, Sosyal ve Yonetisim (ESG) Performansinin Sermaye Yapist Uzerindeki Etkisi: Brics-T
Ulkeleri Uzerine Bir Inceleme. International Review of Economics and Management, 12(1), 90-112

Literatlir incelendiginde, KSS ol¢iimiinde ESG skorlarin1 kullanan c¢aligmalara
rastlanildig1 gibi (Benlemlih, 2017a; Hamrouni ve ark., 2019; Harjoto, 2017; Ho ve ark.,
2022; Mansour & Sayed, 2022; Sheikh, 2019); KSS degiskenini firmalarin yayinladiklari
yillik rapor veya siirdiiriilebilirlik raporlarini kullanarak igerik analizi yontemi ile indeks
olusturmak suretiyle 6lgen ¢aligmalarin da bulundugu goriilmektedir (Grabinska ve ark.,
2021; Oware & Mallikarjunappa, 2021).

KSS performansmin sermaye yapisi tizerindeki etkisini gelismis veya gelismekte olan
pek cok iilke piyasasinda arastiran ampirik caligmalarmn bulgular1 incelendiginde, bu
calismalarin ¢ogunda KSS ile sermaye yapist arasinda negatif yonde bir iliskinin oldugu
sonucuna ulasildign goriilmektedir. Ornegin; Pijourlet (2013), diinya genelinde faaliyet
gosteren 1.579 firmayi ele alarak yapmis oldugu ve maddi olmayan duran varlik degerlemesi,
sosyal puan ve ¢evresel puanin bor¢lanma orani tizerindeki etkilerini inceledigi calismasinda
maddi olmayan duran varlik degerlemesinin ve sosyal puanin bor¢lanma orani iizerindeki
etkilerinin negatif yonde oldugu sonucuna ulasirken, cevresel puanin borclanma oram
Uzerindeki etkisinin ise istatistiksel olarak anlamli olmadigmi bulmustur. Lindkvist&Saric
(2020); Avrupa Birligi igerisinde faaliyet gosteren firmalarin ESG skorlarinin sermaye
yapilar1 iizerindeki etkilerini 913 firma-yi1l gézlemi {izerinden inceledikleri ¢aligmalarinda,
yonetisim skorunun borglanma oranini pozitif yonde etkiledigi sonucuna ulasilirken, toplam
ESG, ¢evresel ve sosyal skorun ise borglanma orami iizerindeki etkilerinin ise istatistiksel

olarak anlamli olmadigini bulmuslardir.

Ho ve arkadaslar1 (2022); KSS’nin bor¢lanma orani tizerindeki etkisini Cin Halk
Cumhuriyeti’nde faaliyet gdosteren 5.969 firma-yil goézlemi iizerinden inceledikleri
calismalarinda, KSS’nin bor¢lanma oranini negatif yonde etkiledigi sonucuna ulagmiglardir.
Mahmood ve arkadasglar1 (2023); kurumsal yonetimin borglanma orani tizerindeki etkisini ve
kurumsal sosyal sorumlulugun bu iligskideki diizenleyici roliinii Cin’de faaliyet gdsteren 1.987
firmanin yanm sira, Amerika Birlesik Devletleri’nde faaliyet gosteren 6.640 firmanin 2001-
2019 yillar1 arasindaki verileri kullanarak karsilagtrmali olarak incelemislerdir. Calisma
sonucunda kurumsal sosyal sorumluluk ve kurumsal ydnetimin hem Cin hem de ABD
firmalarinin bor¢lanma oranlarmi negatif bir sekilde etkiledigi sonucuna ulagmiglardir.
Calismada ayrica, kurumsal sosyal sorumlulugun kurumsal ydnetim ile borg¢lanma orani
arasindaki iligkide 1ilimlagtirict roliiniin negatif yonde oldugu ortaya konmustur.
KSS’ninilimlastiricr rolii yalnizca diisiik kaldiracl firmalar i¢in anlamli bulunurken, yiiksek

kaldiracl firmalarda anlamli olmadig1 sonucuna ulasilmistir.
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Diinya genelindeki iilkeleri ve Cin Halk Cumhuriyeti’ni 6rneklem olarak ele alan ve
yukarida ifade edilen caligmalarin yani sira; ABD’deki firmalar1 6rneklem olarak alan
calismalarin sonucunda da KSS ile sermaye yapis1 arasinda negatif yonlii bir iliskinin oldugu
sonucuna ulasan ¢alismalarin da oldugu ifade edilebilir. Ornegin; KSS’nin sosyal boyutu
icerisinde yer alan unsurlardan biri olan ¢alisan refahinin kaldirag orani iizerindeki etkisini
ABD’de faaliyet gosteren firmalar {izerinden inceleyen cesitli ¢alisma sonuglarina gore
calisan faydasma iliskin uygulamalar yiiriiten firmalarin daha disiik bor¢ oranlariyla
calistiklar1 ve boylece iflas olasiligin1 onemli Olciide azalttiklar1 sonucuna ulastiklar:
gOrulmektedir (Bae ve ark., 2011; Verwijmeren & Derwall, 2010). Benlemlih&Cai (2020)
calismasinda, c¢evresel performansin bor¢glanma orami iizerindeki etkisini ABD baglaminda
incelemisler ve ¢alisma sonucunda iistiin ¢evresel performansa sahip firmalarin daha diisiik
bor¢ oranlariyla faaliyet gosterdikleri ve gecici finansal ihtiyaclart i¢in cogunlukla kisa
donemli borglanmay1 tercih ettikleri sonucuna ulagsmiglardir. Bunun yanmi sira, ESG
aciklamalarinin bor¢lanma orami iizerindeki etkisini ABD baglaminda inceleyen calisma
sonuglarma bakildiginda da, benzer bir sekilde, ESG’nin kaldirag oranini negatif yonde
etkiledigine dair sonuglara ulasildigi goriilmektedir (Benlemlih, 2017a; Harjoto, 2017;
Sheikh, 2019).

Cin ve ABD disinda kalan ve 6zel olarak tek bir iilkenin 6rneklem olarak alindigi
calismalarin sonuglar1 incelendiginde, KSS’nin sermaye yapisi iizerindeki etkisinin negatif
yonde oldugunu gosteren galismalarm bulundugu gériilmektedir. Ornegin; Mansour&Sayed
(2022); KSS ile borglanma orani arasindaki iliskiyi ve muhasebe ihtiyatliliginin bu iliskide
ilimlastirict bir etkiye sahip olup olmadigin1 Misir’da faaliyet gosteren 120 firmanin 2012-
2019 yillar1 aras1 verileri lizerinde incelemisler ve ¢alisma sonucunda KSS ile bor¢lanma
orani arasinda istatistiksel olarak anlamli ve negatif yonde bir iligki bulmuslar ayrica,
KSS’nin borglanma oranmi {izerindeki negatif etkisinin ihtiyathiligi yiiksek olan firmalarda
daha belirgin oldugu sonucuna ulagmislardir. Minh ve arkadaslar1 (2022); KSS’nin sermaye
yapist lizerindeki etkisini ve pazar rekabetinin ilimlastirict etkisini Vietnam’da faaliyet
gosteren firmalarin 2011-2014 yillar1 arasi verileri Uzerinde inceledikleri ve kantil regresyon
yaklasgimmi kullanmig olduklar1 c¢alisma sonucunda, kurumsal sosyal sorumluluk
faaliyetlerine katilimin firma kaldiraci lizerinde daha yiiksek dilimlerde negatif ve anlaml
etkiye sahip oldugu, daha diisiik dilimlerde ise higbir etkisinin olmadigi sonucuna

ulasmuslardir.
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KSS’nin sermaye yapisint negatif yonde etkiledigine dair sonuglara ulasan
calismalarin yani sira, pozitif yonde etkisi olduguna dair sonuglara ulagan ¢aligmalar da
mevcuttur. Hamrouni ve arkadaglar1 (2019); ESG agiklamalarinin kaldirag oranlar1 iizerindeki
etkisini Fransa’da faaliyet gosteren 80 firmanin verileri iizerinde incelemis olduklar1 ¢aligma
sonucunda, sosyal skorun hem toplam bor¢ oranini hem de uzun vadeli bor¢ oranini pozitif
yonde etkiledigi sonucuna ulasilirken, yonetisim skorunun ise uzun vadeli bor¢ oranin1 pozitif
yonde etkiledigi sonucuna ulagilmistir. Grabinska ve arkadaslar1 (2021) ise; KSS’nin ¢alisan,
sosyal ve ¢evresel boyutlarinin kaldirag orani lizerindeki etkisini Polonya’da yiiksek teknoloji
sektoriinde faaliyet gosteren firmalar1 6rneklem alarak incelemisler ve ¢aligma sonucunda
KSS’nin ¢alisan boyutunun firma kaldiracini pozitif yonde etkiledigi sonucuna ulasilirken,
cevresel ve sosyal boyutun firma kaldiract lizerindeki etkisinin istatistiksel olarak anlamsiz

oldugu sonucuna ulagmiglardir.

Literatiirdeki c¢alismalarin sonuglarindan yola c¢ikarak, bu c¢aligmanin hipotezleri

asagidaki sekilde belirlenmistir.

Hi: Cevresel performans skoru ile uzun vadeli bor¢ orani arasinda negatif iliski vardir.
H>: Sosyal performans skoru ile uzun vadeli borg¢ orani arasinda negatif iliski vardir.
Hs: Yonetisim performans skoru ile uzun vadeli borg orani arasinda negatif iliski vardir.
Has: ESG skoru ile uzun vadeli borg orani arasinda negatif iligki vardir.

Calismanin teorik modeli Figiir I’de yer almaktadir.
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Bagimsiz Degigkenler

Cevresel Performans Skoru (Cevresel)
Sosyal Performans Skaru (Sosyal)
Ynetisim Performans Skoru (Yonetigim)
ESG Toplam Skoru (ESG)

Bagimli Degisken

Uzun Vadeli Borg Orani (UVBQ)

Kontrol Degiskenler

Firma Diizeyi Kontrol Degiskenler
Buyiklik
Karlilik
Varlik Yogunlugu
Cari Oran
Sermaye Harcamalan

Makroekonomik Kontrol Degiskenler
GSYIH Bayimesi
Enflasyan

Figlr 1. Teorik Model

IV. ARASTIRMANIN METODOLOJISI
IV.1. Orneklem

ESG performansinin sermaye yapisi lizerindeki etkisinin incelendigi bu ¢alismada
gelismekte olan iilke piyasalarini temsilen BRICS-T Ulkelerinde (Brezilya, Rusya, Hindistan,
Cin, Glney Afrika veTurkiye) finansal sektor disinda faaliyet gosteren firmalarin 2014-2021
yillar1 arasi verileri 6rneklem olarak almmis ve 6.230 firma-yil gbzlem iizerinden analizler
gerceklestirilmistir. Analizlerde kullanilacak verilerin toplanmis oldugu 2023 yili igerisinde,
orneklemde yer alan bazi iilkelerdeki firmalara ait (Rusya ve Tiirkiye vb.) ESG skorlarinin
2022 ve 2023 yili verileri yaymlanmadig icin, lilke-y1l gozlemleri arasinda denge gdzetilmesi

acisindan ¢aligmanin gozlem yili olarak 2014-2021 yillar1 belirlenmistir.
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IV.I1I. Degisken Listesi

Bu calismada bagimsiz degisken olarak kullanilan ¢evresel, sosyal, yonetisim (ESG)
skorlar1 RefinitivEikon veri tabanindan elde edilmistir. ESG skoru hesaplama metodolojisi
ele alindiginda, ESG skor puanlar1 toplam 10 kategori skorunun hesaplanmasi ile
bulunmaktadir. ESG boyut puanlarmin hesaplanabilmesi igin gerekli olan kategoriler ve her

bir kategoriye iliskin gosterge sayilar1 Tablo I’de yer almaktadir.

Tablo 1. ESG Boyutlar ve Kategori Tanimlan

ESG Boyutu Kategori Gosterge Sayisi
Kaynak Kullanimi 20
Cevresel Boyut Emisyonlar 28
Yenilik 20
Isgiicii 30
Sosyal Boyut Insan Haklar1 8
Toplum 14
Uriin Sorumlulugu 10
Yonetim 35
Y énetisim Boyutu Hissedarlar 12
Kurumsal Sosyal Sorumluluk 9
Stratejisi
Toplam 186

Kaynak: (Refinitiv Eikon, 2021)

Bu calismadaki bagimsiz degiskenler ve firma diizeyindeki finansal degiskeler
RefinitivEikon veri tabanindan elde edilirken, makroekonomik kontrol degiskenler ise Dlinya
Bankas1 veri tabanindan elde edilmistir. Bu ¢aligmada kullanilan bagimli, bagimsiz ve kontrol

degiskenlerinin tanimlarma iligkin bilgiler Tablo II’de yer almaktadir.
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Tablo II. Degisken Tanimlar

Degiskenler Degisken Tanimlart Kaynak
Bagimh Degisken
Uzun Vadeli Bor¢ Oran Uzun Vadeli Yabanci1 Kaynak —
(UVBO) Toplami / Toplam Varliklar RefinitivEikon

Bagimsiz Degiskenler

Cevresel Cevresel Performans Skoru RefinitivEikon
Sosyal Sosyal Performans Skoru RefinitivEikon
Yonetisim Yonetisim Performans Skoru RefinitivEikon
ESG ESG Toplam Skoru RefinitivEikon

Kontrol Degiskenler

Firma Diizeyi Kontrol Degiskenler

Buyukliik Toplam Varliklarin Dogal RefinitivEikon
Logaritmasi
Karlilik Dénem Net Kar1 / Toplam Varliklar RefinitivEikon
Varlik Yogunlugu Maddi Duran Varliklar / Toplam RefinitivEikon
Varliklar
Cari Oran Dénen Varliklar / KVYK RefinitivEikon

Sermaye Harcamalari Sermaye Harcamalari / Toplam RefinitivEikon

Varliklar
Makroekonomik Kontrol
Degiskenler
GSYIH Biiyiimesi Gayrisafi Yurti¢i Hasilanin Yillik Diinya Bankasi
Biiylime Orani
Enflasyon Tiiketici Fiyatlar1 Endeksindeki Diinya Bankasi

Yillik Biiyiime Orant

IV.IIIL. Arastirma Bulgulan

Aragtrma modelindeki degiskenlere ait tamimlayict istatistikler Tablo III'te
sunulmaktadir. Veri setinde yer alan asir1 u¢ degerleri (outliers)diger degerlerle uyumlu hale
getirip veri dagilimi normal dagilima yaklagtirmak ve ug¢ degerlerin istatistiksel analiz
iizerindeki etkisini azaltmak amaciyla bagiml degisken ile firma diizeyindeki bagimsiz ve
kontrol degiskenler %5 ve %95 araliginda torpiileme (winsorize) islemine tabi tutulmustur.
S6z konusu torpiileme isleminin literatiirde yer alan cesitli calismalarda kullanildig:

gorilmektedir (Ates, 2021; Ozer ve ark., 2024).
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Tablo III. Tammlayic1 Istatistikler

Degisken Gozlem Ortalama St. Sapma Minimum Maksimum
UvBO 6230 0.17 0.15 -0.00 0.50
Cevresel 6230 35.41 24.59 0.00 80.19
Sosyal 6230 38.06 23.92 5.54 82.54
Yonetisim 6230 50.01 20.24 15.49 82.62
ESG 6230 41.09 18.68 12.81 75.80
Blyuklik 6230 17.70 1.44 15.27 20.39
Karlilik 6230 7.09 5.88 -2.16 21.00
VarlikYogunlugu 6230 0.32 0.22 0.03 0.76
Cari Oran 6230 1.60 0.92 0.47 4.25
SermayeHarcamalari 6230 0.04 0.03 0.00 0.13
GSYIH Biiyiimesi 6230 4.37 3.91 -6.34 11.35
Enflasyon 6230 3.64 3.04 0.98 19.59

Orneklem olarak alnan BRICS-T iilkelerine iliskin yillar itibariyle gdzlem sayilari
Tablo IV’te yer almaktadir. Tablodan goriilecegi tizere calismanin baglangi¢ yil1 olan 2014°de
toplam gozlem sayis1 427 iken, bu saym yillar itibariyle istikrarli bir sekilde artarak 2021
yilina gelindiginde 1612’ye ulastigi ve 2014-2021 yillar1 aras1 6 {iilkeyi kapsayan toplam
gozlem sayismin ise 6230 oldugu goriilmektedir. Yine Tablo IV’ten de goriilecegi iizere
kiimiilatif gozlem sayisi en fazla olan iilkelerin sirasiyla Cin (3528), Giiney Afrika (1112),
Hindistan (668), Brezilya (536), Tiirkiye (258) ve Rusya’dan (128) olustugu goriilmektedir.

Tablo IV. Yillar itibariyle Ulke Gozlem Yih Sayilar

GozlemYih Ulke / GozlemSayist
Brezilya Rusya Hindistan Cin i?rr:liz Turkiye Toplam
2014 57 14 62 141 134 19 427
2015 58 13 67 148 134 20 440
2016 62 14 73 153 137 20 459
2017 62 15 74 152 139 20 462
2018 65 15 78 407 139 25 729
2019 66 19 85 468 139 43 820
2020 81 19 110 878 145 48 1281
2021 85 19 119 1181 145 63 1612
g%‘;'lzm 536 128 668 3528 1112 258 6230
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Degigkenler arasindaki iliskiyi gosteren korelasyon matrisi Tablo V’te yer almaktadir.
Tablo V’te gorildigii gibi, modeldeki bagimsiz degiskenler arasindaki iliskiler
incelendiginde, ¢oklu dogrusal baglant1 problemine yol acacak kadar gii¢lii bir iliski olmadig1
anlagilmaktadir. Modellerdeki bagimsiz degisken olan Cevresel, Sosyal, Yonetisim ve ESG
degiskenleri ile bagimli degisken olan Uzun Vadeli Bor¢ Oramarasinda istatistiksel olarak
anlamlt ve pozitif yonlii iligkilerin oldugu goriilmektedir. Ayrica, c¢alismanin kontrol
degiskenleri olan biyiiklik, varlik yogunlugu, sermaye harcamalar1 ve enflasyon
degiskenlerinin uzun vadeli bor¢ orani ile pozitif yonde iliskilerin oldugu goriiliirken, karlilik,
cari oran ve gayrisafi yurtigi hasila biiyiimesinin uzun vadeli bor¢ orani ile aralarindaki

iliskinin negatif ve istatistiksel olarak anlamli oldugu goriilmektedir.

Tablo V. Korelasyon Matrisi

Degiskenler 1 2 3 4 5 6 7 8 9 10 11 12
1. UVBO 1
2. Cevresel 0.330%** 1
3. Sosyal 0.355*** 0.731*** 1
4. Yonetisim 0.127*** 0.304*** 0.334*** 1
5.ESG 0.343*** 0.858*** 0.910%** 0.585*** 1
6. Blyukluk 0.293*** 0.286*** 0.183*** 0.094*** 0.223*** 1
7. Karlilik -0.253*** -0.064*** 0.033*** -0.061*** -0.023* -0.201*** 1
8. 0.456***
VarlikY ogunl ' 0.198*** 0.117*** 0.016 0.128*** 0.266*** -0.157*** 1
ugu
9. Cari Oran -0.208*** 0.166***  -0.065***  -0.038***  -0.098***  -0376***  0374%**  -0.354%** 1
10.
SermayeHarca 0.145%** 0.085*** 0.060*** -0.009 0.056*** 0.067*** 0.095*** 0.523*** -0.139*** 1
malari
lBluy(l—J}r?WZ;H -0.235%** -0.202%** -0.326*** -0.114*** -0.284*** 0.134*** 0.021* -0.036*** -0.031** 0.015 1
12. Enflasyon 0.2477*** 0.3036*** 0.4359*** 0.124%** 0.383*** -0.079*** 0.145*** 0.025** -0.015 0.002 -0.299*** 1

wkk FE % sirasiyla %1, %S ve %10 diizeyindeanlamhhgigostermektedir.

Regresyon modelini tahnmin etmeden énce, uygun tahmin modelinin secilebilmesi icin
model belirleme testlerinin yapilmasi gerekmektedir. Bu noktada,ilk asamada veri seti icin
havuzlanmis en kiiciik kareler ile sabit etkiler tahmincisinden hangisinin etkin sonuglar
verecegini belirlemek amaciyla F testi yapilmistir. F testi sonuglarina gore tiim modeller i¢in
sabit etkiler tahmincisi ile modelleri tahmin etmenin etkin sonuglar verecegi ortaya
konulmustur. Tkinci asamada, veri seti icin en kiiciik kareler ile tesadiifi etkiler tahmincisinden
hangisinin etkin sonug¢lar verecegini ortaya koymak amaciyla Breusch Pagan LM testi

yapilmistir. S6z konusu test sonucuna gore tiim modeller i¢in tesadiifi etkiler tahmincisinin
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etkin sonuglar verecegi sonucuna ulasilmistir. Model belirleme testlerinin {igiincii agamasinda
ise, veri seti icin tesadufi etkiler tahmincisi ile sabit etkiler tahmincisinden hangisinin etkin
sonuglar vereceginin tespiti i¢in Hausman testi yapilmis olup, bu test sonuglarina gore tiim
modeller igin sabit etkiler tahmincinin etkin sonuglar verecegi sonucuna ulagilmistir. Tablo

VI’da model belirleme testlerinin sonuglar1 yer almaktadir.

Tablo VI. Model Belirleme Test Sonuclar

Breusch Pagan LM Hausman Testi

Model (FI-:d(S‘:r‘?Iz::::::J) Testi (Ki-kare Gei::)l:j(:llan
& (Ki-kare sonucu) sonucu)

Model 1 15.57*** 10329.50*** 1083.46*** Sabit Etkiler

Model 2 15.49%** 10376.76*** 1778.49%** Sabit Etkiler

Model 3 15.61*** 10306.40*** 1019.61*** Sabit Etkiler

Model 4 15.51%** 10383.36*** 1293.49%** Sabit Etkiler

*** %1 diuizeyinde anlamhhg gostermektedir.

Tablo VI’da yer alan sonuglara gére sabit etkiler tahmincisi ile tahmin edilen
modellerde degisen varyans ve otokorelasyon problemlerinin s6z konusu olup olmadiginin
tespiti i¢in sirasiyla degistirilmis Wald testi, BaltagiWu ve Durbin Watson testi yapilmistir.
S0z konusu analiz sonuglar1 Tablo VII’da yer almaktadir. Tablo VII’daki degistirilmis Wald
testi sonuglarinin yer aldigi siitundaki ki-kare degerleri incelendiginde, hata terimlerinin
varyansinin sabit oldugunu 6ne siiren sifir hipotezinin reddedildigi ve kurulan modellerin
tamaminda degisen varyans durumunun s6z konusu oldugu gériilmektedir. Tablo VII’da yer
alan ve otokorelasyonun tespiti i¢in yapilmis olan Durbin Watson ve BaltagiWu test
sonuglarina bakildiginda, kurulan modellerin tamaminda s6z konusu degerlerin “2” degerinin
altinda oldugu goriilmektedir. Literatiirde bir modelde otokorelasyonun varligini test etmek
icin kritik bir deger verilmemesine ragmen, s6z konusu degerler “2” den kiigiik ise,
otokorelasyonun 6nemli oldugu yorumu yapilmaktadir (Tatoglu, 2013: 214).Bu sonuglardan

hareketle, bu ¢alismanin test edilen modellerinde otokorelasyon durumunun s6z konusu

oldugu ifade edilebilir.
Tablo VII. Varsayimdan Sapma Test Sonuclarn

Degistirilmis Wald
Model Testi Durbin Watson Testi BaltagiWu Testi

((Ki-kare sonucu)
Model 1 1.5e+07*** 1.1459018 1.5561545
Model 2 6.6e+06*** 1.1571372 1.5663641
Model 3 1.5e+07*** 1.1480236 1.5590972
Model 4 1.8e+07*** 1.150087 1.5595728

*** 91 duzeyinde anlamliligi géstermektedir.
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Tablo VII’da elde edilen sonuglara bagli olarak, Robust Standart Hatalar tahmincisi ile
modellerin tahmin edilmesine karar verilmistir. Cevresel, sosyal ve yonetisim performans
skorlar1 ve ESG toplam skorunun sermaye yapist iizerindeki etkilerinin incelenmesi i¢in 4
model olusturulmus ve bu modellerde robust standart hatalar tahmincisi ile tahmin

yapilmustir. lgili analiz sonuglar1 Tablo VIII’da yer almaktadir.

Bu c¢alisgma kapsaminda yapilacak analizlerin modelleri asagida yer almaktadir.
Asagida yer alan modelde, a sabit terimi, § degisken katsayisini, i ve t alt simgeleri sirasiyla
ornekteki her bir firmay1 ve yili gostermektedir. Modelde kullanilan degiskenlerin zaman
birimi incelendiginde, bagimli ve kontrol degiskenlerin zaman birimi i¢in t yili dikkate
almirken, modelin bagimsiz degiskenleri olan ¢evresel performans skoru (Cevresel), sosyal
performans skoru (Sosyal), yonetisim performans skoru (Yonetisim) ve ESG toplam skorunun
(ESG) zaman birimi bir y1l gecikmeli (t-1) olacak sekilde modelde yer verilmistir. Bagimsiz
degiskenlerin bir y1l gecikmeli degerinin alinmasinin sebebi, firmalarin biliylik cogunlugunun
ESG skorlarinm ilgili mali yilda ac¢iklanmayip, bir sonraki mali yila sarkmasi ve bunun yani
sira ESG skorlarinin sermaye yapisi kararlari lizerindeki etkisinin ancak bir sonraki mali yilda
izlenebileceginden kaynaklanmaktadir. Nitekim Ilgili literatiire bakildiginda da agiklayici
degiskenlerin bir yil gecikmeli degerlerinin model igerisinde yer aldigi caligmalarin
yiriitilldigt gorilmektedir (Ndebele, 2020; Sheikh, 2019).

UVBOy = a + BiCevresely,_, + B, Bityiiklik, + sKarliliky + BVarlik Yogunlugu;, +
BsCari Oran;, + BsSermaye Harcamalari;, + B,GSY1H Biiyiimesi + BsEnflasyon; + BoY1l +

BioEndistri + €;;
(Model 1)

UVBO;; = a + B1Sosyal;._, + B,Buyiiklik;, + psKarlilik;, + B,Varlik Yogunlugu,, + BsCari Oran;, +
BsSermaye Harcamalari, + 3,GSYIH Biiyiimesi + BgEnflasyon;, + BoYil + BoEndiistri + g
(Model 2)

UVBO;, = a + p,Yonetisim;,_, + B, Buyiklik;, + p;Karllik;, + B,Varlik Yogunlugu,, +
BsCari Oran;, + BsSermaye Harcamalary;, + ,GSYIH Biiytimesi + fgEnflasyon;, + BoY1l +
BioEndistri + €;;

(Model 3)

UVBO; = a + BLESG;;_4 + [, Buytlklik;, + B;Karlilik;, + S,Varlik Yogunlugu;, + BsCari Oran;, +
BsSermaye Harcamalari, + 3,GSYIH Biiyiimesi + BgEnflasyon;, + BoYil + ByoEndiistri + €
(Model 4)
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Bagimh
Degisken Model 1 Model 2 Model 3 Model 4
UvBO
Cevresel -0.00026**
(-2.12)
Sosyal -0.00053***
(-3.43)
Yoénetisim -0.00010
(-1.01)
ESG -0.00047***
(-2.63)
Bayuklik 0.04922*** 0.04993*** 0.04637*** 0.04961***
(5.83) (5.88) (5.58) (5.82)
Karhlik -0.00247%*** -0.00247%** -0.00245%** -0.00248%**
(-6.44) (-6.45) (-6.45) (-6.49)
Varhk 0.36546*** 0.36610*** 0.36579*** 0.36405***
Yogunlugu (10.27) (10.32) (10.29) (10.23)
Cari Oran 0.02439*** 0.02475*** 0.02465 0.02455***
(5.38) (5.49) (5.40) (5.41)
Sermaye -0.24268*** -0.23663*** -0.25277%** -0.23950***
Harcamalari (-3.22) (-3.15) (-3.40) (-3.17)
GSYiH Biiyimesi -0.00047 -0.00050 -0.00036 -0.00046
(-0.68) (-0.73) (-0.52) (-0.66)
Enflasyon -0.00120 -0.00116 -0.00124 -0.00117
(-1.44) (-1.40) (-1.49) (-1.41)
Sabit (C) -0.80608*** -0.81156%** -0.75869%** -0.80419%***
(-5.53) (-5.55) (-5,29) (-5.49)
Yil Etkisi Evet Evet Evet Evet
Endstri Etkisi Evet Evet Evet Evet
F Degeri 16.33*** 16.47*** 16.53*** 16.55***
R? (Overall) 0.2096 0.1885 0.2210 0.2005
Gozlem Sayisi 6.230 6.230 6.230 6.230

%% %% girasiyla %1 ve %S5 diizeyinde anlamlihg gostermektedir. T degerleri parantez icerisinde gosterilmistir.
Tablo VIII’da yer alan siitunlarda sirasiyla modeldeki bagimsiz degiskenler olan
cevresel, sosyal, yoOnetisim performans skoru ile ESG toplam skorunun ve kontrol
degiskenlerininuzun vadeli bor¢ orami tizerindeki etkileri incelenmektedir. Cevresel
performans skoru ve kontrol degiskenlerininuzun vadeli bor¢ oranmi iizerindeki etkisinin
incelendigi model 1’in istatistiksel olarak anlamli oldugu (F=16.33; p<0.01) ve aciklayicilik
gucunin %?20.96 diizeyinde oldugu goriilmektedir. Model 1 parametreleri incelendiginde,
cevresel performans skorunun uzun vadeli bor¢ oranini negatif yonde etkiledigi ve bu etkinin
istatistiksel olarak anlamli oldugu goriilmektedir (p<0.05). Ilgili analiz sonuglari, gevreye
daha duyarli olan yani g¢evresel performansi yiiksek olan firmalarm uzun vadeli borg
oranlarmin daha diisiik oldugunu ve bor¢ oranlarmi diisiik tutmak suretiyle firma risklerini

azalttiklar1 sonucunu ortaya koymaktadir. Bu sonuclardan hareketle, ¢evresel performans
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skorunun uzun vadeli bor¢ oranmi negatif yonde etkiledigini 6ne siiren Hi hipotezi

desteklenmistir. Bu bulgu literatiirdeki bazi ¢alisma sonuglariyla tutarlilik gostermektedir

(Benlemlih & Cai, 2020).

Sosyal performans skorunun ve kontrol degiskenlerininuzun vadeli bor¢ orani
tizerindeki etkisinin incelendigi model 2’nin istatistiksel olarak anlamli oldugu (F=16.47;
p<0.01) ve modelin agiklayicilik giiciiniin %18.85 diizeyinde oldugu goriilmektedir. Model 2
parametreleri incelendiginde, sosyal performans skorunun uzun vadeli bor¢ oranini negatif
yonde etkiledigi ve bu etkinin istatistiksel olarak anlamli oldugu goriilmektedir (p<0.01).
Yani sosyal performans skoru arttik¢a firmalarin uzun vadeli borg oranlari1 azalmaktadir. Bu
bulguya gére H> hipotezi desteklenmektedir. S6z konusu bulgu, ¢alisan refahi gibi gesitli
sosyal performans gostergeleriyle bor¢ orani arasindaki iliskiyi inceleyen bazi ¢aligma
sonuglariyla tutarhilik gostermektedir (Bae ve ark., 2011; Pijourlet, 2013; Verwijmeren &
Derwall, 2010).

Yonetisim performans skorunun ve kontrol degiskenlerininuzun vadeli bor¢ orani
iizerindeki etkisinin arastirildigr model 3’lin istatistiksel olarak anlamli oldugu (F=16.53;
p<0.01) ve modelin agiklayicilik giiciiniin %22.10 oldugu goriilmektedir. Model 3 sonuglar1
incelendiginde, yonetisim performans skorunun uzun vadeli bor¢ orani itizerindeki etkisi

istatistiksel olarak anlamli degildir (p>0.05). Bu bulguya goére, Hz hipotezi desteklenmemistir.

ESG toplam skorunun ve kontrol degiskenlerin uzun vadeli bor¢ orani tlizerindeki
etkisinin arastirildigr model 4’lin istatistiksel olarak anlamli oldugu (F=16.55; p<0.01) ve
modelin agiklayicilik giiciiniin %20.05 oldugu goriilmektedir. Model 4 sonuglarina gore, ESG
toplam skorunun uzun vadeli bor¢ orani tizerindeki etkisinin negatif ve istatistiksel olarak
anlamli oldugu goriilmektedir (p<0.01). Yani firmalarimn ESG toplam skoru arttikcauzun
vadeli bor¢ orani azalmaktadir. Bu bulgu literatiirde yer alan diger benzer ¢aligmalarin
sonuglartyla tutarlilik gostermektedir (Benlemlih, 2017a; Harjoto, 2017; Hsu ve ark., 2023;
Mahmood ve ark., 2023; Mansour & Sayed, 2022; Sheikh, 2019). Model 4’de yer alan analiz

sonucuna gore Hs hipotezi desteklenmektedir.

Modeldeki kontrol degiskenlerin bagimli degisken iizerindeki etkileri incelendiginde,
biiyiikliik, maddi duran varlik yogunlugu degiskenlerinin uzun vadeli bor¢ oranini tim
modellerde istatistiksel olarak anlamli ve pozitif yonde, cari oranin ise model 3 hari¢ tiim
modellerde benzer sekilde istatistiksel olarak anlamli ve pozitif yonde etkiledigi

goriilmektedir. Toplam varlik biiylikligii ve maddi duran varlik yogunlugu arttikga soz
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konusu firmanin gerek borglarmna karsilik teminat olarak gosterebilecegi miktarin artmasi
gerekse kreditorler tarafindan daha az riskli goriilmesinin bir sonucu olarak, bu degiskenlerin
uzun vadeli borg orani ile pozitif bir iligki i¢erisinde bulunmasi beklentiler ile tutarli oldugu
ifade edilebilir.

Modelin diger kontrol degiskenleri olan karlilk ve sermaye harcamalari
degiskenlerinin uzun vadeli bor¢ oranmni negatif ve istatistiksel olarak anlamli olarak
etkiledigi goriilmektedir. Karlilik orani yiiksek olan firmalar yiiksek diizeyde 6zkaynaga sahip
olacagindan, karli firmalarin daha yliksek 6zkaynaga sahip oldugu dolayisiyla da finansman
tercihi konusunda borglanma yerine, Oncelikle Gzkaynaga basvuracagi ifade edilebilir.
Dolayisiyla bu ¢alismanin sonucunda elde edilen karlilik ile uzun vadeli borg orani arasindaki
negatif yonli iliski beklentiler ile tutarhdir. Calismanin diger kontrol degiskenleri olan
gayrisafi yurti¢i hasila ve enflasyonun uzun vadeli bor¢ orani iizerindeki etkisi istatistiksel

olarak anlamsiz bulunmustur.

V. SONUC VE DEGERLENDIRME

ESG performansinin sermaye yapisi iizerindeki etkilerini gelismekte olan iilkeler
baglaminda inceleyen ve bu amacla BRICS-T Ulkelerinin 2014-2021 yillar1 arasi verilerini
orneklem olarak ele alan bu calismada, firmalarin cevresel performans skoru, sosyal
performans skoru, ve ESG toplam skoru degiskenlerinin uzun vadeli bor¢ oranmni negatif
yonde etkileyerek sermaye yapist kompozisyonu iizerinde onemli etki yaptigi sonucuna
ulasilirken, yonetisim performans skoru degiskeninin uzun vadeli bor¢ orani tizerindeki etkisi
istatistiksel olarak anlamsiz bulunmustur. Bu noktada ESG performansi yiiksek olan
firmalarin finansman tercihi noktasinda bor¢lanma yerine 6z kaynak yoluyla finansman
ihtiyacin1 karsiladiklar1 goriilmektedir. Elde edilen bu bulgular, ESG skorlarinin sirket ile

yatirimcilar arasindaki bilgi asimetrisini azalttigini 6ne siiren paydas teorisi ile de tutarlidir.

Bu ¢aligma kapsaminda ulasilan sonuglar ile ¢esitli 6l¢iim metodolojilerini kullanarak
elde edilen kurumsal siirdiiriilebilirlik performans: ile sermaye yapist iligkisini inceleyen
calismalarin  sonuglar1 arasmnda benzerlikler mevcuttur. Bu kapsamda, kurumsal
stirdiiriilebilirlik ile sermaye yapisi arasinda negatif yonlii bir iliskinin oldugu sonucuna
ulasan cesitli caligmalarin yirtitildigi goriilmektedir (Harjoto, 2017;
Oware&Mallikarjunappa, 2021; Sheikh, 2019). Kurumsal siirdiiriilebilirligin alt boyutlarmin
sermaye yapisi ile iligskisine dair yiiriitiilen ¢aligmalar dikkate alindiginda ise, bu ¢alismanin

sonuglartyla tutarh bir sekilde, ¢cevresel performans ile sermaye yapisi arasinda negatif yonlii

108



Kalyoncu, C. &Tansel Cetin, A. 2024. Cevresel, Sosyal ve Y énetisim (ESG) Performansimin Sermaye Yapisi Uzerindeki Etkisi: Brics-T
Ulkeleri Uzerine Bir Inceleme. International Review of Economics and Management, 12(1), 90-112

bir iliskinin oldugu sonucuna ulagan caligmalarin literatiirde yer aldigi goriilmektedir
(Benlemlih&Cai, 2020). Benzer bir sekilde, sosyal performans gostergeleri ile sermaye yapisi
arasinda negatif yonli bir iligkinin oldugu sonucuna ulasan ¢esitli ¢aligmalarin yiiriitiildiigi
(Bae ve ark.,2011;Verwijmeren&Derwall,2010; Pijourlet, 2013)go6rilmekle birlikte, sosyal
performans ile sermaye yapisi arasinda pozitif yonlii bir iligkinin oldugu sonucuna ulasan
calismalarm (Hamrouni ve ark.,2019) da yiiriitiildiigii goriilmektedir. Ote yandan, ydnetisim
performansinin sermaye yapisi iizerinde istatistiksel olarak anlamli bir etkisi olmadigini
ortaya koyan bu c¢alismanin sonuglarindan farkl olarak, yonetisim performansi ile sermaye
yapist arasinda negatif yonlii bir iliskinin oldugu sonucuna ulasan c¢aligmalarin (Ndebele,
2020) yam1 swra, pozitif yonli bir iligkinin oldugu sonucuna ulasan c¢aligmalarda

(Lindkvist&Saric, 2020; Hamrouni ve ark., 2019) mevcuttur.

Bu calisma kapsaminda elde edilen sonuglar sektorde gorev alan profesyonellere de
bazi tavsiyeler vermektedir. ESG performansinin firma performansi, firma degeri veya marka
prestiji iizerinde pozitif yonde etkisinin bulunduguna dair sonuglara ulasan pek ¢ok
calismanin yani sira, ESG performansinin sermaye yapisi kompozisyonu iizerindeki etkisinin
incelendigi bu calismada, yonetisim performans skoru hari¢ diger ESG bilesenlerininuzun
vadeli bor¢ orani iizerinde etkisinin oldugu goriilmiistiir. Bu noktadan hareketle, sektorde
faaliyet gosteren firma yoneticilerinin ESG gostergelerinin iyilestirilmesine yonelik
politikalar izlemesinin ve bu gostergelerin iyilestirilmesine iliskin yatirim yapmasmin firma
riskini etkileyerek, 6z kaynak maliyetini diisiirecegini ve bu durumun sermaye yapisi kararlari

gibi finansal kararlarin verilmesinde 6nemli rol oynayacagi ifade edilebilir.

Diger tiim ¢alismalarda oldugu gibi, bu ¢alismanin da bazi kisitlara sahip oldugu ifade
edilebilir. Bu kisitlardan birincisi, bu ¢alismada kurumsal siirdiiriilebilirlik performansini
temsil eden degisken olarak RefinitivEikon veri tabaninda yer alan ESG skorlari
kullanilmistrr.  Bu  yOniiyle  bakildiginda, firmalarm  kurumsal  siirdiiriilebilirlik
performanslarini farkli metodolojileri dikkate alarak inceleyen ¢aligmalarmn yliriitiilmesi ve
ulagilan sonuglarm benzerlik ve farkliliklarmin ortaya konmasi ilgili literatiire katki
saglayacaktir. Ayrica, ESG skorlar1 ile sermaye yapisi arasindaki iliskiyi etkileyebilecegi
diistiniilen degiskenlerin {ilke baglamlarinin da dikkate alimarak modele ilimlagtiric1 degisken

olarak eklendigi caligmalarin yiiriitiilmesi ilgili alan yazina katki saglayacaktir.
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Abstract

This study explores and evaluate multifaceted benefits of lean project management (LPM) in small and medium
enterprises from various industry. The 11 corresponding participants were interviewed utilizing semi-structure
forms; their responses were interpreted at the mezzo level with MAXQDA 2020 software. The findings revealed
that cost reductions are achieved in the use of LPM due to the elimination of features that adhere to the processes
and time-to developments. By reducing costs significantly, on account of detailed budget and forecasting, morale
is stimulated and surged in the team, which operates on optimal operational efficiency. Lean principles help
SMEs deal with unexpectedly challenging times by designing efficient processes, streamlining communication,
and aligning their strategic visions to ensure sustainable growth and innovation. Furthermore, effective
communication and stakeholder relationship-building contribute to the project's success. It also reveals that
gender has some major differences of opinion, wherein females were more cost-saving and resource allocation-
oriented while males were cost-benefit ratio-oriented. The study's limitations are a small sample size and the
qualitative nature of the data, but key findings still emphasize cost efficiency and financial optimization drivers
in SMEs' successful performance through tailored project management.
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KOBI'LERDE YALIN PROJE YONETIMININ COK YONLU
AVANTAJLARININ DEGERLENDIRILMESI: NiTEL BiR ANALIZ

Oz

Bu calisma, ¢esitli sektorlerde faaliyet gosteren kiiciik ve orta olcekli isletmelerde (KOBI), yalin proje
yonetiminin sagladig1 faydalar1 degerlendirmek amaciyla hazirlanmistir. Yart yapilandirilmis miilakat teknigi
kullanilarak 11 katilimci ile goriisiilmiis ve alinan yanitlar MAXQDA 2020 yazilimi ile analiz edilmistir.
Bulgular, yalin proje yonetiminin, siire¢lerdeki karmasikliklarin ve proje gelistirme siirelerine baglh
belirsizliklerin ortadan kaldirilmasiyla maliyetlerde dnemli diisiisler sagladigini géstermistir. Ayrintili biitgeleme
ve gelecege yonelik projeksiyon uygulamalarmin maliyetleri kayda deger Olgiide azalttigi, operasyonel
verimliligi artirdigi ve bu dogrultuda ¢alisanlarin moral ve motivasyonunu olumlu yonde etkiledigi goriilmiistiir.
Ayrica, yalin ydnetim ilkelerinin benimsenmesinin, KOBI'lerin verimli siiregler tasarlamalarini, iletisim
kanallarini iyilestirmelerini ve siirdiiriilebilir biiyiime ile inovasyon siireglerini stratejik bir vizyonla uyumlu hale
getirerek beklenmedik zorluklarla basa ¢ikmalarina yardimer oldugu anlasilmaktadir. Ayrica, etkili iletisim ve
paydas iliskilerinin giliclendirilmesi, projelerin basarisinda kritik bir rol oynamaktadir. Bunun yani sira,
caligmada cinsiyetler arasinda belirgin goriis farkliliklar1 tespit edilmistir; kadinlarin daha ¢ok tasarruf ve kaynak
tahsisi iizerinde durdugu, erkeklerin ise maliyet-fayda oranina odaklandigi ortaya ¢ikmustir. Calismanin
sirhiliklari, 6rneklem bilyiikligiiniin gorece kiigiik olmasi ve verilerin nitel nitelikte olmasina ragmen, temel
bulgular KOBI'lerin proje yonetimi siireclerinde maliyet etkinligi ve finansal optimizasyonun basarili

performansin anahtar faktorleri oldugunu vurgulamaktadir.
Anahtar Kelimeler: Yalin proje yonetimi, yalin yonetim uygulamalari, yaln yonetim ilkeleri, KOBI’ler.
Jel Smiflandirmasi: H21, D23, D24

Makale Tlri: Arastirma Makalesi
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I.  INTRODUCTION

The competitive environment of the modern business world constantly puts pressure
on small and medium-sized enterprises (SMEs) to become more efficient, reduce costs, and
maintain a competitive edge. Lean project management (LPM), with its roots in the Japanese
concept of "Kaizen," is a tool for efficiency, flexibility, and dedication to continuous
improvement directed at the reduction of waste and maximization of value for end-users
(Ekstrom, 2024; Hosono, 2020), which is critical in the quest to increase efficiency and align
operations with strategic organizational goals. It is, therefore, crucial for SMEs to set
themselves apart from competitors and foster innovation (Lima et al., 2023). By adopting the
concepts of lean, SMEs will have reduced operational costs and increased productivity that
will benefit shareholders (Vrecko et al., 2023). LPM suits all corporations, not exclusively
large ones; hence, it also suits SMEs because of the dynamic evolution in technology, global

linkages, and ever-evolving customer expectations (Vargo & Seville, 2011).

Given the importance of SMEs for economies, it would also be crucial to investigate
ways on how they adapt LPM to their specific contexts. This paper, therefore, seeks to assess
the multifaceted benefits of LPM within SMEs. The data was acquired by conducting semi-
structured interviews on 11 participants from different industries. The interviews gave the real
sense of the applications and results of LPM in businesses that span various sectors. The
qualitative approach enabled an analysis of immediate operational advantages, including cost
reduction and productivity improvement, and also explored the long-term strategic impacts,

including sustainability and growth.

The first section of the study is the in-depth review of the existing literature concerned
with LPM, its basic concepts, SMEs, and the significance of this approach. The second part of
the paper introduces the methodology, while the third part presents the findings derived from
the conducted interviews. The next section discusses the findings from the current research
and highlights their practical implications for SMEs. To sum up, the paper concludes with

recommendations for SMEs interested in adopting LPM and suggestions for future studies.
Il. LITERATURE REVIEW
I1.1. Lean Project Management

LPM is a procedure oriented toward maximum value and waste reduction in project

processes (Saier, 2017). At the core of this methodology lies the principles of lean
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management, which border on the questioning of the necessity of each activity or process in
the addition of value to a project (Wu et al., 2019). In essence, LPM is oriented toward
efficiency as a way of removing non-value-adding activities and constantly improving
processes. It focuses on delivering value to the clients by reducing waste of projects and

ensuring high performance at the maximum level possible (Saier, 2017).

LPM has evolved as a concept, and numerous studies show its application in various
industries that begin from construction and extend to software development and even
manufacturing (Xia et al., 2017; Sutherland et al., 2020; Kashikar et al., 2016). For example,
in relation to reducing costs, enhancing productivity, and improving quality, LPM results in
huge increases of project performance (Meng, 2019; Uusitalo et al., 2019). This means that
the application of lean principles in the organization's practices of project management would
lead to better outcomes and, therefore, increase the competitive advantage of the organization
(Giridhar et al., 2018). LPM, in turn, can possibly be characterized by continuous
improvement and an elimination of waste during the entire cycle of the project. Such a nature
of approach certainly sets itself apart from traditional project management practices, with
clear goals of project delivery, maximizing of customer value, and control over the life cycle
of the project (Ramani & Ksd, 2019).

LPM can be used in every industry to enhance productivity and reduce waste (Etges et
al., 2018). Wide range of organizations achieve the optimization of production processes,
management of resources, and accomplishment of sustainability through the implementation
of lean (Maraqga et al., 2020).

IL.11. Lean Project Management in SMES

Studies have shown how SMEs use lean principles for optimizing processes and
driving continuous improvement initiatives. Implementing lean practices in SMEs was
associated with many benefits, from improved operational performance and reductions in
costs to improvements in productivity (Ali et al., 2020). By focusing on critical success
factors for the implementation of lean, SMEs are capable of cutting through the fat by
streamlining operations, cutting inefficiency, and thereby achieving sustainable growth
(Achanga et al., 2006). The implementation of lean principles in project management enables
SMEs to emphasize value-adding activities while eliminating those that are not value-adding
and optimizing the use of resources. By doing so, SMEs can perform the delivery of projects

more effectively, meet the expectations of customers, and ensure business success (Battistella
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et al., 2023). Over and above, implementing lean practices in SMEs is critical for overcoming
barriers to lean adoption and realizing the maximum benefits from LPM. Even though SMEs
face various resource constraints that might raise challenges during the initial stage of any
lean initiatives, starting with small funding and progressively mobilizing other resources will

help smaller businesses realize many benefits of lean implementation (Yadav et al., 2019).

Lean and green practices potentially increase the economic, environmental, and social
sustainability performance of SMEs (Sajan & Shalij, 2020). Implementing lean practices
improves operational efficiency, saves the environment, and guarantees social responsibility,
which is increasingly becoming important in business practice (Oliveira et al., 2022).
Furthermore, optimizing operational processes and reducing waste in aspects such as
inventory, space, and lead time are some of the main goals that the SMEs want to achieve
through the introduction of lean. Empowerment of employees at all levels of participation
empowers SMEs to drive successful project management in lean and hence achieve

sustainable improvement in their operations (Knapi¢ et al., 2022).

SMEs should adopt lean practices that are easy and affordable to implement, i.e., with
an emphasis on practical and feasible lean strategies (Sahoo & Yadav, 2018; Yadav et al.,
2019). Researchers have explored the acceptability and implementation of lean manufacturing
in SMEs with a focus on process, flow, and waste (Tanasi¢ et al., 2019). In SMEs, which, by
their nature, have limitations of every kind, the applicability of lean principles becomes more
relevant, with which SMEs improve their competitive ability, their speed of innovation, and
their reduction in production lead time, flexibility, and cost (Seneviratne et al., 2021). In spite
of the challenges pertaining to the reluctance of management to adopt lean methods, the
implementation of lean systems in SMEs results in productivity improvements (Singla &
Sharma, 2023). Furthermore, successful implementation of lean management was associated
with increased productivity, competence, and overall business performance (Pavlovic et al.,
2019). The benefits derived from lean implementation are not limited to the shop floor; in
fact, the advantages of lean extend into many dimensions of business. Manufacturing SMEs
primarily aim at achieving lean practices to improve quality, meet customer needs for shorter
lead times, and obtain a competitive advantage in price and service quality (Valente et al.,
2019). Research has also linked the comprehensive implementation of lean practices, such as
customer involvement, statistical process control, flow, and total productive maintenance,
with enhanced measures of the market, financial, and operational performance of SMEs
(Berlec et al., 2017).
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Several critical factors can be discussed that may facilitate the successful
implementation of lean in SMEs. Leadership and commitment of management, financial
aspects, skills and expertise, and fostering culture that is receptive to inculcating lean
practices by the organization are some of the factors that influence the implementation of lean
practices in an organization (Shrimali et al., 2018). Top management involvement, attitudes of
employees, resource commitment, and organizational culture are other factors that have also
significant impact on the implementation of lean management in SMEs (Vlachos, 2015).
Some industries in which the concept of lean management is highly relevant for SMEs. For
example, in the food supply chain sector, where many of the firms are SMEs, a lean action
plan has been developed to deal with the peculiar requirements of SMEs and the challenges
they face, particularly in this sector (Sukwadi et al., 2013).

1. METHODOLOGY
I11.1. Research Objective

Lean management is crucial for companies, regardless of their size. Nowadays,
organizations from all over the world, including SMEs, are applying the principles of lean
management for the achievement of operational excellence and overall performance
improvement (Alguirat, 2023), rendering the topic all the more critical because of its
importance to economies. In turn, the implementation of lean practices within SMEs has been
related to a number of benefits, including significant advances in their operational
performance, cost-cutting, and productivity (Ali et al., 2020; Fullerton et al., 2014). From this
perspective, the present research was designed to focus on the specifics of using LPM by
SMEs and aimed to answer the following questions: [1] What are the benefits of LPM for
SMEs in terms of cost reduction, improved productivity, and project success? [2] How does
the concept of LPM affect the long-term sustainability and growth of SMEs regarding their

overall business strategy?
I11.11. Semi-structured Interview Form

Toward the aim of the study and based on the research questions, semi-structured
interview form was created. Qualitative research methods, such as semi-structured interviews,
use an in-depth understanding of individuals rather than a statistical representation (Patton,
1990). The main goal of this basis is to generate conclusions from individuals holding similar
characteristics or behaviors (Schofield, 1990). The formulation process of semi-structured

interview questions involves various stages (Buyukozturk et al., 2016): (1) Problem
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definition, (2) Draft form creation, (3) Obtaining an expert opinion and creating an

application form.

Based on this approach, a question pool was created after conducting a thorough
literature review. Then, the questions were shared with the three experts for review to ensure
the accuracy of the produced questions and be able to collect the desired data. The experts'
review led to the removal of four questions from the draft form, resulting in the final version

of the semi-structured interview questions, consisting of six questions.
1111, Sample and Interview Process

In qualitative research, there is no guideline for sample size selection; rather, the
process of selection is highly adaptive to the individuals. Techniques for sample selection
include the extreme or contradictory sampling, maximum diversity sampling, affinity
sampling, typical case sampling, critical case sampling, snowball sampling, criterion
sampling, confirmatory or falsifier sampling, and easily accessible case sampling (Yildirim &
Simsek, 2016). In this research, however, the snowball sampling is used due to the difficulty
in finding those individuals who apply LPM in SMEs.

Interviews were carried out with a total of 11 individuals who hold the manager
position or above in Jordanian companies that regularly implements lean management, or
when they had a project. For example, hairdresser chain company was aligning services and
inventory with customer demand by keeping popular hair products in stock while avoiding
overstocking slow-moving items. Prior to the interview, the interviewers provided an
overview of the questions, including details on the structure, purpose, and content. Then, the
participants were scheduled for appointments via phone calls, followed by the conduction of
online interviews. The duration of the interviews ranged between 1 and 1.5 hours. The
interviews were video-recorded, and later the records were decrypted and transmitted to a
computer. Table 1 presents the demographic characteristics of the participants in the

interviews.

Following the evaluation of the application submitted to the Beykoz University
Scientific Research and Publication Ethics Board on May 8, 2024, a positive opinion was

formed, as evidenced by decision number 6 during meeting number 9 on June 6, 2024.
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Table I. Demographics of the participants

Participants Genders Industries
Participant 1 Female Hairdresser Chain
Participant 2 Male Hospitality
Participant 3 Female Digital & Media
Participant 4 Female Event Organization
Participant 5 Male Engineering
Participant 6 Female Fashion & Apparel
Participant 7 Male Software Development
Participant 8 Male Agriculture & Food
Participant 9 Female Education
Participant 10 Female Travel & Tourism
Participant 11 Female Recycling

HLIV. Analysis

The participants’ responses were analyzed using a content analysis approach. A
content analysis approach refers to the methodology of analyzing written material so as to
make accurate and precise inferences. The main purpose of the content analysis approach is to
uncover the latent meaning of written, audio, visual or any other kind of material that conveys
symbolic, meaningful content (Krippendorff, 2004). The main purpose of using this technique
is to represent the data and to reveal the hidden realities within it. The content analysis
approach attempts to offer a significant outcome that answers the research question through
data categorization in relation to some themes and notions (Yildirim & Simsek, 2016).
Inductive content analysis, on the other hand, involves the derivation of themes and categories
from data sets and the codes are based on the expressions of the participants and can be
combined together to form meaningful statements. In this study, the method of explicit coding
process of analysis was used where the categories are developed after assigning the codes and
then combined to form the main themes. The analysis procedure, described in the following

section, was used in this research:

o First, the identified codes were amalgamated and inspected and then associated
with broad themes which may describe the data at a general level and group the codes in
definite groups based on similar characteristics.

o Secondly, the data collected by the researcher has been organized. Their
information is presented, explained, and illustrated in a manner that is understandable to the

reader.
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o In the last stage, the relationships between the findings were explained by the
researcher in order to make sense of the collected data, cause-effect relationships were
established, some conclusions were drawn from the findings and explanations were made

about the importance of the results obtained.

Once the interviews and document analysis were completed, further findings were
interpreted by linking them to the tables created from the dataset. Analysis were conducted by
using MAXQDA 2020 package program, which is well-known for its effectiveness in
qualitative and mixed-methods analysis.

V. FINDINGS
IV.1. Themes and Coding Analysis

Table I1. Codes for the theme of lean project management and cost productivity

Codes N %
Cost saving 11 26,83
Reduction in development time 8 19,51
Allocating more resources 7 17,07
Eliminating unnecessary features 6 14,63
Improved team morale 5 12,20
Value-adding activities 4 9,76
TOTAL 41 100,00

In the first interview question, the participants were asked to share a specific example
of how LPM contributed to cost reduction or increased productivity in a project they
managed. Based on the answers to the first question, regarding the theme of “Lean Project
Management and Cost Productivity Increase,” the coding analysis resulted in: cost saving,
reduction in development time, allocating more resources, eliminating unnecessary features,

improved team morale, and value-adding activities, which are shown in Table 2 and Figure 1.
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Figure 1. Hierarchical code-subcode model for regarding the theme of lean project

management and cost productivity increase

Participant 3 provided the most typical response in this context, which is as follows:

Participant 3: “In a digital media project aimed at enhancing our content
delivery platform, we employed lean project management by streamlining our
development process, eliminating unnecessary features that did not add value to
the user experience. This focus on value-added features led to a reduction in
development time by 20% and a cost saving of 15% without compromising the
quality of the final product. This approach not only increased productivity but
also significantly improved team morale as they could see the direct impact of

their efforts on the project's success.”

The findings revealed that LPM has advantages to SMEs in terms of cost savings,
reduced project development time, and elimination of unnecessary features. This encourages
SMEs to move their development process towards only value-adding activities, which will
lead to a 20% reduction in development time and 15% savings in cost without affecting the

quality of the product, as indicated in the third participant respond.
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Table I11. Codes for the theme of integrating cost considerations into project

plan, execution

Codes N %
Cost-benefit ratio 7 21,88
Adopting a value-driven approach 6 18,75
Upfront planning 6 18,75
Allocating resources efficiently 5 15,63
Informed decisions 5 15,63
Operational efficiency 3 9,38
TOTAL 32 100,00

In the second interview question, the participants were asked to recall their experience
on how they integrated cost considerations into their project planning and execution. Based on
the answers to the second question, related to the theme of “Integrating Cost Considerations
into Project Plan, Execution,” the coding analysis resulted in: cost-benefit ratio, adopting a
value-driven approach, upfront planning, allocating resources efficiently, informed decisions,

operational efficiency, which are shown in Table 3 and Figure 2.
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Figure I1. Hierarchical code-subcode model for the theme of integrating cost

considerations into project plan, execution

Participant 10 provided the most representative response in this context, which is as

follows:

Participant 10: “Cost considerations are integrated from the start through
detailed budgeting, forecasting, and the application of lean principles to identify

cost-saving opportunities without compromising the quality of our travel
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experiences. This includes negotiating with suppliers and optimizing internal

’

processes.’

Table IV. Codes for the theme of overcoming unexpected challenges with lean principles

Codes N %
More efficient process 8 22,22
Reducing time to market 7 19,44
Simplifying 6 16,67
Quickly reassess 5 13,89
Streamlining communication channels 4 11,11
Data integration 4 11,11
Minimizing disruptions 2 5,56
TOTAL 36 100,00

In the third interview question, participants were asked to describe a situation where
they faced unexpected challenges during a project. If so, how did lean principles guide their
approach to overcome these challenges and contribute to overall project success? Based on
the answers to the third question, regarding the theme of “Overcoming Unexpected
Challenges with Lean Principles”, the coding analysis resulted in: more efficient process,
reducing time to market, simplifying, quickly reassess, streamlining communication channels,

data integration, minimizing disruptions, which can be seen in Table 4 and Figure 3.
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Figure I11. Hierarchical code-subcode model for the theme of overcoming unexpected

challenges with lean principles

Participant 4 provided the most typical response in this context, which is as follows:
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Participant 4: “When a product delivery was delayed, lean principles helped us
reassess and optimize our existing inventory, ensuring uninterrupted service. We
implemented a just-in-time inventory system as a result, which improved our

)

response to future supply chain challenges.’

Table V. Codes for the theme of aligning project plans with strategic vision

Codes N %
Long-term objectives 7 19,44
Regular communication 7 19,44
Sustainability 6 16,67
Incorporating flexibility 5 13,89
Market leadership 4 11,11
Innovation 4 11,11
Improving accessibility 3 8,33
TOTAL 36 100,00

The fourth interview question asked participants how they ensured alignment with the
company's long-term goals and strategic vision when developing project plans and schedules.
Based on their answers, regarding the theme of “Aligning Project Plans with Strategic
Vision”, the coding analysis resulted in: long-term objectives, regular communication,
sustainability, incorporating flexibility, market leadership, innovation, improving

accessibility, which are shown in Table 5 and Figure 4.

Aligning Project Plans with Strategic Vision

DN

long-term objectives  regular communication  sustainability  incorporating flexibility  marketlesdership  innovation  imjproving accessibility

Figure IV. Hierarchical code-subcode model for the theme of aligning project plans with

strategic vision

In this respect, participant 3 provided the best example response, which is as follows:
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Participant 3: “We align project plans with our company's strategic vision by
ensuring each event supports our overarching goals of quality, innovation, and
customer satisfaction. Regular reviews with key stakeholders ensure that every

’

event contributes to these long-term objectives.’

Table VI. Codes for the theme of effective communication and relationship building

Codes N %
Transparency 7 20,00
Clear expectations 5 14,29
Regular update meetings/strong communication 5 14,29
Garnering support 5 14,29
Managing stakeholder expectations 5 14,29
Minimizing resistance 4 11,43
Mutual feedback 4 11,43
TOTAL 35 100,00

The fifth interview question asked participants to share their experience and example,
if any, on how has effective communication and relationship building played a role in
establishing trust and credibility with team members, stakeholders, and customers. Based on
their answers, regarding the theme of “Effective Communication and Relationship Building”,
the coding analysis resulted in: transparency, clear expectations, regular update
meetings/strong communication, garnering support, managing stakeholder expectations,

minimizing resistance, mutual feedback, which are shown in Table 6 and Figure 5.
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Figure V. Hierarchical code-subcode model for the theme of effective communication

and relationship building
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In this context, participant 9 provided the most excellent response, which is as

follows:

Participant 9: “A key example of effective communication was during our
initiative to integrate technology in classrooms. By engaging teachers, parents,
and students through workshops, surveys, and meetings, we built a strong
consensus on the approach, establishing trust and ensuring the initiative's

success.”’

Table VII. Codes for the theme of lean principles in SMEs' future viability and

expansion
Codes N %
Sustainable growth 9 20,00
Customer satisfaction 6 13,33
Efficiency 6 13,33
Improving processes 5 11,11
Eliminating waste 5 11,11
Adaptability 4 8,89
Higher productivity 4 8,89
Establishing alternative suppliers 3 6,67
Reducing costs 3 6,67
TOTAL 45 100,00

In the sixth interview question, participants were asked how they foresee the
integration of lean principles contributing to the future viability and expansion of SMEs.
Based on their answers, regarding the theme of “Lean Principles in SMEs' Future Viability
and Expansion”, the coding analysis resulted in: sustainable growth, customer satisfaction,
efficiency, improving processes, eliminating waste, adaptability, higher productivity,

establishing alternative suppliers, reducing costs, which are shown in Table 7 and Figure 6.
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Figure V1. Hierarchical code-subcode model for the theme of lean principles in SMEs'

future viability and expansion

In this context, participant 6 provided the exemplary response, which is as follows:

Participant 6: “The integration of lean principles is essential for SMEs to
enhance efficiency, reduce costs, and improve customer satisfaction. These
practices will be crucial for adapting to market changes, fostering innovation,

and ensuring sustainable growth in the competitive fashion industry.”
IV.11. Cross-table Analysis

Table 8 lists the most frequently given codes according to the (age, gender) variables taken as

demographic variables of the participants within the scope of the study.
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Table VIII. Results regarding cross-table

Female Male
Lean Project Management and Cost Productivity Increase
Allocating more resources 5 2
Cost saving 7 4
Reduction in development time 5 3
Integrating Cost Considerations into Project Plan, Execution
Cost-benefit ratio 3 4
Overcoming Unexpected Challenges with Lean Principles
Reducing time to market 4 3
More efficient process 4 4
Aligning Project Plans with Strategic Vision
Long-term objectives 5 2
Regular communication 4 3
Effective Communication and Relationship Building
Transparency 4 3
Lean Principles in SMEs' Future Viability and Expansion
Sustainable growth 7 2

The analysis indicates that female participants focus more on resource
allocation, cost saving, and reduction in development time during LPM practices than
male participants. Male respondents focus more on the cost-benefit ratio and reduction
in time to market, indicating they are more focused on process optimization and
meeting unexpected challenges. Female respondents also reflect on long-term goals and
regular communication, indicating strategic long-term fit and regular communication
are important parts of project planning. Transparency is more important for female
respondents since it creates trust and builds credibility in the project environment.
Sustainable growth is also vital for female respondents and indicates that sustainable
growth is one of the most important factors for the future viability and expansion of
SMEs.

IV.111. The Code Matrix Browser Analysis

Code matrix browser analysis helps identify key participants whose contributions were

particularly significant in the data set. Figure 7 shows the code matrix browser results.
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Figure VII. Code matrix scanner related code matrix scanner

The analysis of the Code Matrix Browser shows that participants 8 and 10 made the
most substantial contributions to the study. The interviews with these participants had more
relevant segments or excerpts that had a code, which means their responses were deeper and
richer than those of the other participants. This means that their thoughts and views will most
probably provide a better and more accurate reflection of the themes and topics considered in
the paper. In all likelihood, these participants gave rich, detailed information that contributed

to the richness of the general study.
IV.1V. Code Cloud Analysis

The cloud analysis of the code shows that "cost saving" is the most occurring term
from the participants, which can be seen in Figure 8.

(]
=
2
—t
[*)
. o <
allocating resources efiiciently _, = £ £3
regular communication £ =gi: .8= 2
identifying potential hottlienecks = 5S35 £88:2 2 gs
market leadership _incorporating flexibility 3 S 828 E=EZ:=E EE®
value-adding activitiesremote collaboration == S Esn3ZSEcESSa 5532
regular update meetings/strong communication S _ = EESS558:8238 52
omtmizing resoutce alocation. resining asle: sustainability concernss == = = Sl 555 S:588
meeting ohjectives &'¢ S ecision-makingprocesses @B S EECEEECE S ESE g2 2
clingoiiecli@s S8 Sallocating more resources =SE==gf 2 SSS-S:::5
S g SEEEREE ., CONlnuoUs improvementESE © ESE: SEs=SSSgs8Es
IE% S=SSELE=:SE8 5 SEl S SERCSEE2S8ESE°=F
EEL §.g wE ggﬂ %% E s = g B BB oo emmovemen S 5"55 858 EESES £ Sstakenolder engagement
EE=cS.85 SELQOE SE 8 5200 formed decisions SE® g-gsg £S customer satisfaction
= StEEcEmSE80Es &= = © minimizing environmental = E
CO mEBESE-GEE=S=E “2 S =5& & S <= efficiency of processes clear expectations
=2 EiCgs=S=sg =S58 58E costsamn ]
EEECCiEEivSEoEg —Sp=0s £2 = flexible planning efficiency
SEERNZESESES=EER e S EE =822 deliveringvalue. 555
= ZesSwmES BE==S =5 SSE "a“snarem}v
S E B-BE-SEoSSS S B 23, mwaccessiuin o o S OPLIMIZING resource
2 LE:EE8E52 ESSE S8 £ 55 5§ minimuzingresistance £ 3¢5
S Efes=SsESEEEc =S E s §# (ransparencyg g £ reduction in development time
7 EE EecRsS-E2S SR =E = £ 2Z@more readily adaptyamering support
E.-E é “EgE 8-52.5 E-_E as I‘Blllllﬂll'lﬂ time Ionmarllel E S more efficient process cost-henefit ratio
S g E e §3 ong-term objectives S — nrevemrecurrentl:el lsnmner protuctivity
= & §enhancing project allgnmentw bt 2 P analysis
Ilnlrnnt planning g § data integration ONtimizing resource allocation
nreventing s & minimizing disruption delivering customer value
g 3 = aligning with the company's strategic lllljlmlllllls
H 5 enhancing team cohesion manaying stakeholder expeciations

ensuring on-time GIIII'Il]lIHIIlII

ensuring the project's success

saiety concern:

Figure VII1I. The codes’ cloud

130



Said, H. & Aktas, B.N. 2024. Evaluating The Multifaceted Advantages of Lean Project Management In Smes: A Qualitative Analysis.
International Review of Economics and Management, 12(1), 113-141.

V. DISCUSSION

In the first analysis, the finding showed that lean practices can lead a high level of cost
efficiency, which is, no doubt, required for the financial health and competitive performance
of SMEs. LPM also realign the resources towards value-adding activities, thereby resulting in
enhanced productivity and efficient utilization of the resources. Besides, this improves team
morale since the impact of their efforts justifies the success of the whole project. Again, based
on the value-adding, SMEs are in a well situation to attain a better performance level and
more financial health. Those results are consistent with prior studies. For instance, lean
implementation within SMEs helps to re-allocate resources to those activities that actually
enhance value, subsequently resulting in higher productivity and more effective resource use
(Torri et al., 2021). SMEs could use lean management to enhance the performance of the
organization and its competitive advantages in the market (Sahoo & Yadav, 2018). In
addition, a research has also shown the beneficial effects of lean adoption on the cost-

effectiveness, product quality, and delivery time of SMEs (Anuar, 2023).

Based on the second interview question, the participants pointed out the importance of
benefit-to-cost evaluation and the necessity for ensuring a value-based SME approach. It
could be said that this would ascertain that each investment is projected towards at least one
dimension of the project so that investment decisions are prudent and that there is maximum
efficiency in the allocation of resources. Also, detailed budgeting and/or forecasting at the
upfront planning may enable anticipation of costs and identification of opportunities for costs
savings. This approach may facilitate the smooth running of the project and makes it easy for
the concerned to make informed decisions throughout the life of the project. Moreover, LPM
principles instill the wise use of resources, thus helping to keep costs low and operational
efficiency high. The integration of both approaches combines considerations of the cost
component in planning and finishing projects to be completed within the project, therefore
ensuring that SMEs are cost-efficient. Literature includes valuable results that align with
those findings. LPM principles have been found to encourage the judicious use of resources,
thus managing costs and improving operational efficiency among SMEs (Nor et al., 2022).
Resource allocation is important in SMEs, particularly in the context of challenges in the
supply chain, for which modern planning and control methods are needed in order to navigate
the complexities and increase the chances for survival (Pérez-Cabanero et al., 2012).
Furthermore, the utilization of agile project management practices could provide the SMEs

with a more flexible and value-driven approach toward the challenges imposed by new
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product development, characteristic of software development practices (Zuzek et al., 2021).
Implementation of cloud ERP among SMEs can bring some advantages, such as deployment
cost reduction, increased scalability, and superior accessibility; therefore, technology adoption
can boost operational efficiency and cost-effectiveness (Haddara & Elragal, 2022; Tongsuksai
et al., 2023).

In the third interview question, participants stressed the need to design and adapt
appropriate processes for SMEs to counteract unforeseen challenges. Waste reduction and
customized workflow, through lean principles, might enable SMEs to minimize the time to
market and respond to unforeseen challenges. There is also the fact that the situation implies
the need to simplify and re-assess the problem immediately. Lean principles imply the
division of a larger process into smaller segments that are manageable; thereby, unforeseen
problems are identified and solved quickly. Resilient response to unforeseen challenges is
based on improved communication. The open channel of communication between employees
eliminates noise and increases the speed of solving a problem. The above-strategies will
empower the SME to respond correctly to challenges, henceforth the success of a project and
efficiency in operation. Literature addresses areas for improvement, which resonates with the
need for SMEs to continuously refine their processes to overcome unexpected difficulties
(Psomas et al., 2018). A study underlines the advantages of simplifying internal procedure
and enhancing performance management through Enterprise Resource Planning. SMEs must
have in place simplified internal procedures to achieve better efficacy and agility to adapt to
the unforeseen challenge (Federici, 2009). Effective communication within the supply chain
is vital for SMEs to overcome obstacles and ensure smooth operations, especially when faced

with unexpected challenges that require quick responses (Setyaningsih & Kelle, 2021).

The fourth analysis revealed that project plans should secure or align long-term
organizational objectives. Organizing continuous corporate communication between
stakeholders may ensure that such alignment is effectively achieved. The project plans should
be sustainable to secure the mentioned long-term objectives and overall resilience. This
flexibility of the project plans will ensure that the goals are attainable and that there is
continuous alignment of the plans with strategic goals. Market leadership can be derived from
innovative projects that align with the strategic view. Accessible project plans can also make
management of the project more adaptive to and responsive to stakeholders' needs and allow
easier modifications and strategies to be flexed with new information or market conditions.

Such strategies ensure that project plans are well aligned with the long-term success and

132



Said, H. & Aktas, B.N. 2024. Evaluating The Multifaceted Advantages of Lean Project Management In Smes: A Qualitative Analysis.
International Review of Economics and Management, 12(1), 113-141.

sustainability of the company. These findings are in line with prior studies. For example, the
dimension of open innovation and sourcing for ideas—working and collaborating with others
outside an entity— corresponds well to the idea of designing effective processes to find
solutions. This allows SMEs to tap into expertise from outside in the process of making ways
of working streamlined and optimal (Bianchi et al., 2010). On the other hand, a study
proposed the role that leadership and strategic management can play in the implementation of
LPM projects within SMEs (Belhadi et al., 2019). Moreover, the implementation of lean in
SMEs has been indicated as the cause of enhancing lean and green performance, and the two
ideas tie in quite well, underlining that one cannot run an effective operation without being
responsible for the environment (Thanki & Thakkar, 2019). Another study shows that lean
practices positively influence cost-effectiveness, product quality, and delivery time, which

stands out as a benefit due to the efficient process (Mangngenre, 2023).

The fifth analysis highlighted the importance of transparency in communication.
Clearly stated expectations may also lead to effective interactions and few misunderstandings.
Communication and participation need to be maintained through regular updates and good
communication systems. The right stakeholders, well-chosen, may offer their support and
commit to the project/organization. Harmony needs to be created among the stakeholders'
perception, their viewpoints, and the project's objectives by communicating realistic
expectations. A well-managed change through communication is able to mitigate
apprehensions and concerns about change. Sharing mutual feedback mechanisms can be
achieved in long-term partnerships that are created through continuous improvement. All
these strategies build trust and credibility, which are important aspects of project
implementation and organizational success. A study illustrates that insufficient
communication across organizational levels and lack of distribution of lean benefits hinder
application of lean principles (Yadav et al., 2019). Establishing clear and efficient
communication among all employees involved in the production process allows for timely
problem-solving of unexpected difficulties for SMEs (Ajibade et al., 2019). Top management
involvement and effective communication are the most important factors for the successful
implementation of quality improvement programs in SMEs (Dora et al., 2013). Lean thinking,
such as workplace improvements with the use of safety and training, postulates the
seriousness of forthright and honest communication to promote a culture of sustainability and
innovation within SMEs (De et al., 2020).
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The last coding analysis demonstrated that participants, basically, emphasized the need
for sustainability of growth in business for long-term survival. Efficiency, waste elimination,
and customer satisfaction can also be achieved using lean principles. Moreover, efficiency,
cost reductions, and productivity are linked to the processes of improvement emphasized by
lean principles. Furthermore, adaptability can ensure SMEs to remain relevant and they can
catch up with new opportunities. In addition, efficiency and continuous improvement will
result in higher productivity, ensuring more output from less resources. An alternative
supplier may also be acquired so as to sustain the productivity and mitigate risk. Hence, cost
reduction is expected, as they are able to optimize the processes and eliminate waste, thereby
reinvesting in growth initiatives. In brief, these strategies allow SMEs to remain viable,
competitive, and capable of expanding in the future by leveraging lean management
principles. These findings are in consistent with a research evidence that brings about clear
and tangible improvements in operational performance in SMEs while implementing lean
practices; this includes a decrease in accidents, machine downtime, and inventory levels. The
evidence, therefore, points to the fact that LPM has a favorable effect on SMEs (Ali et al.,
2020). Another research proves the successful lean manufacturing progress model and the
implementation of SMEs, wherein 10 improvement projects achieved huge milestones within
six months. Among them are the reduction of lead time, efficiency metrics like welding per
hour and packaging per hour, and the improvement of working process efficiency and raw

material storage (Huang et al., 2022).

Furthermore, cross-table analysis revealed nuanced gender-based differences in
perspectives and priorities during Lean Project Management (LPM) practices. Such
differences provide valuable insights into how diverse approaches can enhance the
effectiveness of LPM. Lastly, code cloud analysis gave a clear view that cost-saving measures
are of critical importance and relevance with respect to LPM within SMEs. Participants
continuously agreed that one of the most important benefits or objectives of implementing
lean principles in project management is the reduction of costs. This goes to indicate that cost
efficiency and financial optimization are key drivers of success and sustainability with respect

to SMEs leveraging LPM practices.
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VI. CONCLUSION

The aim of this study is to assess the multifaceted benefits of LPM in SMEs through
responding the two main research questions: what are the benefits of LPM for SMEs in terms
of cost reduction, improved productivity, and project success? How does the concept of LPM
affect the long-term sustainability and growth of SMEs regarding their overall business
strategy? The research was conducted using a qualitative approach through semi-structured
interviews with 11 participants representing SMEs operating in different industries. The data
were analyzed and interpreted using MAXQDA 2020.

Analysis has yielded valuable insights, providing some key benefits of LPM for
SMEs. First of all, cost-effectiveness by avoiding irrelevant features that lead to tremendous
cost savings and low project development time, increased productivity, and better team
morale are direct results of a focus on value-added activities. Secondly, upfront project
planning and execution take place by incorporating cost perspectives, detailed budgeting,
forecasting, and value-driven approaches for efficient resource allocation and operational
efficiency. Lean thinking also helps SMEs make informed decisions and maintain cost
control. Third, the lean principles give efficient process design to SMEs; the principles cut
across the time to market of products and quicken the communication channels. Quick
reassessment and problem-solving strategies manage unexpected difficulties appropriately,
ensuring the success of the project. Fourth, regular communication, and flexibility are
necessary for ensuring that the plans for a project are in line with the long-term objectives of
the company. LPM guarantees sustainable growth, market leadership, and innovation, all
fitting into the strategic view of an SME. Fifth, the major principles involving the stakeholder
are transparency, regular updating, and mutual feedback to gain trust and credibility with the
team, stakeholders, and customers. Project results will be successful if there is effective
communication and relationship-building with the stakeholders and their support in managing
their expectations. Lastly, the principles of lean make growth and customer satisfaction
sustainable by making the value delivery process efficient, eliminating waste, and being

adaptive. All these factors support SME viability and expansion over the long term.
Limitations

The study has several limitations that should be noted. The study was conducted by
interviewing only 11 participants, and this might not offer a comprehensive view that is

characteristic of the diverse range of industries and contexts found in the SME sector. A
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larger and more diversified sample will be needed in future research. By deriving qualitative
data from semi-structured interviews, it could limit the generalization of the results.
Quantitative studies could help in the validation of the found statistics. Triangulating results

among participants with other data sources can increase the robustness of the results.

Practical Insights

The findings suggest several practical lessons for SMEs considering the adoption of
LPM. They are recommended to focus on eliminating non-value-added activities and to
concentrate on features and processes that only contribute directly to the success of the project
and customer satisfaction. Cost considerations should be integrated through detailed planning
and forecasting, which will allow SMEs to prudently manage resources and maintain control
over project costs. The development of flexible project plans responsive to the changing
contexts and at the same time addressing the potential unpredicted and challenging conditions
is of utmost importance in the achievement of strategic goals and assuring success of the
projects. Creation of transparent and regular communication channels between all
stakeholders will build trust, manage expectations, and foster a collaborative project
environment. It is necessary for an SME to inculcate a culture of continual improvement,
ensuring that all procedures are reviewed and fine-tuned, if necessary, to improve efficiency,

productivity, and competitiveness.
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