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Abstract

Keyword

The financial performance analysis of the companies operating in the energy sector is an important indicator
for the countries. Especially with the renewable energy sector gaining importance, the most basic way for
companies in the renewable energy sector to be successful and ensure their continuity is to pay attention to their
financial performance management and take a role in the global market. It is very important for companies to
determine the status of their financial performance. Because of this situation, companies use ratio analysis, one
of the methods used in the analysis of financial statements, in order to determine the status of their financial
performance. It is used to determine the significant relationships between the accounts in the financial
statements with the ratio analysis technique. In this method, mathematical relations are established between
accounts or groups of accounts. With the results obtained with mathematical relations, it is tried to reach a
judgment about the economic and financial structure of the enterprise. The aim of this study is to examine 8
companies operating in the energy sector in Turkey and operating in renewable energy sources among the
companies registered in Borsa Istanbul (BIST). Using ratio analysis, one of the financial analysis methods, the
financial statements of 8 companies for 2020, 2021 and 2022 is examined. Their financial performance,
liquidity, leverage, operations and profitability is examined. The reason for choosing the 2020 period is that
financial statements are accessible, and the number of companies in the renewable energy sector is at its
maximum level. In the first chapter, energy and energy resources are defined, and the energy sector in the world
and in Turkey is examined. In addition, similar studies in the literature are included in this section. In the second
part, financial performance analysis and its methods are mentioned, and the multi-criteria decision-making
method is mentioned. In the third part, their financial performances are analyzed and interpreted using the ratio
analysis method. After these processes, the criteria are weighted objectively with Entropy methods,and then the
companies are ranked according to their performances by making use of the distances from the ideal solution
with TOPSIS, one of the multi-criteria decision-making (MCDM) methods. In the last part, the findings
obtained as a result of the application are presented, and in the conclusion part, evaluations are made and
interpreted.

Renewable
Energy, Financial
Performance,
Entropy,

TOPSIS

1. Introduction

Energy is among the most basic human needs. In today's conditions, the amount of energy consumption

per capita in a country has become a measure of development among countries. The most important reasons

for the increase in the said energy requirement are developments in technology and population growth. The

discovery of energy resources and ensuring the continuity of these resources are constantly on the world
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agenda. In an economy, energy is considered a basic input. On behalf of a country, it is very important that the
energy used is cheap, sufficient to meet the need, safe, and of high quality (Coskun, 1982). Its importance in
the economic situation of the country, its role in the production processes, the rate of use of technology, and
scientific approaches on the subject are once again understood.

In today's world, high demand for energy has made energy resources insufficient to meet this need.
The disproportionate relationship between these two variables brought up the necessity of efficient use of
energy resources and has become a common problem in all world economies. With increasing public
awareness, the harm caused by fossil fuel-based energy supply to the environment has been known to everyone,
and the tendency to use renewable energy sources that provide clean energy has increased with the
development of technological developments. The main ones are solar, wind, biomass, and geothermal energy.
The use of sun and wind has increased considerably in recent years due to the fact that they do not contain raw
materials and that almost every country has them. In order to encourage its use, country governments have
also introduced some legal regulations, such as tax reductions and purchase guarantees for the produced energy.
As renewable energy sources have become important for countries, they have also gained an important share
in the academic community in recent years. The studies carried out may be to measure or evaluate the success
of countries in using renewable energy sources, as well as to develop the technology used in obtaining this
energy.

The energy market consists of a wide range of market activities, starting with exploration and
production, including refining, transmission, storage, distribution, and trading. While exploration and
production activities for energy resources are called upstream markets, refining, transmission, storage,
distribution, and marketing activities are called downstream markets (Ergiil, 2015). Energy markets are
markets where economies of scale and scope are valid, and government support is needed from time to time,
especially in terms of international investments. Since the energy industry is a sector where large-scale and
capital-intensive investments are made, companies operating in the sector create great economic power and
play an active role in determining strategies and policies at both the national and international level. Countries
with rich energy resources want to use these resources in a way that will provide the highest income, while
countries that are importers want to reach their energy resources in the most cost-effective way. For this reason,
one of the important factors that constitute the characteristics of the market is the characteristics of the countries
in shopping (Bayrag, 2009). There is a delicate balance between supply and demand in energy markets. Since
the demand for energy cannot make big jumps in normal conditions, there is generally a plan for production in
terms of controlling energy prices. The price of energy, which is one of the basic inputs of the economy, is one
of the important indicators of the general economic conjuncture, and the higher and longer the increase in
energy prices, the longer and longer the effects on the macro economy (Pamir, 2003). For sustainable economic
growth, it is vital to provide energy from reliable sources uninterruptedly and at affordable costs. In the world
economy, many countries' desire to own and/or control energy resources, especially oil and natural gas, makes
energy an indispensable political tool at the same time.

In the first part of this study, the definition of the renewable energy sector is given. In the second part,
related explanations are given about the concept of MCDM. In the rest of the section, formulas on how to
calculate the Entropy and TOPSIS methods used in the study are shown. In the third part, the relevant literature
review is made about other studies. In the literature review stage, the studies in the energy sector and the studies
on applied MCDM methods are examined. In the study, the financial performance of 8§ companies operating
in the energy sector, whose shares are traded in BIST, between the years 2020 and 2022 is determined by the
TOPSIS methods, which are MCDM methods, which are Entropy weighting methods. The determined success
order has been made.
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2. Literature Review

Due to problems such as the tendency of fossil resources to be depleted and greenhouse gas emissions
worldwide, studies are carried out to ensure the effective use of existing resources and to use renewable energy
resources. The costs of energy resources are constantly changing due to developments in technology and
political reasons. Many countries are following the energy sector carefully in order to have energy at lower
costs and continuously. In addition, many countries are struggling to be the pioneers of changes in the sector
in order to have a greater say in this field.

Energy is an indispensable actor in daily life, which is at the core of life. The fact that energy is at the
heart of industry as well as its vital function increases its value even more. However, due to the limited energy
resources and the effects it has on the environment, apart from the benefits it provides to individuals, it also
comes to the fore as a political element. How this balance between economic development and energy
consumption should be achieved will be answered by the policies that governments and experts are produce
on this issue. Energy efficiency policies are one of the areas that need to be handled sensitively because of
their direct relationship with the sustainability of economic growth and social development goals on the one
hand and the key role they play in reducing total greenhouse gas emissions on the other. In this context, many
studies have been carried out in recent years on energy consumption, sustainable energy resources, and energy
efficiency. Henryson et al. (2000) analyzed the link between energy efficiency and energy structure and found
a remarkable correlation between the exchange rates between coal and oil. Hepbasli and Utlu (2004) studied
Turkey's renewable energy resources, efficient use of these resources, and policies that can be developed on
this issue. The clean energy needs of countries and the necessity of meeting this need at a sufficient level have
become a problem both for the economy and for the citizens. Therefore, effective and efficient use of energy
resources is of great importance for countries. The fact that there is an indispensable relationship between
energy and almost all fields of activity in the economy today indicates that there is a close relationship between
energy use and economic growth. However, the intensity of this relationship differs from country to country.
While the relationship between energy demand and economic growth in developing countries is extremely
strong, it is seen that the said relationship is weaker in developed countries. In other words, the elasticity
coefficient between energy consumption and GNP growth is generally lower than 1 in developed countries and
higher than 1 in developing countries (Saat¢ioglu and Kiicliksoy, 2004). The energy sector, which stands out
as a supportive and necessary resource among all sectors, gains importance in parallel with the growth of the
world economy and is in a position to affect the industries, environment, and global strategies of countries.
Countries give special importance to the energy sector in order to grow economically. The availability of
limited resources and the increase in demand day by day carry the energy sector to a critical point (Iskenderoglu
et al., 2015). The energy sector directly concerns other sectors and supports the welfare and economic growth
of countries. Energy has a very important place in the development of states (Aktas and Alioglu, 2012).
Obtaining energy at low costs within the country is very important in order to be one step ahead in the
competitive environment in the international market. At this stage, it is not only important that the energy
source potential is high. In addition, the quality of energy, transportation possibilities, storage methods,
distribution, and technological possibilities are important. Having technologies that will enable the
transformation of energy types among themselves and ensuring the continuous development of these
technologies contributes to the effectiveness of energy policies. Having energy does not mean only having
energy resources.

The gradual increase in energy demand causes priority to be given to supply, not nature, in meeting
the increasing energy demand. However, developed countries are looking for ways not to harm nature as well
as the supply of this work. For this, they are looking for new technologies and new renewable energy sources.
New technologies aim to bring efficient and lower-cost electricity generation from currently used energy types.
Increasing energy prices in energy-importing countries creates an inflationary effect by increasing production
costs. While the rising energy import bill directs governments toward contractionary fiscal policies, the
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resulting inflationary pressure causes general demand to be curtailed. The decrease in public and private sector
expenditures leads to economic stagnation and unemployment. These negative effects are growing
exponentially, as rising prices and the current economic recession have shaken confidence in consumer
markets. On the other hand, increases in oil prices cause countries to take measures to reduce energy intensity
by focusing on research and development activities and on renewable energy investments (Aydin, 2010).

In the concept of renewable energy, countries that do not have underground resources also have a much
greater potential for energy production opportunities that can provide energy continuity from water, sun, wind,
geothermal heat, animal waste, household waste, and similar sources. Turkey's share of renewable energy
generation is quite low compared to its potential. With the geopolitical position of the country and the climatic
advantages where all seasons can be experienced, it provides more effective environmentalist renewable
energy investments. Renewable energy sources represent uninterrupted annual energy flows. It has the
potential to meet global energy needs. However, it is often difficult to manage low or variable energy densities
and not have sufficient technology to enable interruptions and convert them into usable fuels (Rogner, 2012).

Turkey's geostrategic location makes it a reliable and sustainable route between the energy producing
countries in the Caspian and Middle East and the countries in need of energy. For this reason, Turkey provides
the necessary support to large-scale energy projects in order to ensure the safety of energy transmission lines
and to pass over them. Turkey, taking firm steps forward to become the commercial center of energy, allocates
resources to joint energy projects in a win-win relationship as a bridge to energy-producing and energy-needing
countries and makes diplomatic attempts to cross these lines through bilateral agreements. Turkey increases
its energy imports every year to meet the increasing energy needs of its rapidly growing economy. Due to its
increasing energy demand, Turkey supplies one-fourth of its energy from domestic sources and the rest from
outside. It is seen that this energy need will continue in the following years (Sahin and Sahin, 2018). Turkey,
which does not want to be dependent on imported energy, accelerates its domestic energy investments. Altay
Topcu (2019) emphasizes that studies and investments that are reduce foreign dependency on energy and utilize
domestic opportunities are support the healthy growth of Turkey. Turkey has important potential in terms of
renewable energy resources. According to Ertiirk (2019), our country has low reserves in terms of some fossil
resources. However, it was stated that the country is very lucky in terms of renewable energy sources.

In the literature, there are various studies in which decision-making methods are used in the financial
performance analysis of electricity generation companies. Dikbryik (2015) analyzed the financial statements
of companies in the energy sector between the years 2009 and 2013. As a result of the study, the items that
cause the detrimental results of the activities of the companies in 29 sectors are explained. It was stated that
the current assets of the companies in the energy sector were insufficient to pay their short-term debts, and it
was mentioned that foreign resources were emphasized. Eyiiboglu and Celik (2016) evaluated the 2008—2013
period data of 13 energy companies traded in Borsa Istanbul according to the criteria of liquidity, activity,
financial leverage, profitability, and growth rates. The weights of the ratios were determined by Fuzzy AHP
and then the Fuzzy TOPSIS method was used to rank the energy companies. The ranking of the criteria
according to their weights is liquidity and profitability, growth rate, financial leverage ratio, and activity ratio.

Shin et al. (2016) wanted to examine the relationship of renewable energy use with financial
performance over time, covering the years 2007-2013. As a result of their research, it has been determined
that the use of renewable energy has a positive effect on financial performance. Sagir and Doganalp (2016), in
their study, used an indefinite multi-criteria decision-making method to process various resources that Turkey
has use in energy production. Here, the target is to determine the importance of the decision-making elements
by means of the uncertain TOPSIS method in order to determine and evaluate the options available in the
energy field, and to examine and evaluate the energy resources in the light of these decision-making elements.
The three energy sources discussed in the study were as follows: fossil, renewable, and nuclear energy. Sahin
and Saygili (2018) applied the TOPSIS method to 21 companies operating in the soil-based sector traded in
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the BIST between 2009-2016 and compared them according to their stock prices. As a result, it has been
determined that there is no parallelism between TOPSIS ranking and stock prices. Metin et al. (2017) analyzed
the financial data of 11 energy companies traded in the BIST with TOPSIS and MOORA multivariate decision
methods. The financial statements of the companies for the 5-year period between 2010-2015 are discussed.
First, the financial ratios of the companies were determined, and then the financial data of energy companies
were reduced to a standard value with the MOORA and TOPSIS methods based on these ratios. In both
methods, financial data revealed different values. 66 different rankings were made through MOORA and
TOPSIS, and only 3 companies had the same performance order. According to another result of the study, there
is no company that draws the best or the worst graph in the performance rankings as of the examined period.
Oztel, Aydin, and Kose (2018) evaluated the corporate sustainability performance of an electricity generation
company (Akenerji) operating in Turkey between 2010 and 2016 according to 14 criteria in terms of economic,
environmental, and social impacts, using Entropy and TOPSIS methods. Bagc1 and Yigiter (2019) compared
the financial performances of 15 energy companies traded in Borsa Istanbul between 2008 and 2017 in terms
of 16 criteria using SD (standard deviation) and WASPAS methods. According to the results of this study, Orge
Energy has the highest performance, and Akenerji has the lowest performance. Karakul and Ozaydin (2019)
evaluated the financial performances of 8 electricity generation companies registered in Borsa Istanbul in terms
of seven criteria using TOPSIS and VIKOR methods. In the study, Aksa Energy and Enerjisa companies are at
the top in terms of financial performance, while Akenerji, Aksu Energy, and Bomonti Electric companies are
at the bottom. Bagci H., Yigiter S$.(2019), in the study, the financial performances of energy companies
registered in BIST between 2008 and 2017 were analyzed with SD and WASPAS methods, which are multi-
criteria decision making methods. In the results of working; it has been stated that the WASPAS method gives
more reliable results, and the companies with the best and worst performance in the energy sector are specified.
Avci Can (2019) analyzed the performance analysis of companies operating in the energy sector with the
MOORA and ARAS methods, one of the MCDM methods, to reach the company ranking and compared the
achieved ranking with the Fortune-5002016 ranking. As a result of the study, it is seen that the list order reached
by MCDM methods and the list order that he compares are different from each other. Or¢un (2019) evaluated
the financial performances of 5 electricity generation companies traded in Borsa Istanbul for the years 2016
and 2017 according to 8 criteria using Entropy and WASPAS methods. Ayen Energy is the company with the
highest performance in both years. Aksa Energy had the lowest performance in 2016, and Zorlu Energy in
2017. Kara (2019) analyzed the financial performance of companies in the energy sector traded on the stock
exchange between 2012 and 2018. It fulfilled 9 criteria with the AHP and TOPSIS methods. While the rankings
of the companies did not change much over the years, sudden ups and downs were observed in the rankings of
Aksu and Odas. Ag and Kuloglu (2020) examined the 2019 performances of energy companies in Borsa
Istanbul, with the help of the Data Envelopment Analysis (DEA) method. According to the results of this study,
Akenerji, Aksu Energy, Ayen Energy, Enerjisa Energy, and Zorlu Energy companies are the companies with
the highest performance. Cift¢i and Yildinm (2020) analyzed the financial performances of 6 energy
companies in Borsa Istanbul between 2011 and 2019 in terms of 20 criteria with the help of the Gray Relational
Analysis Method and the Gray Entropy Method. The study findings showed that Aksa Energy had the highest
performance, while Zorlu Energy had the lowest. Isik and Kosaroglu (2020), using SD and MAUT methods,
evaluated the financial performances of 5 oil companies in Borsa Istanbul between 2010 and 2019 by
considering 8 criteria. They are found to be the company with the highest performance. Kara and Uslu (2020)
compared the relative performances of 21 electricity distribution companies operating in Turkey between 2013
and 2018 using the non-parametric Data Envelopment Analysis (DEA) method. Karcioglu, Yal¢in and Giiltekin
(2020) used Heuristic Fuzzy Logic and Entropy methods with 13 criteria to analyze the financial performances
of 8 energy companies in Borsa Istanbul between 2013 and 2017. While the best performing companies were
Odas and Aksu Energy, the worst performing companies were Aksa Electric and Ayen Electric. Kuvat and
Giiler (2020) analyzed the financial performances of 8 energy companies traded in Borsa Istanbul between
2014 and 2017 in terms of 10 criteria using the fuzzy TOPSIS method. According to this study, Enerjisa and
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Odas companies ranked at the top in terms of financial performance in all years, while Bomonti Electric took
the last place. Mercan and Cetin (2020) evaluated the financial performances of 7 electricity generation
companies in the Borsa Istanbul Electricity Index between 2014 and 2018 according to 5 criteria using the
COPRAS and VIKOR methods. According to both methods and all years, Enerjisa company is in the top place
in terms of financial performance, while Akenerji and Zorlu are in the last place. Yenioglu and Toklu (2021)
compared the performances of 21 electricity distribution companies operating in Turkey between 2011 and
2016 with the help of Stochastic Data Envelopment Analysis. In their study, Biiyiikarikan and Eryilmaz (2020)
analyzed the financial performances of 4 agricultural companies operating in the BIST using 2012 and 2013
data using the DuPont analysis method. According to their results, there is a significant relationship between
active capital and return on investment. Topal (2021), in his study, carried out the financial performance
evaluation of 10 electricity generation companies on the Forbes 500 list with the entropy-based CoCoSo
method. As a result of the study, companies were ranked according to financial performance. According to
Rastogi et al. (2021), financial performance measurements of renewable energy companies in India and the
USA between the years 2015-2019 were measured with ROE, and their performance trends are investigated
using the k-mean algorithm. In addition, the factors affecting financial performance are tried to be explained
by economic policies. As a result of the research, they determined that changes in government regulations and
tariff policies are common factors in determining the future of the firm. In addition, it are concluded that tariffs
and policies for renewable energy companies should be framed in a way that encourages companies to increase
their investments in clean energy generation.

3. Research Methodology

In the literature review, the financial analyses of the companies in the energy sector are mostly made,
but the financial analyses of the companies in the renewable energy sector are not particularly encountered in
the Turkish literature. This study is aimed at revealing the financial structure of the companies in the renewable
energy sector, which is becoming increasingly important, to analyze and interpret their performance. Valuation,
from a financial point of view, can be considered a factor that determines the performance of a firm's activities.
When considered from this point of view, valuation has the ability to influence the decisions of financial
investors in estimating the firm's value in market conditions as close to the truth as possible. Therefore, this
process is a helpful element in calculating the success and failure of the business, the performance
measurement of employees and managers, and the tax accrual of the tax to be paid to Chartered Accountants
in England Wales (ICAEW, 2018). With a wider scope, the purpose of valuation is to calculate the monetary
amounts of the assets and liabilities of a firm and the results of its activities over a certain period of time in the
most realistic way possible (Baktore et al., 2000).

By using all the financial statements of the companies with renewable energy sources in the field of
activity for the year 2020-2022, among the companies registered in Borsa Istanbul (BIST) serving in the energy
sector in Turkey, their financial structures are examined, and their financial performances are analyzed and
interpreted. The analysis is carried out by using the financial statements of 8 companies operating in the
renewable energy sector, whose shares are traded in BIST, for the years 2020-2022. The selection of companies
is based on their energy production based on renewable energy sources. The reason for choosing the 2020
period is that the number of companies in the renewable energy sector that can access financial statements is
at the maximum level. As renewable energy sources; solar, hydroelectric, wind, geothermal, biomass, and wave
energy are covered. The application data was accessed via the Public Disclosure Platform (KAP). The aim of
this study is to analyze the financial structure, liquidity, activity (effectiveness), and profitability for the years
2020-2022, using the ratio analysis method, which is a type of financial analysis, on energy companies whose
stocks are traded in Borsa Istanbul (BIST) to reach the success rankings by considering them in the meantime.
When the table is examined, it is seen that 8 companies are included in the scope of the research.
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Table 1: List of Companies Analyzed

Row BIST Trade Name

number

1 AKENR AKENERIJI ELECTRICITY GENERATION INC.

2 AKSUE AKSU ENERGY AND TRADE INC.

3 AYEN AYEN ENERGY INC.

4 ENJSA ENERJISAENERGY INC.

5 NATEN NATUREL RENEWABLE ENERGY TRADE INC.

6 PAMEL PAMUKOVA RENEBABLE ELECTRICITY GENERATION INC.

7 YAYLA YAYLA ENERGY PRODUCTION TOURISM AND CONSTRUCTION TRADE INC.
8 ZOREN ZORLU ENERGY ELECTRICITY GENERATION INC.

In the study, the TOPSIS method is chosen from the MCDM methods. The MCDM process consists
of four stages: defining the problem, determining the alternatives and comparison features, or, in other words,
determining the criteria, determining the appropriate solution method for the problem, and completing the
decision-making process by evaluating the results (Kentli and Kar, 2011). The MCDM method preferred in
practice is TOPSIS, the details of which are given in the next section.The reason for choosing this method is
that its applicability is easy and it is one of the most basic methods. TOPSIS logic is based on the selected
alternative having the shortest geometric distance from the best solution and the longest geometric distance
from the worst solution. With this method, a criterion with low performance creates a trade-off balance with
good performance in another criterion, allowing compromises between the criteria. Moreover, since the
negative and positive ideal solutions are determined with TOPSIS, it is a feature that distinguishes it from other
MCDM methods in that it can be interpreted according to their ideality among the alternatives to be selected.
Multi-criteria decision analysis, according to Langemeyer et al. (2016), is a multi-step process consisting of a
set of methods for structuring and formalizing decision-making processes in a transparent and coherent manner.
When there are many alternatives for solving a problem, it is important to find the most suitable alternative
with the best cost criteria, the lowest environmental impact, and good energy efficiency. In such a case, multi-
criteria decision analysis methods are used to compare alternatives (Zlaugotne et al., 2020). The criteria
weights are determined by the Entropy method, and the ranking was carried out with TOPSIS. It is thought
that the result to be reached will be a resource that can give ideas to investors and other researchers interested
in this subject.

The financial performances of the enterprises, which are the subject of the study, are tried to be
determined by using the TOPSIS method, and the Microsoft Office Excel program was used in the solution of
the model. Within the scope of the application, a total of 14 decision criteria (financial performance ratio) and
8 decision alternatives (firm) are discussed.
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Ratio Type Ratio Name Calculation Ideal Value
Liquidi i y i ' / urr
1quidity Ratios Current Ratio C}ur?l.lt. Assets Current Benefit
Liabilities
Acid-Test Ratio Current Assets — Inventories /
et Benefit
Current Liabilities
Cash Ratio Cash And Cash Equivalents /
e Benefit
Current Liabilities
Leverage Ratios | Financial Debt Ratio Total Debt/Total Assets Cost
Leverage Ratio Total Debt/EBITDA Cost
Efficiency Ratios | Asset Turnover Ratio Net Sales / Average Total Assets | Benefit
Receivables Turnover Ratio | Net Credit Sales / Average
Accounts Receivable Benefit
Inventory Turnover Ratio Cost Of Goods Sold / Average
Inventory Benefit
Equity T rer A | Net Sal ! Av
quity Turnover nnual Net Sales verage | o &
Stockholders' Equity
Profitability Return On Assets Ratio Net Income / Total Assets Benefit
Ratios
Gross Profit Margin Gross Profit/ Revenue Benefit
EBITDA Margin EBITDA / Sales Revenue
Benefit
Net Profit Margin Net Income/Revenue Benefit
Net Income / Shareholder’s
: Benefit
Return On Equity Ratio Equity

In order to carry out the analysis with the TOPSIS multi-criteria decision making method in the study,
the importance degrees of the financial performance ratios, which are determined as criteria in the decision
problem, are weighted with the Entropy method.

a. Entropy

In MCDM methods, the weighting of the criteria is generally carried out in two ways. Among these
weighting methods, subjective weighting includes the evaluations of the decision-maker, while objective
weighting includes the quantitative features of the alternatives, and one of the objective weighting methods is
the Entropy Method (Bakir and Atalik, 2018). In cases where the decision matrix data is clear, entropy is used
to calculate the weight, or, in other words, to measure the amount of useful information provided by the existing

8
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information (Omiirberk et al., 2017). In this method, the smaller the Entropy value, the smaller the disorder
value in the system (Yavuz and Baki, 2019). The strength of the Entropy Method is that it provides a more
objective and clear analysis by considering the information about the alternatives without the need for the
evaluations of the decision-makers. The entropy method consists of 4 steps, as shown below (Kenger, 2017).
The amount of useful information can be measured with the entropy method (Wu, Sun, Liang, & Zha, 2011).

Step 1: Creating the Decision Matrix

At this stage, the decision matrix (Equation 1), which shows the values of the alternatives according
to the criteria, is created with the help of it. Xj;, i. j of the alternative. indicates the value of the criterion. The
decision matrix includes n criteria and m alternatives.

Ay X, X12 X1n

Ay | xy, X22 Xon
D= . . : :

Am Xmi Xma Xmn

Step 2: A normalized decision matrix is created with the help of Equation (2).

= X
Pij = ST Xy

i,

Step 3: Entropy values of the criteria are found by Equation (3) and Equation (4).
1

~ (n(m))

—kz [P;;InP;]

Step 4: Finding Degrees of Differentiation are calculated by Equation (35).

Step 5: The criterion weights (wy) are calculated by Equation (6).
Wy = ——, W =
: ?i1(1 - EJ) =1

Additional information:

Since the entropy method includes the logarithm function in Equation (7), it is problematic to find negative
numbers in the data. To overcome this problem, some transformations have been proposed in the literature
(Chang & Wang (n.d.); Zhang et al., 2014). However, there is no fully accepted method in the literature. The
most important reason for this is the problem of not maintaining proportional differentiation in the data while
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https://d.docs.live.net/e5d0d2aae0853f85/Masaüstü/ABJ%20ARALIK%202023/Chang,%20T.-H.,%20Wang,%20T.-C.%20(n.d.).%20Selection%20of%20initial%20training%20aircraft%20by%20utilizing%20ENTROPY-based%20TOPSIS%20approach.%20(http:/www.kyu.edu.tw/teacpage/teacpage97/97%E8%AB%96%E6%96%87%E6%88%90%E6%9E%9C%20%E5%BD%99%E7%B7%A8/196.pdf)
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performing the transformation. In this study, a linear normalization transformation is proposed. The
following conversion is done for the values found in the negative number criterion (column) xij:

X;; — min x;;
r L iel Y

ij = P
maxx;; — minx;;
ier Y e Y

Here max;; and min; are the largest and smallest values in the criterion, respectively. With this
transformation, the data will be moved to the range [0,1]. For values of 0, a very small value such as 0.00001
is assigned.

b. TOPSIS

The TOPSIS Method is a widely used method in terms of being understandable and having very good
computational efficiency with its simple logic, allowing the performance of each alternative to be measured
based on a simple mathematical equation, and quickly determining the best alternative with its subjective input
(Wang et al., 2018). At the core of the TOPSIS approach is the idea that the most chosen alternative is not only
the closest to the positive ideal solution but also the farthest from the negative ideal solution (Chang et al.,
2010). The steps of the process can be explained as follows:

Step 1: Creating the Decision Matrix

The decision matrix is formed as follows and stated in Equation (8).

dip  dpz din

dzq  dpa dan
All —- .

dm1 dm2 Amn

Step 2: Calculate value rj by calculated decision matrix

The formulation of this process is given in Equation (9) in the figure below.

i=1,...m;j=1,....n)
Step 3: Calculate value vij by calculating weight decision matrix.

The weighted standard decision matrix is created as stated in Equation (10).

V= FXW, i=1,2,..,mandj=1,2,..,n

Where W, is the weight of the jm criterion and i w,= 1.
J=1

10
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Step 4: Determine the ideal ( A* ) and negative ideal ( A~ ) solutions

Finding the positive and negative ideal solution set is formulated as follows as stated in Equation (11)
and Equation (12).

A =imaxy, | je C)miny, | je Cb=ty) |/ =12,...m}

A =iminy, | je C).(maxy, | j€ C )y =1y, |/ =12}

Step 5: Calculate measures every alternative from the positive ideal solution and the negative ideal
solution.

By means of this formula, the distance values from the maximum and minimum values of each column
are calculated. This calculation is performed as follows, as indicated in Equation (13) and Equation (14),
respectively.

Sij = \]Z?ﬂ(”u —v;)*

— a2
Sij = Jz?ﬂ(vif —v;)

Step 6: Calculating Relative Closeness to the Ideal Solution

The closeness value (Ci*) to the positive ideal solution is calculated by the formula below as stated in
Equation (15).

3.Analysis of the Research and Findings
3.1. Entropy Method
1. Creating a Decision Matrix

The first step of the Entropy method, which is one of the MCDM methods, is the creation of the
decision matrix. In order to create this decision matrix, the financial ratios calculated through the financial
statements of the 8 companies included in the study are calculated. With the ratio analysis method, the required
14 financial ratios are calculated for the years covering the study. The decision matrix created with the
application data created by calculating through the data provided from KAP is stated by transferring to MS
Excel as stated in Equation (1):

11
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Table 3 : Financial Ratio Calculated for 2020

AYBU Business Journal, 3(2), 1-27

2020
- o 5 g

H E o 8 = ] g =l = =2 B 22 3 = 3 -

&} -1 = 2 2 & E = - Q ﬁ It

Kl K2 K3 K4 K5 K6 K7 K8 K9 KI0 | KIl | K12 | K13 K14

AKENR | 0.60 0,50 035 0032 | 10101 | 032 25.68 | 60460 | 525 | 1504 | 006 1020 | 4950 | -260,59

AKSUE | 019 | 018 | 003 | 6816 | 7976 | 020 | 792 | 1697 | 077 | -1.06 | 6560 | 71.83 | -56.04 | -43.24

AYEN | 034 | 034 | o012 | 6018 | 7380 | 010 | 1396 | 000 | 070 | 3.07 | 3333 | 4365 | -1611 | -12.40

ENJSA | 083 | 081 | 0090 | 3956 | 7101 | 001 731 | 10692 | 3.11 453 | 2502 | 1627 | 500 | -208.63

NATEN | 247 | 220 | 178 | 3195 | 4402 | 015 | 1111 | 610 | 030 | 815 | 5238 | 4070 | s7gg0 | 21,02

PAMEL 1.81 1.81 1.51 37,75 | 40,11 0,12 34,08 0,00 0,21 5.83 5008 | 7004 | 46,82 9,73

YAYLA | 055 | 053 | 024 | 3357 | 4127 | 009 | 361 | 2261 | 016 | -335 | -37.97 | 5043 | -35.44 | 551

ZOREN | 049 | 040 | 012 | 6957 | 8927 | 043 724 | 10668 | 436 | 037 | 17.68 | 2118 | 086 3.52
Table 4 : Financial Ratio Calculated for 2021

2021

Kl K2 K3 K4 K5 K6 K7 KS$ K9 K10 | K | K12 | KI3 K14

AKENR | 096 | 095 | 043 | 7050 | 8796 | 030 | 1425 | 30302 | 541 | -2550 | 1534 | 1051 | -64.58 349':10

AKSUE | 049 | 047 | 034 | 7584 | 8425 | 022 | 658 | 1857 | 124 | 2400 | 6838 | 60.44 ms_:ss 134_:55

AVEN | o062 | 062 | 021 | 6240 | 6748 | 035 | o357 | 000 | 117 | 251 | 3603 | 4156 | 7.00 9.16

ENISA | 090 | 087 | 003 | 3420 | 7016 | 100 | 717 | 7218 | 370 | 815 | 27.11 | 1758 | 747 | 27.66

NATEN | 209 | 200 | 133 | 2071 | 2742 | 017 | 272 | 33.04 | 024 | 1654 | 32009 | 4107 | 4228 | 5.79

PAMEL | 038 | 03¢ | 028 | 1690 | 2715 | 007 | 2084 | 000 | 010 | 220 | 2414 | 4442 | 3205 | 3.14

YAYLA | 019 | 016 | 002 | 2214 | 3374 | 006 | 570 | 1058 | 010 | 466 | -440 | 2748 | 77.06 | 739

ZOREN | 068 | 066 | 015 | 6712 | 8255 | o041 | 533 | 6336 | 274 | 030 | 1601 | 1851 | 074 | -1,97
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Table 5: Financial Ratio Calculated for 2022
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2022
K1 K2 K3 K4 Ks K6 K7 KS K9 K10 | K11 | K12 | K13 K14 K1
AKENR | 111 110 | 030 | 51,77 | 7463 | 096 | 1278 | 1063 | 6529 | 467 | -3.30 9 1,18 | 021 | 43,00
1
AKSUE | 020 | 019 | 005 | 6850 | 8816 | 031 | 704 | 21,6 | 3502 | 235 | 232 | 69,22 | 69,66 7,38 1734
AYEN | 146 | 146 | 091 | 4051 | 5517 | 089 | 1004 | 1642 | 000 | 222 | 20906 | 37.86 | 3055 | 2346 | 56.03
ENISA | 070 | 065 | 027 | 3226 | 6355 | 1.87 | 1486 | 12,76 | 6829 | 546 | 32.03 | 1874 | 1026 | 17.17 | 93.77
NATEN | 185 | 183 | 004 | 1861 | 2637 | 014 | 155 | 1,50 | 4275 | 018 | 708 | 3508 | 4127 | 88.03 450
PAMEL | 012 | 012 | 009 | 3581 | 33.67 | 007 | 21,64 | 1018 | 0,00 | 010 | 22,54 | 50,79 | 6434 | 32621 | 33,05
YAYLA | 055 | 046 | 037 | 750 | 2076 | 006 | 3045 | 3,907 | 840 | 008 | 2677 | -22,55 | -56.52 | 47587 | 35901
ZOREN | 060 | 058 | 013 | 51,04 | 73.80 | 0.58 500 | 640 | 6085 | 253 | 022 | 1296 | 1534 037 0,03

Fixing the Decision Matrix; Since the presence of a negative index value in the decision matrix causes

problems in the calculation, the negative values in the relevant criteria columns of the decision matrix are

turned into positive. Equations (7) are used for calculation purposes.

2. Normalization of the Adjusted Decision Matrix

The normalization process was carried out using Equation (2). The normalized decision matrices are

shown in the figure below:

Table 6: Matrix with Normalization for 2020

2020

K1 K2 K3 K4 K5 K¢ K7 K8 K9 K10 K1l K12 K13 K14

AKENR | 0,08 0,08 0,08 0.21 0.19 0,13 0.23 0.70 0,35 0,00 0.09 0,11 0,01 0,00
AKSUE | 0,03 0,03 0,01 0.15 0.15 0,08 007 | o002 0,05 0,04 0.20 0,10 0,00 0,14
AYEN 0,05 0,05 0,03 0.16 0.14 0,08 0.13 0,00 0,05 0,11 0.13 0.15 0,03 016
ENISA | 0.1 0,11 0,02 0,00 0.13 0,38 007 | 012 0,21 0,18 0.12 0.10 0,05 0,03
NATEN | 034 | 033 042 0.07 0,08 0,06 010 | o001 0,02 0.21 0.17 0.16 0.76 0,18
PAMEL | 025 026 | 036 0,09 0,07 0,05 031 0,00 0,01 0,19 0.18 0,19 0,08 0.17
YAYLA | 0,08 0,08 0,06 0,08 0,08 0,04 0,03 0,03 0,01 0,11 0.00 0,00 0,02 0.16
ZOREN | 007 | 007 | 0,03 0.16 0.16 0,18 0,07 | o012 0,20 0,14 0.1 0,11 0,05 0,17
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Table 7: Matrix with Normalization for 2021
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2021
K1 K K3 K4 K5 K6 K7 K8 K9 K10 | Kl K12 | K13 | Kl
AKENR | 015 015 | 0.5 0.19 | o018 0.14 | 020 | 067 | 037 | o000 | o008 0.11 0,05 0,00
AKSUE | 008 | o008 | o012 021 0.18 008 | 000 | 003 008 | 001 0,20 020 | 0,00 0,09
AYEN | o010 | o010 | 008 017 | 0.14 0.13 0.13 000 | 008 | 015 0.16 0.16 | 0.3 0.15
ENISA | 014 | 014 | o001 0.00 | 0.15 03¢ | o010 | 012 | 025 | 018 | 013 0.10 | 013 0.16
NATEN | 033 034 | o048 006 | 0,06 006 | 004 | 006 | 002 | 022 | 015 0.16 | 0,18 0.15
PAMEL | 006 | 006 | 010 0,05 0.06 0,03 020 | o000 | 001 | 015 0,11 017 | 0.16 0,15
YAYLA | 0,03 003 | o001 0,06 | 007 002 | o008 | 002 | o001 | 016 | 000 0,00 | 022 0,15
ZOREN | 0,11 011 | o005 018 | 017 0.15 007 | o011 019 | 0.13 0,08 0.11 0.13 0.15
Table 8: Matrix with Normalization for 2022
2022
K1 K2 K3 K4 K5 K6 K7 KS K9 | KI0 | K11 | KI2Z | KI3 | Kl4 | Kl
AKENR | 017 | 017 | 012 | o010 | 017 | 020 | oit | 074 | 027 | o000 | 008 | 010 | 000 | 000 | 017
AKSUE | 003 | 003 | 002 | 025 | 020 | 006 | 007 | 004 | 013 | 006 | 023 | o010 | 002 | 011 | 003
AYEN | 022 | 023 | 020 | 015 | 013 | 018 | 017 | 000 | 013 | 017 | 015 | 015 | 003 | 018 | 022
ENISA | 011 | 010 | 009 | 012 | 015 | 038 | 013 | 008 | 031 | 023 | o011 | 010 | 003 | 025 | 011
NATEN | 028 | 020 | 030 | 007 | 006 | 003 | 001 | 005 | 001 | 010 | 015 | 015 | o010 | 000 | o028
PAMEL | 002 | 002 | 003 | 001 | 008 | 001 | o010 | 000 | 001 | 018 | 019 | 019 | 033 | 014 | 002
YAYLA | 008 | 007 | 012 | 003 | 005 | 001 | 027 | 001 | 000 | 020 | 000 | 000 | 048 | 015 | o008
ZOREN | 009 | 009 | 004 | 010 | 017 | 012 | 005 | 008 | 014 | 005 | 009 | 011 | 001 | 008 | 009

Step 3: Finding Entropy Values for Criteria

Entropy values will be calculated after the normalized decision matrix process. The k value, which is a

logarithmic function, was calculated to obtain the entropy values. The value of k in the range 0 <ej <1 isa
constant. To find the k value, the formula k = (In(m))-1 was applied. Since there are 8 decision points during

the ratio analysis, k = (In(8))-1 = 0.48. Equation (3) is used for this.
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Table 9 : Values Obtained by the Entropy Method of 2020
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2020
K1 K2 K3 K4 KS K6 K7 K8 KO | K10 | K1 | K12 | K13 | K4

AKENR | -021 | -021 | -021 | -033 | -031 | -027 | -034 | -025 | 037 | 000 | -021 | -024 | -003 | 000
AKSUE | -010 | -000 | -004 | 020 | -028 | -021 | -010 | -008 | -015 | -014 | -032 | -032 | 000 | -027
AYEN | -014 | 015 | -010 | 020 | -027 | 020 | -026 | 000 | -014 | -025 | -027 | -028 | -011 | -029
ENISA | 025 | 025 | -008 | 022 | -027 | 037 | -018 | -026 | -033 | -031 | -026 | -023 | -015 | -0.11
NATEN | -037 | -037 | -036 | -019 | -021 | -017 | -023 | -003 | -008 | -033 | -030 | -0290 | -021 | -031
PAMEL | -035 | -035 | -037 | 021 | -010 | -015 | -036 | 000 | -006 | -032 | -031 | -031 | -021 | -030
YAYLA | -020 | -019 | -016 | -020 | -020 | -012 | -011 | -0.10 | -005 | -024 | 000 | 000 | -007 | -029
ZOREN | -018 | -010 | -010 | -020 | -030 | -031 | -018 | -026 | -036 | -028 | -024 | -024 | -014 | -030

Table 10 : Values Obtained by the Entropy Method of 2021
2021

K1 K2 K3 K4 K5 K6 K7 K8 KO | K0 | K1 | KI2 | K13 | Kld

AKENR | -020 | -029 | -020 | -032 | -031 | -028 | -032 | -027 | -037 | 000 | -020 | -024 | -015 | 0.00
AKSUE | -020 | -020 | -026 | -032 | -031 | -020 | -022 | -011 | -021 | -004 | -036 | 032 | 000 | -022
AYEN | -023 | 023 | -019 | -030 | -028 | 026 | -027 | 000 | -020 | -028 | 020 | -020 | -027 | -029
ENTSA | -028 | -028 | -005 | -022 | -028 | -037 | -023 | -026 | -035 | -031 | -026 | 023 | -027 | -020
NATEN | -037 | -037 | -035 | -016 | -016 | -017 | -012 | -016 | -007 | -033 | -028 | 020 | -031 | -028
PAMEL | -017 | -017 | -023 | -014 | -016 | -009 | -036 | 000 | -003 | -028 | -025 | -030 | -030 | -028
YAYLA | -011 | -000 | -004 | -017 | -019 | -008 | -020 | -007 | -003 | -020 | 000 | 000 | -033 | -020
ZOREN | -024 | -024 | -016 | -031 | -030 | -028 | -019 | -024 | -031 | -027 | -020 | -024 | -026 | -028
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Table 11 : Values Obtained by the Entropy Method of 2022

AYBU Business Journal, 3(2), 1-27

2022

K1 K2 K3 K4 K3 Ké K7 K$ K0 | KIo | KII | K12 | KI3 | Kl4 | K1
ARKENR | 017 | 017 | 012 | 019 | 017 | 020 | o011 | 074 | 027 | 000 | 008 | 010 | 000 | 000 | 017
AKSUE | 003 | 003 | 002 | 025 | 020 [ 006 | 007 | 004 | 013 | 006 | 023 | 019 | 002 | 011 | 003
AYEN 022 | 023 | 020 | 015 | 013 | 018 | 017 | 000 | 013 | 017 | 015 | 015 | 003 | 018 | 022
ENISA | 011 | 010 | 009 | 012 | 015 | 038 | 013 | 008 | 031 | 023 | 011 | 010 | 003 | 025 | 011
NATEN | 028 | 020 | 030 | 007 | 006 | 003 | 001 | 005 | 001 | 010 | 015 | 015 | 010 | 0.09 | 028
PAMEL | 002 | 002 | 003 | 001 | 008 [ 001 | 010 | 000 | 001 | 018 | 010 | 010 | 033 | 014 | 0,02
YAYLA | 008 | 007 | 012 | 003 | 005 | 001 | 027 | 001 | 000 | 020 | 000 | 000 | 048 | 015 | 0,08
ZOREN | 000 | 009 | 004 | 0190 | 017 | 012 | 005 | 008 | 014 | 005 | 000 | 011 | 001 | 008 | 009

Equation (4) was used to find entropy values for the criteria. The entropy values obtained are shown in the

figure below:

Table 12: Ej Values Between 2020-2022
K1 K2 K3 K4 K5 K6 K7 KS K9 | KI0 | KII | KI2 | K13 | Kl4
2020- _
L | 086 | -0.86 | -0.68 | -0.97 | 0.97 | -0.86 | -0.89 | -047 | -0.74 | -0.90 | 092 | 092 | -044 | -0.90
1
2021- . . ﬂ
N 190 | 18 | 175 | 193 | 196 | 184 | 192 | 153 | 176 | 187 | 18 | 192 | 191 | 193
1
2022- . ~ . _ N
o | 088 | -0.87 | -0.84 | -0.89 | 095 | 079 | -0.90 | -045 | -0.78 | -0.88 | -0.90 | -092 | -0.57 | -0.90
1

5. Finding Degrees of Differentiation

The degrees of differentiation were found using Equation (5). The obtained degrees of differentiation

are shown in the figure below

Table 13: Dy Values Between 2020-2022

Kl K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14
2020- - - -
d 1.86 1.86 1.68 1.97 1.97 1.86 1.89 1.47 1.74 1.90 1.92 1.92 1.44 1.90
i
2021- - - -
d 1.90 1.89 175 1.93 1.96 1,84 1.92 1,33 1.76 1.87 1.89 1.92 1.91 1.93
i
2022- - - - <7
d 1.88 1.87 1.84 1.89 1.95 1,79 1.90 1.45 1.78 1.88 1.90 1.92 1.57 1.90
i
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6. Calculation of Entropy Criterion Weights

The importance weights of the criteria were found using Equation (6). The resulting importance
weights are shown in the figure below:

Table 14: Importance Weights of Criteria for 2020-2022

K1 K2 K3 K4 K5 Ko K7 K8 K9 K10 Kl K12 K13 K14
2020-
wi 0.07 0.07 0,07 0.08 0.08 0.07 0,07 0.06 0.07 0.07 0.08 0.08 0.06 0.07
2021-
wi 0.07 0,07 0,07 0.07 0.08 0,07 0,07 0.06 0.07 0,07 0.07 0,07 0.07 0.07
2022-
wi 0.07 0.07 0.07 0.07 0.08 0.07 0.07 0.06 0.07 0.07 0.07 0,08 0.06 0.07

According to the results of the application carry out with the Entropy method, the most important
financial performance criterion in 2020 is determined as the Financial Debt Ratio, Leverage Ratio, Gross Profit
Margin, EBITBA Margin (0.08); Current Ratio , Cash Ratio , Acid-Test Ratio, Asset Turnover Ratio , Equity
Turnover Receivables Turnover Ratio , Return On Assets, Return On Equity (0.07); Inventory Turnover Ratio
, Net Profit Margin (0.6).

In 2021, the most important financial performance criterion is determined as the Leverage Ratio
(0,08); Current Ratio , Cash Ratio , Acid-Test Ratio, Financial Debt Ratio, Asset Turnover Ratio ,Inventory
Turnover , Receivables Turnover Ratio, Equity Turnover, Return On Assets, Gross Profit Margin , EBITBA
Margin, Net Profit Margin , Return On Equity (0,07); Inventory Turnover Ratio (0,06).

In 2022, the most important financial performance criterion is determined as the Leverage Ratio,
EBITBA Margin (0,08); Current Ratio , Cash Ratio , Acid-Test Ratio, Financial Debt Ratio , Asset Turnover
Ratio , Receivables Turnover Ratio, Equity Turnover, Return On Assets , Gross Profit Margin, Return On
Equity (0,07); Inventory Turnover Ratio, Net Profit Margin (0,06).

After weighting the importance levels of the financial performance ratios with the Entropy method,
TOPSIS application is carried out in order to perform the performance analysis. Before the implementation
phase, the characteristics of the criteria were determined. In this direction, Current Ratio, Acid-Test Ratio,
Cash Ratio, Asset Turnover Ratio, Receivables Turnover Ratio, Inventory Turnover Ratio Equity
Turnover, Return On Assets, Gross Profit Margin, EBITDA Margin, Net Profit Margin, Return On Equity are
benefit criteria; Financial Debt Ratio, Leverage Ratio is considered as a cost criterion.

3.2. Topsis Method

1. Creation of the Standard Decision Matrix

The ratio analysis data calculated in the study is applied using the TOPSIS method. At this stage, the
normalization process of the decision matrix determined at the beginning of the analysis section is performed.
The creation of the standard decision matrix was carried out using Equations (8) and (9). The standard decision
matrices obtained as a result of applying the formula are shown in the figure below:
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Table 15: Creation of the Standard Decision Matrix for 2020
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2020
Kl K2 K3 K4 K5 K6 K7 KS K9 Klo | K1 | K12 | K13 | Ku4
AKENR | 018 | 018 | 015 | 054 | 051 020 | 053 | 097 | 060 | -070 | 008 | 014 | 006 | -0.77
AKSUE | 006 | 006 | 001 041 | 040 | 018 | 016 | 003 | o010 | 049 | 055 | 0353 | 006 | 013
AYEN | o010 | o1 005 | 042 | 037 | 017 | 020 | o000 | 009 | 013 | 028 | 032 | 002 | 004
ENJSA | 025 | 025 | 004 | 024 | 035 | 082 | 015 | 017 | o041 020 | 022 | 012 | 001 | 062
NATEN | 074 | o072 | 075 | o019 | 022 | 013 | 023 | o001 004 | 036 | 044 | 037 | 099 | 006
PAMEL | 054 | 057 | 06 | 023 | 020 | o011 | o071 | 000 | 003 | 026 | 050 | 053 | 005 | 003
YAYLA | 017 | 017 | 010 | 020 | 020 | 008 | 007 | 004 | 002 | -015 | -032 | 037 | -0.04 | -0.02
ZOREN | 015 | 015 | 005 | 042 | 044 | 039 | 015 | 017 | o058 | 002 | 015 | 016 | 000 | om
Table 16: Creation of the Standard Decision Matrix for 2020
2021
Kl K2 K3 K4 K3 K6 K7 K8 K9 KI0 | KII | K12 | K13 | Kl4
AKENR | 035 | 035 | 020 | 048 | 048 | 030 | o048 | o097 | 074 | 064 | 016 | 010 | 041 | 093
AKSUE | 018 | 017 | 023 | 052 | o046 | 017 | 022 | 005 | 017 | 060 | 073 | 058 | 069 | 036
AYEN | 023 | 023 | 014 | 043 | 037 | 027 | 032 | o000 | 016 | 006 | 038 | 040 | 004 | 002
ENISA | 033 | 032 | 002 | 023 | 038 | 083 | 024 | 018 | 051 | 020 | o020 | 017 | 005 | 007
NATEN | 077 | 078 | o080 | 014 | 015 | 013 | 009 | 008 | 003 | 041 | 034 | 039 | 027 | 002
PAMEL | 014 | 014 | 019 | 012 | 015 | 005 | 070 | 000 | 001 | 006 | 026 | 043 | 021 | 001
YAYLA | 007 | 006 | 001 | 015 | 018 | 005 | 019 | 003 | 001 | 012 | -005 | 026 | o049 | 002
ZOREN | 025 | 025 | o10 | 046 | 045 | 031 | 018 | 016 | 037 | 001 | 017 | 018 | 000 | -0,01
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Table 17: Creation of the Standard Decision Matrix for 2020

2022

Kl K2 K3 K4 K5 Ké K7 K3 K9 K10 Kll K12 K13 K14

AKENR 0.39 0.40 0,27 0.45 0.44 0.40 0.27 0,99 0,56 -0,17 0,09 0.09 -0,02 -0.33

> £} ¥

AKSUE 0,07 0,07 0,03 0,60 0,53 0,13 0,17 0,05 0.28 0.04 0.65 0.55 0.01 0.14

AYEN 0,52 0,53 0,63 0.35 0,33 0,37 0,40 0,00 0.27 0.39 0.36 0.31 0,04 0.44

ENISA 0.25 0,23 0.19 0,28 0,38 0.79 0,31 0.10 0.66 0.60 0.18 0,08 0,03 0.73

NATEN 0,65 0,66 0,65 0,16 0,16 0,06 0,03 0,06 0.02 0.15 0.34 0.33 0.15 0,04

PAMEL 0,04 0,04 0,06 0,03 0,20 0,03 0,46 0,00 0,01 0.42 0.48 0,51 0,56 0,26

0 5

YAYLA | 010 0,17 0.26 0,07 0.12 0,03 0.64 0,01 0,01 050 | 021 | -045 | 081 0,28

ZOREN 0.21 0,21 0,09 0.45 0.44 0,24 0,13 0,11 0.31 0.00 0.12 0,12 0,00 0,01

Step 2. Creating the Weighted Standard Decision Matrix

At this stage, each value in the standard decision matrix is multiplied by the criterion weights obtained
by the Entropy Method, according to the column in which they were located, and the weighted standard
decision matrix is obtained. The calculation is carried out using Equation (10). The weighted standard decision
matrices are shown in the figure below:

Table 18: Weighted Matrix in 2020 Topsis Method

2020

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K1 K12 K13 K14

AKENR 0.01 0.01 0,01 0,04 0,04 0,02 0,04 0,05 0,04 -0.05 0.01 0,01 0,00 -0.05

AKSUE 0.00 0,00 0,00 0,03 0,03 0,01 0,01 0,00 0,01 -0.03 0.04 0,04 0,00 -0.01

AYEN 0.01 0.01 0,00 0,03 0,03 0,01 0,02 0,00 0,01 -0,01 0,02 0,02 0,00 0,00

ENJSA 0,02 0,02 0,00 0,02 0,03 0,06 0,01 0,01 0,03 0,01 0,02 0,01 0,00 -0.04

NATEN | 0.05 0,03 0.05 0,01 0,02 0,01 0,02 0,00 0,00 0,03 0.03 0,03 0,05 0,00

PAMEL 0.04 0.04 0,04 0,02 0,01 0,01 0,05 0,00 0,00 0,02 0.04 0,04 0,00 0,00

YAYLA 0.01 0,01 0,01 0,01 0.01 0,01 0,01 0,00 0,00 -0.01 -0,02 -0,03 0,00 0,00

ZOREN | 001 0,01 0.00 0,03 0,03 0,03 0,01 0,01 0,04 0,00 0,01 0,01 0,00 0,00
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Table 19: Weighted Matrix in 2021 Topsis Method

2021

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14

AKENR 0,02 0,02 0,02 0,03 0,03 0,02 0,03 0,05 0,05 -0.04 0,01 0,01 -0.03 -0.06

AKSUE 0,01 0,01 0,01 0,04 0,03 0,01 0,02 0,00 0,01 -0.04 0,05 0,04 -0.05 -0.02

AYEN 0,02 0,02 0,01 0,03 0,03 0,02 0,02 0,00 0,01 0,00 0,03 0,03 0,00 0,00

ENISA 0,02 0,02 0,00 0,02 0,03 0,03 0,02 0,01 0,03 0,01 0,02 0,01 0,00 0,01

NATEN 0,03 0,03 0.06 0.01 0,01 0,01 0,01 0,00 0,00 0,03 0,02 0,03 0,02 0,00

PAMEL 0.01 0.01 0.01 0.01 0,01 0,00 0,05 0,00 0,00 0.00 0,02 0,03 0.01 0,00

YAYLA 0,00 0,00 0,00 001 0,01 0,00 0,01 0,00 0,00 0.01 0,00 -0.02 0,03 0,00

ZOREN 0,02 0,02 0.01 0,03 0,03 0,02 0,01 0,01 0,02 0,00 0,01 0.01 0,00 0,00

Table 20: Weighted Matrix in 2022 Topsis Method

2022

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 Kll K12 K13 K14

AKENR 0,03 0,03 0,02 0,03 0.03 0,03 0,02 0,05 0,04 -0.01 0,01 0,01 0,00 -0,02

AKSUE 0,00 0,00 0,00 0,04 0.04 0,01 0,01 0,00 0,02 0,00 0,05 0,04 0,00 0.01

AYEN 0,04 0,04 0,04 0,02 0,02 0,02 0,03 0,00 0,02 0,03 0,02 0,02 0,00 0.03

ENJSA 0,02 0,02 0,01 0,02 0,03 0,05 0,02 0,01 0,04 0,04 0,01 0,01 0,00 0.05

NATEN 0,04 0,05 0,04 0,01 0,01 0,00 0,00 0,00 0,00 0,01 0,02 0,02 0,01 0,00

3

PAMEL 0,00 0,00 0,00 0,00 0,01 0,00 0,03 0,00 0,00 0,03 0,03 0,04 0,03 0,02

3

YAYLA 0.01 0,01 0,02 0,00 0.01 0,00 0,04 0,00 0,00 0,03 -0.01 -0.03 0,05 0.02

ZOREN 0,01 0,01 0,01 0,03 003 0,02 001 0,01 0,02 0,00 0,01 0,01 0,00 0.00

Step 3. Determination of Positive Ideal and Negative Ideal Solution Values

After the weighted standard decision matrix step, the positive and negative solutions required for TOPSIS
should be obtained. At this stage in the study, the rates are divided into two categories: benefit and cost. If a
high rate is positive for the company, it is called a benefit, or vice versa, if a high rate is negative, it is called a
cost. 12 of the 14 ratios in the study were determined as benefits and 2 as costs. Positive and negative ideal
solution values were found using Equations (11) and (12), respectively. The positive (v+) and negative (v—)
ideal solutions obtained in this direction are shown in the figure below:
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Table 21: Positive and Negative Ideal Solution Values

AYBU Business Journal, 3(2), 1-27

K1 K2 K3 K4 K3 K6 K7 KS K9 K10 K11 K12 K13 K14

2020- ) ) ) B B .

o 0,03 0,03 0.05 0.01 0.01 0,06 0.05 0.05 0.04 0,03 0,04 0.04 0.03 0,00
2020- i .

o 0,00 0,00 0,00 0.04 0.04 0,01 0,01 0.00 0.00 005 | 0,02 | 0,03 | 000 0,05
2021- ) ) _ B B B B}

o 0,03 0,05 0,06 0,01 0,01 0,05 0,05 0,05 0,05 0,03 0,05 0,04 0.03 0,01
2021- )

. 0,00 0,00 0.00 0.04 0.03 0,00 0.01 0.00 0.00 004 | 0,00 002 | 005 | -006
2022- 3 B B . . N

o 0.04 0,05 0.04 0.00 0.01 0,03 0.04 0.05 0.04 0.04 0.05 0.04 0.05 0.05
2022-

- 0,00 0,00 0.00 0.04 0.04 0,00 0.00 0.00 0.00 001 | 001 | -0.03 | 0.00 -0.02

Step 4. Calculating Distance to Positive and Negative Ideal Points

After calculating the Si" and S;™ values, the distance values of the TOPSIS method to the ideal points
are calculated. While finding these values, the formula related to all the calculated financial ratios of the
business in the study and the S;" and S~ values found is applied. This formula is specified in Equations (13)
and (14). Table 22 shows the Maximum Ideal Distance to Point values.

Table 22: Distance to the Maximum Ideal Point in the Topsis Method for the Years 2017-2021

2020 2021 2022

Si Si S Si Si i
AKENR 0.15 0.12 0.15 0.12 0.14 0.12
AKSUE 0.15 0.11 0.16 0.11 0.14 0.13
AYEN 0,14 0,11 0,12 0,12 0,00 0,13
ENJSA 0.12 0.17 0.11 0.15 0.11 0.12
NATEN 0.02 0.16 0.10 0.11 0.12 0.13
PAMEL 0.10 0.07 0.13 0.02 0.12 0.10
YAYLA 0.17 0.11 0.16 0.10 0.15 .07
ZOREN 0,13 0,00 0,13 0,00 0,14 0.06

Step 5. Calculating Relative Closeness to the Ideal Solution

After the distance values to the maximum ideal point are found, the last stage of TOPSIS is started. In

the last stage, the Ci* score value was calculated. The resulting value is between 0 and 1. If the Ci* score value
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is close to 1, it is shown that it is at the positive ideal point, and if it is close to 0, it is close to the negative
ideal point. The success of the enterprises is shown by ordering the C; * score values obtained from the largest
to the smallest. The firm with the highest C* score becomes the best firm. This formula is specified in Equations
(15). Table 23 shows the results of the C;* score value and the ranking of the enterprises.

Table 23: C;i* and Success Ranking in the Topsis Method for the Years 2020-2022

2020 2021 2022

Sit Si S Si Sit Si

AKENR 0,15 0,12 0,15 0,12 0.14 0,12
AKSUE 0,15 0,11 0,16 0,11 0.14 0,13
AYEN 0,14 0,11 0,12 0,12 0.09 0,13

ENJSA 0,12 0,17 0,11 0.15 0,11 0,12
NATEN 0,09 0,16 0,10 0,11 0.12 0,13
PAMEL 0,10 0,07 0,13 0,09 0.12 0,10
YAYLA 0,17 0,11 0,16 0,10 0.15 0,07
ZOREN 0,13 0,09 0,13 0,09 0.14 0,06

According to the ranking results obtained by the TOPSIS method, the top three most successful
enterprises for 2020 are NATEN (Ci* =0.64), ENJSA (Ci*=0.58) and AYEN (Ci* =0.46); For 2021, ENJSA (C*
=0.57), NATEN (Ci* =0.53) and AYEN (Ci* =0.51); For 2022, it has been determined as AYEN (Ci* =0.58),
ENJSA, NATEN (Ci* =0.52) and AKSUE, AKENR (Ci* =0.48). According to the application results, the most
unsuccessful enterprises are YAYLA (C;i* =0.39); For 2021, it was determined as YAYLA (Ci* =0.38) and for
2022 it was determined as ZOREN (Cy* =0.31).

Conclusion

Energy has been one of the most current issues in the world from the past to the present, and it is
becoming more and more important. Many disasters that occur in the world, such as wars, global warming,
and deterioration of the natural structure, are directly or indirectly based on the wrong consumption of energy
resources. The gradual decrease in resources leads societies to new searches. For this reason, projects and
cooperation between countries are organized to increase the use of renewable energy. The energy trade
structures of the countries and their support for each other will be one of the issues that will be further
emphasized by determining future targets. While making future-oriented decisions, companies consider the
current situation and the past performances of the company and make analyses. As a result, they aim to
maximize the value of the company with the decisions they make. One of the most important supporters of the
current situation of the companies and the determination of their performance development in the past periods
is financial analysis. With the data obtained as a result of financial analysis, companies determine the steps to
be taken and company policies. As a result of the development of technology and industry, energy has an
important place in human life. Energy consumption allows us to get an idea of the development level of
countries. Especially in developing countries, energy consumption is increasing rapidly. The fact that energy
production facilities require high-cost investments causes energy-dependent countries such as Turkey to import
energy to meet their energy needs, incur high costs, and become one of the most important expense items.
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However, since the need for energy increases very rapidly in countries that are dependent on foreign energy,
the increase in the external debt of these countries is affected to a significant extent, and this situation has a
serious negative impact on the economic structure of the countries. However, in order to be able to reach a
strong position in the global competition that has emerged with the developments in the industry, it is necessary
to produce industrial products while keeping costs low.

The aim of the study was in this direction, from the idea that the financial performances of companies
could be measured with TOPSIS, and the application is carried out in this direction, and the relationship
between them and stock returns is examined. The reason for choosing the TOPSIS method is its applicability.
In the literature, studies have been carried out for different sectors using this method. In this context, the
financial performances of the companies listed in BIST and operating in the renewable energy sector for the
period of 2020-2022 were evaluated with the TOPSIS method, which is one of the multi-criteria decision-
making methods, since it is the first period in which the maximum number of companies can be reached. While
selecting the companies to be included in the application, companies that produce renewable energy equipment
or companies that use non-renewable energy sources in energy production are not included in the evaluation.
Most of the companies included in the application use non-renewable energy sources as well as renewable
energy sources in energy production, since the production is realized using only renewable energy sources in
2020-2022, and the number of companies listed in the BIST is very few. The results to be achieved will reflect
the total performance of the company.

Ratio analysis is used to measure their financial performance. First, the results of the ratio analysis
were evaluated within themselves. Afterwards, the ratio values reached were defined as criteria, and their
weights among performance indicators are determined by the Entropy method. In order to have information
about the performance of the enterprise with a single value and to be able to make an evaluation at once for all
companies in the sector with this single value reached, the TOPSIS method is applied. When the asset structure
of companies with renewable energy sources among their production activities is examined, it is seen that fixed
assets are predominantly fixed. From the point of view of the sector, electricity, etc., energy production
realizations, it can be interpreted that the investments made are long-term. In addition, the equipment used by
companies in the renewable energy sector seems logical considering their land investments.

In this context; in the comparison of liquidity ratios for 2020, NATEN has the highest liquidity ratio
and AKSUE has the lowest. The low liquidity ratio indicates that there may be difficulties in paying the debts.
In 2021, NATEN has again be the company with the highest liquidity ratio. The company with the lowest
liquidity was YAYLA . For 2022, while NATEN has the best ratio, AKSUE has the lowest liquidity ratio. The
rate of NATEN company is much higher than the sector average, and it has been interpreted that there may be
idle funds because the money cannot be used well. When the activity analysis rates are examined, it is expected
that the turnover rate of the companies that consume their stocks quickly is also high. In this situation, for
AKENR, ENJSA, and ZOREN, it can be said that the stock turnover rate is high. However, since some of these
companies use renewable energy sources and some of them use both renewable and non-renewable energy
sources, their stock ratios may have a misleading result. When an analysis is carried out according to the fields
of activity, it is seen that companies using hydroelectric, wind, and solar energy generally have rapid turnover
in terms of their stocks. In connection with the speed, the number of days left in stock also decreases as the
speed increases. According to the analysis of the financial structure ratios, it is concluded that AKENR
company is in a risky situation for the years 2020, 2021, and 2022 due to its high leverage ratio and negative
equity. In the event of the liquidation of the business, there is a risk of not being able to collect their receivables
for the lenders. The firm with the lowest level of financial leverage and below the industry average is PAMEL.
This indicates that the company is safe. When the profitability ratios are examined, it is evaluated that the
averages of the renewable energy sector are not at high levels. In the comparison between companies, it seems
that the ratio of NATEN between the years 2020-2022 is in a profitable position, mostly because it is above
the sector average. When the structure of the energy sector is examined, it is seen that enterprises use financial
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debt more than equity. Although this situation is positive in terms of resource costs, it is a negative indicator
in terms of the risk incurred. When examined in this context, it can be concluded that financial debt and
financial debt elements are important indicators in the analysis of enterprises as an effect of the sector structure.
Long-term investments—in other words, the return on investments made in fixed assets—may be longer than
expected, and therefore companies may have to bear additional costs. In addition to long-term investment
decisions, it is important to manage current assets efficiently. A sufficient level of net working capital should
be kept in case of a negative situation. In future studies, it is recommended to make an evaluation on a different
and broader scale of financial criteria. The decision-making model created in this study can be applied to
decision problems such as site selection, product selection, and different performance evaluations in future
studies.

In practice, all of the financial ratios calculated from the annual data for 2020 were defined as criteria,
and they are weighted using the Entropy method in order to determine their weights objectively. After this
stage, performance indicators are ranked by being reduced to a single score with TOPSIS, one of the multi-
criteria decision-making methods. These ratios, which are determined according to the weighting achieved in
the first application, can also be described as the main indicators of financial performance. According to
TOPSIS results, the top three most successful enterprises for 2020 are NATEN, ENJSA, and AYEN; for 2021,
ENIJSA, NATEN, and AYEN; and for 2022, it has been determined as AYEN, ENJSA, NATEN, AKSUE, and
AKENR. According to the application results, the most unsuccessful enterprises are YAYLA for 2020 and
ZOREN for 2022. Turkey is very rich in renewable energy sources, especially wind and solar. Investments in
these resources are increasing, but they are insufficient compared to the investments of other countries. Our
country is largely foreign-dependent in the energy sector, and the increasing level of indebtedness in foreign
currency also negatively affects the profitability of the company in the sector. This situation causes an increase
in input costs and inflationary pressure on a macroscale in production companies where energy is a source.
Renewable energy sources should be supported by investments, and an industry approach based on fossil fuel
consumption should be abandoned. In addition, making investments in this direction will reduce foreign
dependency and alleviate the current debt burden. In future studies, it is recommended to make an evaluation
on a different and broader scale of financial criteria. The decision-making model created in this study can be
applied to decision problems such as site selection, product selection, and different performance evaluations
in future studies.
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Abstract

Brand is an element that distinguishes a company's products and services Keyword

from its competitors. The importance of the brand in the finance sector is Financial Services,
quite great. For the consumer, the brand causes the company's products and Brand,
services to be perceived as higher quality and more reliable. In today's Digital Marketing
competitive environment, brands in the financial services sector have
marketing strategies that they must implement to differentiate themselves.
The aim of the article is to touch upon the important points that brands must
make in order to be preferred and to survive and differentiate in an ever-
changing competitive environment. The article covers topics such as
increasing brand value and brand image, creating high brand credibility,
engaging in CSR activities, existing in the digital world, creating brand
loyalty and brand awareness.

1.INTRODUCTION

Financial services are the economic services provided by the financial sector, that is, it refers to the
sector in which the system provides various services related to financial transactions such as money,
investment, capital, credit, and risk management. These services help individuals, businesses,
governments, and other organizations meet their financial needs and run financial activities smoothly.
The importance of the brand in the marketing of financial services is quite high. A brand is a special
identification mark, such as a name, symbol, logo, term or design, used to differentiate a product, service
or company from other products or services. The brand is also seen as a repository for all the value
produced by the company's brand campaigns. In recent years, the brand has become representative of
the customer experience that the entire company offers to its customers. Therefore, the brand can be a
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platform for the company's strategy because every company's activity is identified with the brand.
(Kotler, 2017)

Since we live in a digital age, customers can now easily follow the promises made by brands during
the positioning phase. In this age where everything can be easily tracked, brands cannot make promises
they cannot keep to avoid appearing inconsistent because people find reliable and consistent brands
more attractive. On the other hand, brands that personalize products and services to meet customers' real
needs are also attractive to customers. For example, the use of artificial intelligence-based personalized
smart tips offered by some banks in their mobile applications is one of the features that make these banks
that offer the application attractive. It is very important for brands to have a clear differentiation. As
brands gain humanoid features, their brand values also increase. Having humanoid features; in other
words, human-centered brands that are more genuine and honest, that accept their flaws and do not try
to appear perfect, treat their customers as friends and gain their loyalty. These features increase the brand
values and brand images of the brand.

Increasing brand value means increasing both company revenues and moral value in the eyes of the
consumer. Brand image reflects the beliefs consumers have about the brand (Keller,1993) Positive
beliefs of consumers have a positive effect on brand image. What the consumer thinks about the brand
is very important in determining the value of the brand. Even if brands earn high profits, they cannot
increase their brand value unless they can establish a good relationship with consumers. The corporate
social responsibility activities implemented by the company may affect the consumer's attitude towards
the brand. If the company carries out consistent CSR activities, it attracts the attention of consumers and
gains their trust. Trust is one of the most important factors in financial services, and brand concept is an
important element in building trust. A good brand history increases consumer interest and trust in the
financial services provider. Customer experience is also important when choosing financial services.
When using applications that provide financial services, consumers pay attention to user-friendliness
and the brand's ability to provide privacy and security. A good user experience ensures that the brand is
preferred and used continuously. This article contains a literature review exploring the importance of
branding in the marketing of financial services.

2. LITERATURE REVIEW
2.1 Brand ldentity

Brand identity is what comes to mind in the mind of the target audience. Brand identity reflects how
the brand should be perceived by its target consumers, which highlights the psychological connection
between the brand and consumers (Alvarado-Karste and Guzman, 2020). Brand identity is the highest
level of the consumer-brand relationship and is more strategic, unlike brand image, which focuses on
short-term results. Brand identity communicates the personality and uniqueness of the brand to
consumers, ensuring their recognition, support and appreciation (Barros et al., 2020). The psychological
bond formed between consumers and brands is called consumer-brand identity. It represents the
psychological state in which consumers perceive and feel a sense of belonging to a brand (So et al.,
2017). Social identity theory argues that consumers, influenced by creating and maintaining their social
image, are more inclined to choose goods or services that can verify their social identity.

The brand identity has not been created well enough if consumer perceptions vary widely. Brand
personality is supportive in the areas of conveying the features of the product offered to consumers,
providing enthusiasm, explaining the consumer-brand bond, guiding the development of the brand,
consumer behavior patterns, and providing insight. The set of human characteristics that can be
associated with a brand is defined as brand identity. The greater the similarity between the consumer's
self-concept and the brand personality, the more likely the consumer will have a positive attitude towards
the brand (Torres et al., 2017). Moreover, two basic mechanisms motivate consumer brand identity: The
first is the need for consistency, and the other is the need for self-esteem. In the first, consumers may
seek a brand with a distinct identity that matches their true self ( Yeh et al., 2016 ). High identity
similarity/congruence between consumers and the brand facilitates strong consumer affiliation and
creates brand identity (Lam et al., 2013).
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Brand-consumer similarity plays an important role in the brand identification approach that leads to
brand loyalty (Torres et al., 2017). In line with the second mechanism, the need for self-esteem,
consumers can help create their ideal identities by purchasing unique brands (Yeh et al., 2016).
Consumers are likely to find brand identities more attractive because the perception of their brand
identity matches their own perceptions, such matches allowing them to perceive themselves more fully
and authentically.

There are some important points to make to create a brand identity. The logo of the brand shows the
corporate aspect of the business and becomes permanent in the mind of the consumer as awareness
increases. When a consumer sees the logo of the brand whose products or services they like, they act
with a sense of trust. In short, brand identity can be considered as a whole with the logo. In addition to
representing the institution, the logo helps the business differentiate itself from its competitors by
creating awareness. To ensure your logo grabs the attention of your target audience and garners the
desired recognition, it is crucial to understand your target audience's preferences, establish a memorable
design, and craft an original logo incorporating your brand's distinct colors. It is important to associate
colors with the brand in the process of creating a brand identity. Every brand strives to stand out from
its competitors by creating awareness, so brands use colors that correspond to emotions. Businesses
aiming to create a brand personality use typography to choose the fonts they will use in their brand
visual works and brand logo. While brands create their own personalities with fonts, they can also
achieve effective visual integrity for the messages they send out.

Another essential step in crafting a brand identity is to create a website. While websites are used as
virtual environments that businesses use to express themselves, they also play the role of digital brand
identity for businesses. While websites shed light on many unknowns about the brand, they are one of
the special areas that should reflect the brand identity in terms of design, colors and language used.
Nowadays, consumers frequently refer to companies' websites to get to know brands, so it would be
correct to say that an unupdated website is among the factors that damage brand identity. It is important
to share a certain template and design style through various media during the process of consumers
getting used to the brand. A characteristic structure of the brand can be built by arranging photographs
and icons in a certain template, especially in posts made on social media. Consistency is important in
creating brand identity. By adopting a specific template layout, consistency can be achieved throughout
the brand's photography and icon designs. When a standard design for the brand is created, it is important
to use social media and, if necessary, traditional media effectively to create visual familiarity with this
design. Brand identity can be quickly adopted with the integrity provided by visual works.

2.2 Brand Image

Some academics (Park & Park, 2019) have asserted that the topic of brand image has been an
intriguing focal point in marketing literature. Besides, brand image has wielded considerable influence
in discerning between companies and serves as a potent instrument in marketing endeavors (Park &
Park, 2019). Similarly, the examination of brand image has been acknowledged as the core of research
in marketing and advertising. It not only functions as a foundation for strategic challenges in marketing
mix but also plays a crucial part in establishing enduring brand equity (Aaker, 1996; Keller, 1993).
Keller (1993) asserted that brand image is characterized by the impressions of the brand, as revealed
through the associations linked to the brand stored in the consumer's mind. Furthermore, a sharp brand
image has assisted customers in understanding the brand's expectations and in distinguishing the brand
from its competitors.

Hence, it has improved the likelihood that clients will buy the brand (Hsieh et al., 2004). A company
or its offerings that consistently maintain a positive reputation among the public would undoubtedly
secure a more advantageous position in the market, a sustainable competitive edge, and an augmentation
in both market share and performance. Preceding research has indicated that brand image served as a
predictor of customer satisfaction and exerted a positive influence on customer satisfaction (Anwar et
al., 2019)
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In the financial services sector, creating a strong brand image is very important because people share
their personal information, make investments, and benefit from credit opportunities with banks that
provide financial services. In addition to these services, daily transactions such as money transfers, cash
withdrawals, and bill payments are among the services used. Brand image plays a big role in consumers
choosing a bank. Brand image has been defined in different ways in the literature. According to Aaker
(1996) and Keller (1993), brand image is the information about the brand in the consumer's mind. In
other words, consumers create the image of a brand with the information they have in their minds, and
for this, consumers do not need to have experienced the product or service of a brand. Perceptions about
the brand can form directly or indirectly over time. Every person may have different thoughts about a
brand, so brand image may differ according to consumers. Dobni and Zinkhan (1990) defined brand
image as the personality that consumers give to the brand or the meanings they attribute to the brand.

According to Aaker (1997), brand personality means associating the brand with human
characteristics. Aaker (1997) emphasized that there is a relationship between the consumer's self and
brand image in this idea, which he defined as 'Brands as individuals'. In other words, consumers prefer
the brand they find close to them (Sirgy, 1982). For banks operating in the financial services sector,
brand image is very important to reduce perceived risk and gain a sustainable competitive advantage
(Bravo et al., 2010).

2.3 Brand Value

Brand value refers to the total value of a brand as perceived by customers. Brand value reflects how
meaningful and attractive the brand is to the customer. According to Aaker (2010), Brand value is brand
loyalty, brand awareness, perceived quality, and brand associations. In other definitions in the literature,
brand value is explained in two separate parts: financial brand value and consumer-based brand value.
Financial brand value consists of the material values of the company, such as machinery and buildings.
Consumer-based brand value is the reputation that the brand creates in the mind of the consumer. To
measure consumer-based brand value, characteristics such as brand loyalty, brand associations, brand
awareness, and perceived quality are examined. Brand loyalty is the behavioral pattern in which
customers are loyal to the brand and constantly benefit from the products or services of the same brand.
Loyal customers prefer the same brand regardless of the price factor. Financial service providers
implement different marketing strategies such as various reward programs and incentives to foster
customer loyalty. One of the reasons why customers are loyal to a brand is the functional benefits they
get from the brand. Thanks to the functional benefits, customers' work is carried out in an orderly and
easy manner. A customer with brand loyalty also has a positive attitude towards the brand. Loyal
customers use the brand they are loyal to for a long period of time rather than other service and product
providers in the same category.

One of the reasons why consumers develop service loyalty is the difficulties they experience in
evaluating services before purchasing (Ang and Buttle,2006). Customers who are loyal to the brand's
services are more likely to advocate for the brand, pay more, and buy more. Four components of brand
loyalty are mentioned in the literature; Cognitive loyalty, Affective loyalty, Conative loyalty, Action
loyalty.

According to Oliver (1997), cognitive loyalty is related to beliefs about brand superiority in terms
of the perceived quality of the brand. Cognitive loyalty is defined as the consumer having positive
thoughts and beliefs about the brand's services and products. Therefore, cognitive loyalty may increase
the consumer's likelihood of choosing the brand's products and services, and may cause the brand to
gain a competitive advantage. However, it is not enough alone.

Affective loyalty is the consumer thinking of the brand as a friend or establishing an emotional
relationship with the brand. Consumers have difficulty changing the brand to which they have an
affective loyalty. Therefore, affective loyalty to the brand is a very good gain in the long run.

Conative loyalty is a type of loyalty in which the consumer has the intention to constantly choose
the products and services of the same brand. This type of loyalty is important for brand management
because the consumer’s active intention to choose the same brand affects the success of the brand. Action
loyalty is a type of loyalty in which the customer purchases the services or products of a particular brand
by taking action. In other words, action loyalty is a concrete indicator of the customer's loyalty. By

31


https://d.docs.live.net/e5d0d2aae0853f85/Masaüstü/ABJ%20ARALIK%202023/Aaker,%20D.%20A.%20(1996).%20Measuring%20Brand%20Equity%20Across%20Products%20and%20Markets.%20California%20Management%20Review,%2038(3),%20102–120.%20https:/doi.org/10.2307/41165845
https://d.docs.live.net/e5d0d2aae0853f85/Masaüstü/ABJ%20ARALIK%202023/Aaker,%20D.%20A.%20(1996).%20Measuring%20Brand%20Equity%20Across%20Products%20and%20Markets.%20California%20Management%20Review,%2038(3),%20102–120.%20https:/doi.org/10.2307/41165845
https://d.docs.live.net/e5d0d2aae0853f85/Masaüstü/ABJ%20ARALIK%202023/Keller,%20K.%20L.%20(1993).%20Conceptualizing,%20Measuring%20and%20Managing%20Customer-Based%20Brand%20Equity,%20Journal%20of%20Marketing,%2057(1),%201-22.
https://d.docs.live.net/e5d0d2aae0853f85/Masaüstü/ABJ%20ARALIK%202023/Aaker,%20J.%20L.%20(1997).%20Dimensions%20of%20brand%20personality.%20Journal%20of%20marketing%20research,%2034(3),%20347-356.
https://d.docs.live.net/e5d0d2aae0853f85/Masaüstü/ABJ%20ARALIK%202023/Aaker,%20J.%20L.%20(1997).%20Dimensions%20of%20brand%20personality.%20Journal%20of%20marketing%20research,%2034(3),%20347-356.
https://d.docs.live.net/e5d0d2aae0853f85/Masaüstü/ABJ%20ARALIK%202023/Aaker,%20D.%20(2010).%20Marketing%20challenges%20in%20the%20next%20decade.%20Journal%20of%20Brand%20Management,%2017,%20315-316.

UNVAN & YARDIMCI AYBU Business Journal, 3(2), 28-41

successfully managing these four loyalty components, brands can acquire and retain customers. Thus,
they gain a competitive advantage.

Even if a brand has the best products and services in the world, if consumers are not aware of this
brand, it will be difficult for the brand to achieve success. Brand awareness is being aware of and
remembering the existence of a brand.Having a good brand awareness of consumers increases the
likelihood of choosing the brand. By creating good brand awareness, the brand can attract new customers
and gain a competitive advantage. Research shows that brands that are remembered by the consumer
are more likely to be chosen during the selection process.

David Aaker’s Awareness Pyramid shows the awareness level of consumers about a brand.

Top of the Mind

Brand recall

Brand Recognition

Unaware of Brand

Source: Aaker, David, Building Strong Brands. The Free Press, New York, 1996, s. 330.
Figure 1
Pyramid of Awareness

At the Unaware of Brand level, consumers are not aware of the existence of the brand. Therefore,
the consumer has no information about the brand's products and services. In this case, the brand needs
to develop marketing strategies to raise awareness. The concept of brand recognition in Aaker's
awareness pyramid shows the level of verbal or visual recognition of the brand by consumers. In other
words, this concept in the pyramid is related to whether the consumer recognizes the brand from its logo
or name. The concept of brand recall is related to how much the brand has a place in the consumer's
mind (Aaker,1996). For example, in financial services, the concept of brand recall is used to measure
which brand the consumer tends to prioritize. This concept is very important for creating brand loyalty.
The last concept in the pyramid, top of the mind, is the highest level of brand awareness and refers to
the degree to which consumers recognize or remember a brand as the first brand associated with a
product or service category (Aaker,1996).

Brands that provide financial services need to constantly improve their service quality in order to
increase their brand value. Brands that meet customers' expectations and needs are successful. For
example, brands that offer a user-friendly mobile application and website provide a good customer
experience. Moreover, taking customer feedback into consideration is important in making
improvements and providing quality service.

2.4 Brand Credibility

Brand credibility means the reliability of the information conveyed to consumers by the company.
Accordingly, consumers perceive that companies, which they believe to possess high credibility, have
both the capability and the willingness to fulfill their promises (Erdem and Swait,1998).

In order to brands' marketing communications, the message they want to give to consumers to have
ameaningful impact, brand credibility must first be established (Sternthall et al., 1978). Brand credibility
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allows brands to gain a competitive advantage by differentiating themselves from other companies.
Brands with high credibility are perceived as reliable and respected brands. Brand credibility can be
shaped by factors such as the brand's quality and performance, past reputation, superior features and
advantages over its competitors, and ethical behavior. Brands with high brand credibility gain the loyalty
of their customers and have the chance to gain new customers. It is an important strategy for brands that
want to be successful in the long term to increase their brand credibility. For consumers, brand credibility
gains great importance, especially in situations of uncertainty, and affects purchasing behavior
(Chaudhuri and Holbrook 2001). The notion of credibility encompasses two primary dimensions:
trustworthiness and expertise. In other words, for a brand to be perceived as credible, it must be seen as
both willing and capable of delivering on its promises. Trustworthiness implies that a brand is willing to
deliver what is promised, while expertise implies that it is capable of delivering (Erdem & Swait, 1998).
The higher the credibility of a brand's signal regarding its product positioning, the lower the perceived
risks for consumers, and consequently, the reduced information gathering and processing costs incurred
by consumers during decision-making (Srinivasan & Ratchford, 1991). Higher signal credibility may
also heighten consumer perceptions (or expectations) of quality, as consumers might deduce that more
credible brands possess higher quality compared to less credible ones (Wernerfelt, 1988). Finally,
credible brands may increase consumers’ quality perceptions (Aaker, 1991) since brand signals may
influence the psychophysical process by which objective quality levels are transferred into perceived
levels (Park & Srinivasan, 1994). In summary, brand credibility is anticipated to enhance expected utility
by (1) elevating perceived quality and/or increasing expected quality and (2) reducing perceived risk
and information costs (Erdem,1998). Erdem and Swait (1998). It is worth noting that Erdem and Swait
(1998) specifically investigated and validated the significance of credibility in brand equity.

Consumers look for features that create a perception of high credibility in financial service
providers, such as reliability and stability, good customer service, service diversity, advanced internet
and mobile banking, strong reputation, and low risk.

2.5 Corporate Social Responsibility Activities Implemented by Brands

The concept of corporate social responsibility has various definitions and has continued to evolve,
both in meaning and practice. Perhaps the most detailed among the current definitions is the one offered
by the International Organization for Standardization (ISO), wherein they define social responsibility as
"the responsibility of an organization for the impacts of its decisions and activities on society and the
environment, achieved through transparent and ethical behavior that contributes to sustainable
development.

Companies initiate CSR initiatives as a corrective response to challenges arising from their
operations or pre-existing conditions predating the establishment of the company. From an altruistic
perspective, organizations also implement CSR as a philanthropic endeavor to aid underprivileged
communities by providing amenities and other empowering infrastructures.

Participating in CSR activities is recognized as a strategy to enhance an organization's ethical
reputation. Berrone, Surroca, and Tribo (2007) contend that companies possessing a robust ethical
identity proceed to attain significant stakeholder satisfaction, thereby positively influencing the financial
performance of the firm.

In today's intensely competitive environment, the way companies address social problems and their
activities in this direction affect consumers' attitudes toward the brand. CSR activities can increase
consumers' preference for the brand's products or services and their long-term relationship with the
brand. For this reason, brands that provide financial services that want to make a difference pay attention
to their ethical stance and social issues. The impact of CSR activities on consumers' brand perception
from the 1980s to the present has been proven by many studies. That's why brands use CSR activities
as a marketing strategy. A consistent CSR activity implemented by brands is effective in creating a long-
term relationship between the brand and the consumer. In addition, it is seen that CSR activities are
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effective in factors that strengthen the consumer's bond with the brand, such as brand image, customer
loyalty, and brand value. However, in order to the brand to be perceived as carrying out a successful
CSR activity, the activity must be compatible with the brand. So, the CSR activities implemented by the
brand and the company's behavior must be consistent with each other.

Hoeffler and Keller (2023) state that in cases where the fit between the brand and CSR is perceived
to be high, consumers will reflect positive associations regarding the social event to the brand. CSR
activities implemented by banks, which are financial service providers, include projects such as social
entrepreneurship supports, local community projects, environmental responsibility, sustainable credit
and investment products, culture and arts.

The gains achieved by businesses with the influence of their understanding of corporate social
responsibility are not just gains expressed in numbers reflected in economic indicators.

Research has shown that businesses provide various benefits in many areas other than this. When
these benefits are examined, the following findings emerge: With the effect of gaining social prestige,
the corporate image gains value, and this is reflected in the brand value of the company. Companies that
attach importance to corporate social responsibility can borrow under better conditions and their stock
value increases. Corporate social responsibility makes it easier for companies to enter new markets and
ensure customer loyalty, and the company experiences increases in efficiency and quality, and risk
management becomes more effective. If insincere or deceptive practices of businesses in their corporate
social responsibility practices are noticed, they are punished very severely by the stakeholders. The
reputation a business loses in this way may be so great that it cannot be restored even if serious costs
are incurred.

In recent years, there has been an increasing emphasis on developing a healthy company or corporate
culture. In some ways, this point began with the emergence of websites and global superpowers like
Google. These companies have revolutionized the workplace and strengthened the concept of company
culture. Every business now works hard to develop a unique workplace culture that reflects their values
and identity. Pursuing CSR activities is one way to develop an individual company culture and identity.
The value of the brand is expressed by the good work it does.

2.6 Digital marketing strategy for financial services brands

Digital marketing (DM) encompasses the practice of marketing through electronic platforms,
utilizing various technological devices (American Marketing Association, 2021). Over the last two
decades, Digital marketing (DM) has revolutionized global marketing by employing electronic media
and tools such as social media, television, radio channels, SMS, email, search engines, websites, mobile
apps, electronic billboards, and social networks. The incorporation of innovative devices and techniques
in digital advertising and marketing has brought about increased convenience, extended reach, cost-
effectiveness, and the ability to overcome geographical and temporal boundaries. Digital marketing
employs diverse technologies, including artificial intelligence (Al) and the Internet of Things (1oT), to
achieve marketing objectives in both consumer-to-consumer and business-to-consumer environments
(Buhalis & Volchek, 2021; Chaffey & Ellis-Chadwick, 2019; Dwivedi et al., 2020; Petrescu, Krishen,
& Bui, 2020).

Digital marketing sites based on retail platforms and social media marketing communities (e.g.,
Twitter, Facebook, LinkedIn, Instagram etc.) both strenghthen and replace conventional marketing
methods (Dwivedi, Kapoor, & Chen, 2015; Kapoor et al., 2018).The decline of the newspaper industry,
evidenced by newspaper circulations reaching their lowest point since 1940 in 2018, has heightened
customer affinity for online advertising and marketing (Grieco, 2020). Following 2005, there was a
notable surge in the utilization of online social forums within digital media, accompanied by the
expansion of offerings, including platforms like YouTube (Lips, 2018). Social networks emerged as a
cost-effective solution to broaden the scope of digital marketing, giving rise to the social media
marketing (SMM) paradigm and its associated marketing analytics. Social media marketing(SMM) is
an integrative process aimed at promoting goods and services on social media platforms, with the
potential to target a much broader consumer base compared to traditional forms of marketing (Dwivedi
etal., 2015).
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In today's technology world, companies have now understood the importance of digital marketing.
Nowadays, most companies have social media accounts. Social media gives the opportunity to
communicate directly with customers. This direct communication is often more effective and less costly.
Considering the intensity of competition in the sector, the brand's digital presence, which is a necessity
of the new world, enables the company to differentiate itself from its competitors and gain an advantage.
Some services, such as banking and accounting, have effectively moved online industry-wide, often
through branded websites.

Social media is often positioned as a secondary online communication medium to branded websites
to support offline marketing activities such as marketing communications and customer service. Social
media platforms offer opportunities to establish long-lasting and solid personal communications with
potential and existing customers. Social media affects customers' perceptions of brand trust, risk, and
service quality. Consumers want brands' online service applications to ensure customer privacy. For
example, consumers attach great importance to privacy in mobile banking applications. It is important
to specifically evaluate service quality and security in online banking because the service quality and
privacy that customers perceive in web-based services differs from traditional service delivery (Kaura
etal., 2015).

The perceived risk is much less in 'low involvement' online services such as food ordering and
delivery, real estate agencies because personal data is shared less. Therefore, the perceived risk
associated with brand-customer interactions is low. In financial services, security and privacy issues are
very important. Gaining customer trust in the marketing of such services is critical for financial services
brands to maintain their success. Customers want to carry out their financial services confidentially and
securely. If this situation is achieved, customer loyalty occurs. Therefore, it is necessary to focus on risk
and trust to minimize the risk of the brand switching to and managing online services. Creating and
maintaining healthy customer relationships depends on reducing risk perception and increasing brand
trust. Social media is both accessible because it is easy to find and use by a wide audience, and scalable
because network effects play a very important role. Thanks to its scalability, a certain age range that
uses financial services can be directly reached. The quality of customer-brand relationships develops
through the meaningful interplay of brand behaviors and customer behaviors.

Social media offers a channel that enables brands that provide financial services for such
interactions. If customers feel they have established a trusting relationship with the financial services
brand, they will feel less vulnerable when using the brand's online applications. Social media offers
financial services brands unprecedented access to market segments and demographic groups previously
thought difficult to reach through traditional marketing approaches. Young adults are among these
groups, and today it has become almost impossible to attract young adults to the brand with traditional
marketing methods. Research shows that almost two-thirds of social media users learn about brands and
services through social media channels, and 17% feel more connected to brands they see on social media
than brands they do not (Nielsen, 2012). That's why social media can be a powerful tool for many
financial services brands.

Social networking offers the chance to learn customer wants and needs and react proactively and
provide the consumer with information about the service and product (Erskine, 2017). Monitoring
customer feedback on social networks is important for financial service providers. Because this way
financial service providers can make service improvements. There are two ways in which information
on social networks can be used effectively to influence consumers' preferences. The first is electronic
word-of-mouth communication (e-Wom). Social networks provide a platform for EWOM and influence
consumers' preferences (Ye et al., 2010) Latter; following the feedback given by customers allows the
brand to improve its services (Hamouda, 2018).

Technological developments have created various channels for the banking sector, making it easier
for consumers to access services (Jebarajakirthy and Shankar 2020). There has been an increase in the
use of conversational Al chatbots used through mobile banking to provide customers with cost-effective
and personalized solutions . Conversational Al chatbots (CAIC) aim to provide information to people,
solve their problems, and establish social relations with them.The mobile banking industry uses
Conversational Al chatbot via mobile devices. The experience that the Conversational Al chatbot offers
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to the customer must be meaningful, because users' adoption and trust in such innovations depends on
the experience they will have.

CONCLUSION

The importance of the brand in the marketing of financial services is quite high. Brand is an element
that enables the company's products and services to be distinguished by consumers. Consumers can
recognize the brand from the elements such as the logo, name and color used by the company.
Additionally, when choosing a product or service, consumers pay attention to whether it is branded or
not because branded products and services are considered to be of higher quality and reliability. No
consumer wants to waste their money and time, so they prefer reliable brands. It is not enough for a
company to have the best products and services in the world.

Because, if the consumer is not aware of the brand, they cannot access the brand's products and
services. Therefore, brands need to implement the most accurate marketing strategies. At the stage when
the consumer is aware of the brand and purchases its products and services, the brand must provide the
consumer with a very good brand experience. Because customers with good experiences show loyalty
to the brand and prefer the brand's products and services for a long time. There are many brands in the
market offering the same service and product. Therefore, brands need to implement various strategies
to differentiate themselves in this intense competitive environment. That is, in an intensely competitive
environment, companies must constantly follow the agenda and innovate. It is inevitable that brands do
not innovate will fall behind in the competition.

Following customer feedback and making product and service improvements as a result of this
feedback allows the company to gain a competitive advantage.

The CSR activities carried out by the brand are one of the factors that attract the consumer to the
brand. However, the CSR activities implemented by the brand and the behavior of the brand must be
consistent and compatible. If the consumer perceives the brand as inconsistent, the brand will lose the
consumer's trust. Since we live in a digital age where every information can be easily followed, the
brand should not make promises it cannot keep during the positioning phase. One of the features that
appeal to consumers is that brands personalize their products and services for customers. For example,
the use of artificial intelligence-based personalized smart tips offered by some banks in their mobile
applications makes the brand attractive to consumers. Companies with high brand value are attractive
to consumers. Increasing the brand value of the company means increasing both company revenues and
moral value in the eyes of the consumer. Brand image is consumers' beliefs about the brand.

Consumers' positive beliefs about the brand have a positive effect on brand image. It is very
important for the brand to establish good communication with consumers for the success of the brand.
For good communication, the brand should not make promises it cannot keep. If the consumer perceives
that the brand is reliable, a healthy communication is maintained and the company increases its
credibility. Company credibility means the reliability of the information conveyed by the company to
consumers. That is, consumers look for features such as high credibility, service diversity, high brand
value, high brand image, advanced internet and mobile banking, and a good customer experience in
brands that provide financial services.

This article contributes to the literature by underlining the importance of the brand in the marketing
of financial services and consumers' interactions with the brand. The article explains consumers' brand
perceptions and how the brand plays a distinctive and differentiating role among consumers. In the
article, we emphasize how brands should differentiate themselves in an intensely competitive
environment. We also emphasize that innovation and continuous improvement of products and services
through customer feedback provides competitive advantage, how customer experience affects brand
loyalty, how a good customer experience increases brand loyalty and shapes customers' long-term brand
preferences. By discussing the effects of CSR on consumers, we underlined that brands carrying out
these activities create trust in consumers. We stated that the brand's healthy communication with the
consumer, the consistency and reliability of the brand increase the likelihood of consumers choosing the
brand. The article contributes to academic studies in this field by presenting various perspectives to the
literature.
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Abstract Keyword

AT . . L GSCM,
Sustainability is fundamental to complete development since it minimizes the Iron and Steel

negative impacts of work that is beneficial to the society. Some sectors, such as the Industry,
Iron and Steel Industry (1S1) have served the development of humanity for centuries ~ GSCM performance
and have enabled humanity to create new tools and build solid structures. ISl is a _Outcomes,

main material provider for different industries such as household appliances, car
production, building, and medical devices. The importance of iron and steel for
humanity is obvious and the sector serves humanity for being an advanced
civilization. On the other hand, iron and steel production requires complex
production methods, high energy consumption, and toxic materials. The industry
that is so important for the development of civilization harms the planet and
threatens all living creatures when it doesn’t have environmental consciousness.
The iron and steel sector should make its production model more environmentally
friendly. In this context, this study aims to detect the application level of Green
Supply Chain Management (GSCM) practices in the Turkish Iron and Steel (ISI)
Industry and explore the effects of GSCM practices on 3 performance aspects
(environmental, operational, and economic) of Turkish ISI. Findings indicate that
every single GSCM practice has a different level of positive and significant impact
on environmental and operational performance. However, the findings suggest that
the effects of GSCM practices on economic performance have a positive
relationship, but the relationship is not significant. Only, green purchasing has a
significant impact on economic performance.

1. INTRODUCTION

The iron and steel industry (ISI) which makes a great contribution to GDP across the world is crucial,
especially for developing countries (Cheng et al., 2020). ISl is directly related to other sectors since it is one
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of the main material providers for automotive, construction, household appliances, railways, and defense
industry, etc. Although the industry contributes to the development of humanity, from an environmental
perspective it harms human beings due to high energy consumption requirements, use of toxic materials, and
poor waste management systems. Complex production methods which ignore negative environmental
impacts have caused inevitable environmental issues which have lasted for decades such as ozone layer
depletion, global warming, water, soil, and air pollution, regional acid rains, and diseases (Zhu et al., 2012).

According to World Steel Organization statistics, Global crude steel production is about
1,900 million tons (Mt) globally and nearly 20 Gigajoules (GJ) energy consumption is required to produce a
ton of steel. Globally, annual ISI energy consumption covers nearly 20% of the total industrial energy
consumption. The sector mainly uses fossil fuels to generate energy and releases harmful material into the
environment. International Energy Agency (IEA) has stated that ISI is responsible for nearly 6.7% of the
total Carbon Dioxide (CO2) emissions of the world. These statistics show that ISI is highly polluting and the
second largest energy-consuming sector in the world (Tsai et al., 2007; Olmez et al., 2016; Mousa et al.,

2016).

Iron and steel production which includes steps like sintering, coke production, pelletizing, etc. has
complicated production processes that may vary due to the type of used raw material and energy resources
(Sun et al., 2020; Fabian, 1958). The furnace that requires high energy consumption and generates high heat
to melt the iron ore is the basic tool for I1SI and preference of the type of the furnace changes the production
techniques. Blast furnaces (BF) and basic oxygen furnaces (BOF) are the most preferred melting techniques
across the globe, and they nearly cover %75 of global steel production. Electric Arc Furnace (EAF) is the
second most used technique after BF and BOF, it covers about 25% of steel production in the world. The use
of EAF is limited because EAF is a secondary production technique that requires waste iron and scraps to
melt. Since iron is a durable product, the recycling of iron and steel is limited. Lastly, open hearth
technology nearly covers less than %1 and it continues to decline due to its higher negative environmental
and economic effects (Huitu et al., 2013; Sun et al., 2020). These polluting production techniques direct 1SI
to follow GSCM practices which enable to control of negative side effects of product and production
processes on the environment at every stage of production starting from the beginning to the final phase in
which the product is disposed of or used by the final user (Al-Sheyadi et al., 2019). In this context, this study
aims to assess the application level of GSCM practices of Turkish ISI and detect if these practices influence
the operational performance (OP), environmental performance (EP), and economic performance (ECP) of
companies. This study aims to answer.

‘How does each GSCM activity affect the environmental, economic, and operational performance of ISI?’

The paper is organized as follows: In section 2, a literature review and hypotheses are presented.
Section 3 discusses the research survey, sample, data collection, and method. The results and data analyses
are explained in Section 4. The discussion and conclusion are presented in sections 5 and 6.

2. LITERATURE REVIEW
2.1. The shift from Supply Chain Management to GSCM

Increasing competition has driven companies to aggressively increase production capacity to take
advantage of economies of scale. In many cases, companies apply hazardous production methods to make a
profit (Zhu et al., 2012). The shift from 4P to 4C puts the consumer's wants and needs at the center of the
business. Increasing consumer awareness toward the natural environment forces companies to prefer
sustainable production methods, use renewable energy resources, and start recycling because many studies
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proved that consumers’ purchase decision is directly linked with the GSCM performance of companies. (Lee
et al., 2021; Chen et al., 2012; Chavez et al., 2016). Market expectations and feedback direct industries to
increase their green performance and company image by creating and adding value at every single stage of
the value chain. For a successful value chain, establishing communication channels between customers and
suppliers is crucial to satisfy the consumers’ needs properly (Chavez et al., 2016).

The recent development of related technology has made a great contribution to the development of
GSCM. Industry 4.0 revolution, sustainable energy resources, and changing business climate have
contributed to the development of environmentally friendly products and processes. (Wang & Gupta, 2011;
Khan et al., 2022).

2.2. GSCM and ISI (Iron and Steel Industry)

GSCM literature has been a popular and attractive research field for decades. In GSCM studies,
scholars assessed different aspects, used different methods, and developed different models to examine
GSCM practices. Various studies show that there are differences between sectors and countries. In this
section, some studies that analyze the GSCM performance of the iron and steel sector in different countries
and the GSCM performance analyses of other sectors in Turkey will be presented to identify the research
gap. Iron and steel production requires complex production processes that cause high environmental damage
such as carbon emission, and soil, and water pollution, so an environmentally friendly approach is needed.
GSCM practices are essential for environmentally friendly production since they cover every step of
production. Most of the studies which target ISI in different countries mainly focus on 3 main performance
aspects which are economic, environmental, and operational. GSCM literature suggests that GSCM practices
generally affect a firm’s environmental performance positively, but operational and environmental
performance can differ based on distinctive factors. A study conducted in China found that Carbon Dioxide
(CO2) reduction practices affect environmental performance positively, but they did not observe a certain
effect on economic performance (Zhang et al., 2012). Another study conducted in India by Goyal et al.
(2018) indicates that ESE (Environmental Sustainability Enablers) increased the environmental performance
of Indian ISI. The company, which is chosen as a case study, attempted to apply ESE and put in a huge effort
and they experienced a significant environmental performance increase.

Some other studies examine other performance dimensions rather than environmental performance.
Xu et al. (2016) propose a cost reduction strategy for GSCM of ISI by applying a method that aims to reduce
waste amount and cost. The optimization model which provides cost reduction strategies is offered as a
future guidance for the steel industry. Khorasani and Almasifard (2018) propose a model that aims to
minimize overall expenditure but additionally aims to reduce the negative impact on the natural environment.
The model focuses on uncertainties about consumers, suppliers, production, demand capacity, etc. The study
suggests that the model can support GSCM under uncertain conditions. Also, they reveal that bad
management of the supply chain (SC) increases the uncertainty of business practices, and it may cause a
negative impact on performance. Pang et al. (2011) mentions GSCM as the solution to sustainable
development and claims lowering input and pollution level and rising utilization is the required step for
sustainable development. They claim that GSCM provides economic benefits to ISI and in addition to
economic benefits for business, it provides social and environmental benefits to the society. Another study
conducted in Indonesia found energy consumption is the main factor that directly affects the success of
GSCM applications in ISI. Also, they stated that the proportion of reusable materials should be increased
since it is found as the most important performance metric (Yu et al., 2022).
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As it is presented in this part ISI and GSCM have been examined by different scholars across the
globe. Different studies that directly target ISI have attempted to find out different aspects of the relationship
between GSCM and ISI.

2.3. GSCM studies in Turkey

In Turkey’s GSCM literature, scholars target different sectors such as the cement industry
(Kazancoglu et al., 2018), the aluminum sector (Atrek & Ozdagoglu, 2014), the electric industry (Andic et
al., 2012) the automobile industry (Gozde et al., 2019), hotels (Akandere & Zerenler, 2017), the chemical
industry(Coskun & Bozyigit, 2019), the health care sector (ire et al., 2017) and SME’s (Kasap & Ufuk,
2019). Every different study brings a new contribution to the existing literature because there are some
differences across the different sectors.

For instance, Yildiz (2020) analyzes the effects of GSCM practices which are internal environmental
management, green purchasing, cooperation with customers, and eco-design on environmental and economic
performance through surveys from 191 manufacturing firms in Istanbul and Kocaeli. The results show that
green purchasing and cooperation with customers don’t significantly affect environmental and economic
performance. On the other hand, internal environmental management affects environmental performance
positively, but eco-design affects both environmental and economic performance positively. Cankaya and
Sezen (2018) examine the relationship between GSCM practices and the performance of organizations in
terms of economic, environmental, and social. They found that GSCM practices affect environmental
performance as it was mentioned in GSCM literature but the effect of GSCM on social and economic
performance was not as obvious as environmental performance, but some GSCM practices affect social and
economic performance in a small portion. Dinger et al. (2018) evaluate the financial and economic
performance outcomes of GSCM. They examined beverage and food corporations that are traded on the
Istanbul Stock Exchange (BIST). They found that decreasing pollution and increasing reverse logistic
applications reduce operational costs, but they cannot find a significant connection between GSCM and
profitability. Also, they found that bigger firms are better at conducting GSCM than smaller firms.

As it is presented in this chapter, GSCM attracts scholars to work in different sectors and every
different sector contributes to the literature. The effects of GSCM practices which are Internal Environmental
Management (IEM), Green Purchasing (GP), ECO Design (ECO), Cooperation with Consumer (CC), and
Investment Recovery (IR) on operational, economic, and environmental performance can be different across
industries. In this context, the GSCM literature in Turkey and other countries has been examined, and it is
found that there is no GSCM study that aims to examine the effects of GSCM practices on Turkish I1SI which
has high energy consumption, carbon footprint, and pollution. The sector has a high potential to effectively
apply GSCM. The supply chain starts from the raw material phase and the Iron and Steel Industry is the main
material provider for automobiles, household appliances, medical devices, etc. In Turkey’s literature, many
studies were conducted in the automobile, household, medical device industry, etc. but the Iron and Steel
sector was not examined. This study aims to fill that gap in the literature. As stated in the literature, different
studies in different sectors have common points but there are also certain differences. Different industries of
different countries should be examined to see the bigger picture. Therefore, it is important to find out the
relationship between GSCM practices and the performance outcomes of Turkish ISI.

3. METHOD

In GSCM literature, GSCM practices are collected under 5 different headings which are Internal
Environmental Management (IEM), Green Purchasing (GP), Cooperation with Consumers (CC), Eco Design
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(ECO), and Investment Recovery (IR). Performance outcomes are collected under 3 headings which are
Operational Performance (OP), Economic Performance (ECP), and Environmental Performance (EP). In this
study, ECO and CC are collected under the same factor. The new factor is named CC+ECO. (It is explained
in the following parts.) Figure 1. represents the research model of this study. This study aims to explain,
every single relationship between GSCM practices and 3 different performance outcomes rather than a
superficial explanation of GSCM and performance. In this context, 12 hypotheses were developed by
examining the existing literature. Some of the resources that were used to develop the hypotheses are
presented in Table 1.

Table 1. Resources used to develop hypotheses.

Related Literature
Hypothesis 1(a, b, c, d) (Zhang et al., 2012; Liu, 2015)

Hypothesis 2(a, b, c, d) (Xu et al., 2016; Liu, 2015)
Hypothesis 3(a, b, c, d) (Liu, 2015; Huang et al., 2020; Goval et al., 2018)

H1la: Internal Environmental Management (IEM) has a positive impact on the Environmental Performance of 1Sl

H1b: Green Purchasing (GP) has a positive impact on the Environmental Performance of 1Sl

H1c: Cooperation with Consumer +Eco design (CC+ECO) has a positive impact on the Environmental Performance of ISI
H1d: Investment Recovery (IR) has a positive impact on the Environmental Performance of ISI

H2a: Internal Environmental Management (IEM) has a positive impact on the Economic Performance of ISI

H2b: Green Purchasing (GP) has a positive impact on the Economic Performance of ISI

H2c: Cooperation with Consumer + Eco design (CC +ECO ) has a positive impact on the Economic Performance of ISI
H2d: Investment Recovery (IR) has a positive impact on the Economic Performance of ISI

H3a: Internal Environmental Management (IEM) has a positive impact on the Operational Performance of ISI

H3b: Green Purchasing (GP) has a positive impact on the Operational Performance of ISI

H3c: Cooperation with Consumer +Eco design(CC+ECO) has a positive impact on the Operational Performance of 1SI

H3d: Investment Recovery (IR) has a positive impact on the Operational Performance of ISI

Figure 1. Research Model
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3.1. Sample And Data Collection

According to the Turkish Steel Producers Association, there are nearly 41 crude steel producers in
Turkey. Additionally, hot rolling mill plants which are supplied billet iron, etc. by integrated iron and steel
companies are included in this study. In this context, nearly 120 hot rolling mill plants were included in this
study. In total, nearly 161 iron and steel companies were detected, and questionnaires were sent to these
companies. In return 72 usable questionnaires were collected through e-mail across Turkey. Questionnaires
were filled out by the high-level managers in the companies. The positions of managers (72) who filled out
the questionnaire were supply chain managers (29,2%), upper-level managers (23,6%), logistic managers
(18,1%), marketing managers (12,5%), finance managers (5.6%) and (11%) others. The questionnaire is
presented in the appendix.

. %18.1 Logistic

@ %23.6 Management
. %12.5 Marketing
. %29.2 Supply Chain
O %5.6 Finance

%11 Other

Figure 2. Working Areas of Managers

3.2. Determining Test Statistics and Organizing Data

To analyze the result that is gathered through an online survey over 2 months (April & June 2023),
SPSS 27.0.1 package program which is commonly used in social science studies employed. Correlation
analysis and regression analysis were determined to test the hypotheses. Before testing the hypotheses, some
reliability and validity analyses such as factor analysis, item-to-total correlation, and inter-item correlation
matrix were conducted.

3.3. Scale

In this study, a validated measurement scale which is created by Zhu et al. (2008) is used. The scale
consists of two parts. The first part which aims to find out the GSCM practice level has 21 measurement
items underlying 5 different factors which are IEM (Internal environmental management), GP (Green
Purchasing), CC(Cooperation with Consumers), ECO(Eco design), and IR(Investment recovery). The second
part which aims to find out the effects of GSCM practices on different performance perspectives has 17
items underlying 3 performance dimensions which are Economic Performance (ECP), Operational
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Performance (OP), and Environmental Performance (EP). (See Appendix A) In the GSCM literature, the
scale is used in different sectors and different countries. Zhu et al. (2008) stated that the validity of the scale
is a continuing process and every different study which targets different industries and different countries
contributes to the validation and development of the scale.

3.3.1. Reliability of the scale

Two parts of the scale were tested for reliability. Firstly, an item-to-total correlation was conducted
for GSCM practices implementation and performance outcomes parts. IR1(Sale of excess
inventories/materials) was found as -0.103 and ECP5(Decrease of fine for environmental accidents) is found
as 0.070. Also, an inter-item correlation matrix for each different factor was conducted and ECP5 was found
lower than 0.50 or has a negative relationship with some other items. According to these tests’ results, IR1
and ECPS5 items were decided to be removed from the scales.

After calculating item to total correlation & inter-item correlation matrix and removing insufficient items
from the scale, Cronbach’s Alpha test was conducted. Table 2. below shows the Cronbach’s alpha results of
the scale. Cronbach’s Alpha degree for the GSCM application scale was found as ’IEM (.823), GP (.847),
CC (.884), ECO (.754), IR (.768)’’. The Cronbach’s Alpha degree for performance scale was found as “’EP
(.916), ECP (.845), OP (.820). The findings are statistically sufficient. Cronbach Alpha results are displayed
in Table 2.

Table 2. Cronbach Alpha Results

Scale name Number of Items Cronbacht's Alpha
1-GSCM APPLICATIONS 20 903
1.1 Internal environmental management (IEM) 7 .823
1.2 Green purchasing(GP) 5 .847
1.3 Cooperation with customers (CC) 3 .884
1.4 Eco-design (ECO) 3 754
1.5 Investment recovery(IR) 2 .768
2- PERFORMANCE OUTCOMES 16 .856
2.1 Environmental performance (EP) 6 916
2.2 Economic performance (ECP) 4 .845
2.3 Operational performance (OP) 6 .820

3.3.2. Factor Analysis

Zhu et. all, (2008) stated that the scale can be adapted to different sectors and different countries due
to their different conditions. In order to evaluate the GSCM performance of different sectors, the scale can be
modified according to the sector. In this context, factor analysis should be employed to observe if the items
are loaded under the desired factors or not. The KMO test is crucial before doing a factor analysis. KMO
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value is bigger than 0.70 for GSCM practice implementation and performance outcomes scales, so factor
analysis can be applied. (Table 3. and Table 4.)

Factor analysis for GSCM practice implementation was conducted and factor analysis results
indicate that GSCM practice items were collected under 4 different factors. CC and ECO were identified as
different factors by Zhu and others, but in this study, they are loaded under a single factor. The new factor is
named CC+ECO. Other factors are identified as IEM, GP, and IR. IEM1(commitment of senior managers to
GSCM practices), IEM2(commitment of mid-level managers to GSCM practices), and IEM3(ISO 14001
certification) are loaded under undesired factors and factor weights of IEM1, IEM2, and IEM3 are not
suitable, so they are removed from the scale after factor analysis.

Table 3. KMO and Factor analysis results of GSCM practices implementation

KMO .798

Approx. Chi-Square 934.983
Bartlett's Test df 190

Sig. <.001

Favtor Analysis

Component 1 2 3 4
IEM4 .652
IEM5 179
IEM6 .700
IEM7 756
GP1 .803
GP2 490
GP3 733
GP4 .705
GP5 792
Cc1 .806
cc2 873
Ccc3 .808
ECO1 .535
ECO2 412
ECO3 493
IR2 .859
IR3 .861
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The items of the performance scale were collected under convenient factors as it is mentioned by
Zhu. The result of factor analysis for performance outcomes indicates that the factor weights are enough, and
they are loaded under 3 factors which are EP, ECP, and OP. (Table 4.) The findings are statistically
significant. After factor analysis is conducted, the hypothesis can be tested.

Table 4. KMO and Factor analysis results of performance outcomes

KMO 773

Approx. Chi-Square 832.380
Bartlett's Test of Sphericity df 120
Sig. <.001
Factor Analysis

Component 1 2 3

EP1 .849

EP2 .848

EP3 .896

EP4 916

EP5 .800

EP6 .618

ECP1 .889

ECP2 .908

ECP3 .926

ECP4 .859

OP1 755

OoP2 .820

OP3 .627

OP4 452

OP5 .485

OP6 .834

4. RESULTS

4.1. Descriptive Statistic

Descriptive statistics are conducted to examine GSCM application levels of iron and steel producers.
Table 5. shows the descriptive statistic result of GSCM practices implementation. The means of IEM change
between 4,11 and 3,89. IEM has the highest mean (4,00) in GSCM applications. It shows managers and
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employees are aware of the importance of GSCM practices and internal environmental management and
highly respect for GSCM. After Internal environmental management, CC+ECO has the second-highest mean
value which changes between 3,85 and 3,21. It shows ISI considers cooperation with consumers in addition
to reducing the use of energy and harmful materials. IR has a 3,40 mean value which makes it the third
biggest value. This value shows some firms in ISI started to reduce inventory levels by selling scrap
materials and excess capital equipment. Lastly, the means of GP change between 3,60 and 2,64. GP has a
3,11 mean value which indicates that Green Purchasing practices are the lowest GSCM practice that ISI
minds. Even though some of the companies started to communicate with suppliers about environmental
concerns, ISI has a low interest in GP.

Table 5. Descriptive Statistic Result of GSCM practices implementation

APPLICATIONS Mean Std. Deviation
IEM4 3,89 0,76
IEM5 3,94 0,69
IEM
IEM6 4,04 0,64
IEM7 4,11 0,78
IEM mean 4 0,72
GP1 3,60 0,85
GP2 2,64 0,98
GP GP3 3,38 0,94
GP4 3,24 0,99
GP5 2,69 1,03
GP mean 3,11 0,96
CC1 3,21 0,92
Ccc2 3,29 0,90
CC3 3,44 0,89
CC+ECO
ECO1 3,64 0,86
ECO2 3,85 0,64
ECO3 3,67 0,82
ECO mean 3.52 0,84
IR2 3,72 1,04
IR
IR3 3,07 0,94
IR mean 3.40 0,99

Table 6. shows the descriptive statistic result of GSCM performance outcomes. Environmental
performance (EP) is the most important dimension with a mean value of 3,71. Means of EP changes between
3,56 and 3,88. Environmental performance is the highest performance outcome of GSCM. It shows that the
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companies in ISI consider reducing harmful materials, pollution, and energy consumption. GSCM causes an
advancement in the environmental performance of companies. Operational performance (OP) is the second
important performance dimension with a 3.43 mean value. Means of OP changes between 3,15 and 3,72. The
OP shows companies consider product quality, product diversification, and increasing the product amount,
etc. Economic performance (ECP) has a 2,58 mean value and it is the lowest mean value of performance
dimensions. Means of ECP change between 2,47 and 2,69. Results show that GSCM has a lower effect on
the Economic Performance of ISI such as cost of energy consumption, profitability, raw materials, etc.
Descriptive statistics indicate that GSCM practices affect environmental performance the most with the
3,71mean value. Operational performance is detected as the second highest performance outcome which is
affected by GSCM practices. Environmental performance is detected as the lowest performance outcome
which is affected by GSCM practices. However, descriptive statistics is not enough to explain the
relationship between GSCM practices and performance outcomes, so correlation and regression analyses are
required to explain the relationship.

Table 6. Descriptive Statistic Result of GSCM Performance Outcomes

Performance Outcomes Mean Std. Deviation
EP1 3,71 1,01
EP2 3,72 0,92
EP3 3,56 0,92
EP
EP4 3,63 0,86
EP5 3,79 0,63
EP6 3,88 0,69
EP Mean 3.71 0,84
ECP1 2,50 0,87
ECP2 2,64 1,03
ECP
ECP3 2,69 0,91
ECP4 2,47 0,93
ECP Mean 2,58 0,94
OP1 3,49 0,73
OP2 3,35 0,75
OP3 3,40 0,74
OP
OP4 3,72 0,77
OP5 3,47 0,77
OP6 3,15 0,83
OP Mean 343 0,77
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4.2.Correlation Analysis

Correlation represents the degree of the relationship between variables. The correlation coefficient
value is between 1 and -1. Table 7. shows the correlation ratios of GSCM practices and performance
outcomes. Firstly, the correlation coefficient between environmental performance (EP) and GSCM practices
was examined. The correlation coefficient between EP and IEM is found 0,429(moderate). The correlation
coefficient between EP and CC+ECO is found 0,476(moderate). These ratios are statistically significant and
show that EP has a moderate correlation coefficient with IEM and CC+ECO. CC+ECO and EP have the
highest relationship degree. Also, IEM and EP have the second-highest relationship degree. GP and IR have
a low correlation coefficient with environmental performance, but they are statistically significant. Secondly,
the correlation between economic performance and GSCM practices was examined. Economic performance
has a low correlation coefficient with GP (0,303) and nearly does not correlate with IEM, CC+ECO, and
IR(Investment Recovery). Thirdly, the correlation between operational performance and GSCM practices
was examined. Every single GSCM practice and operational performance has a low but significant
correlation coefficient. Correlation coefficient degrees between GSCM practices and OP are found as IEM
(0,388), GP (0,262), CC+ECO (0,261), and IR (0,337). The findings are statistically significant. IEM has the
highest correlation degree with OP, compared to other GSCM practices. After detecting the correlation
coefficient between variables, regression analysis is applied to discover the causal relationship between
dependent and independent variables and test the hypotheses.

Table 7. Correlation Analysis Results

IEM GP CC+ECO IR EP ECP OP
IEM 1
GP 573" 1
CC+ECO 529" 635 1
IR .003 -.152 -.060 1
EP 429™ 252" 476" 355 1
ECP 303" .078 1
OP .388™ 262" 261" 337 515" .085 1

4.3. Regression Analysis

Regression analysis is a set of statistical processes for estimating the relationships between a

dependent variable and one or more independent variables. In simple linear regression analysis, it is assumed
that there is a linear relationship between two variables. In multiple regression analysis, it is assumed that
there is a linear relationship between more than two variables. The general linear regression model can be
stated by the equation:

Vi = Bo + B1X1i + B2 Xoi + -+ Bi Xy + &
where,
yi=dependent variable
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xi=explanatory variables
LPo= constant term
pi=slope coefficients for each explanatory variable
g;=the model’s error term
In order to ensure the accuracy of the multiple regression model, it is important to ensure that the
following assumptions are met:
»  Thereis a linear relationship between the dependent variables and the independent variables.
»  The independent variables are not too highly correlated with each other.
»  The observations are independently and randomly selected from the population.
*  Residuals should be normally distributed with a mean of 0 and a variance c.
After it was determined that these features were met, regression analysis was employed.

In this part, GSCM practices which are organized according to the factor analysis result are examined,
and every possible relationship between GSCM practices and performance outcomes are controlled one by
one. Table 8. shows regression analysis between GSCM practices and EP (Environmental Performance).

Table 8. Regression analysis of GSCM practices and EP

Independent
Dependent Variable R? variable B Stt. Error t sig. F
Constant 1.644 .526 3.127 .003
EP 184 IEM .518 .130 3.978 <.001 15.823
Independent
Dependent Variable R? variable B Stt. Error t sig. F
Constant 2974 .349 8.527 <.001
EP .064 GP .238 .109 2.179 .033 4.748
Independent
Dependent Variable R? variable B Stt. Error t sig. F
Constant 1.884 411 4.585 <.001
EP .226 CCE+ECO .520 115 4.526 <.001 20.481
Independent
Dependent Variable R? variable B Stt. Error t sig. F
Constant 2.750 313 8.774 <.001
EP 126 IR .284 .089 3.175 .002 10.083

Results indicate that the data obtained are statistically significant. (P<.001). R? indicates the percentage of
the impact which the independent variable has on the dependent variable and F indicates the significance
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level of a regression model. When regression and correlation analyses are examined to explore the effects of
GSCM practices on environmental performance, it is found that GSCM practices have a positive impact on
EP, and it supports hypotheses Hla, H1b, Hlc, and H1d. CC+ECO has the biggest percentage of affecting
Environmental Performance while GP has the lowest.

Table 9. shows the regression analysis between GSCM practices and Economic Performance.
Regression analysis of ECP and GSCM practices shows that Green Purchasing has the highest impact on
economic performance while investment recovery has the lowest percentage. Hypothesis H2b is the most
supported hypothesis in economic performance hypotheses. Hypothesis H2d has the lowest support for
economic performance hypotheses. H2a and H2c also have low support. They are not found statistically
significant. Mainly, the impact of GSCM practices on ECP is positive but very low to declare a certain
positive relationship. Findings indicate that GSCM factors have the lowest impact on the economic
performance of firms when compared to other performance dimensions (EP and OP). Only GP has a certain
and significant effect on economic performance.

Table 9. Regression analysis of GSCM practices and ECP

Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 1.973 .558 3.536 <.001
ECP .032 IEM .210 .138 1.518 134 2.304
Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 1.947 .335 5.818 <.001
ECP .092 GP .278 .105 2.656 .101 7.054
Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 2.141 448 4,781 <.001
ECP .032 CCE+ECO 191 125 1.522 132 2.318
Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 2.602 .326 7.991 <.001
ECP .006 IR .062 .093 .665 .508 442

Table 10. shows the regression analysis of operational performance and GSCM practices. The results
indicate that IEM has the biggest impact on operational performance. IR is also significantly high. GP and
CC+ECO have a lower impact on operational performance when they are compared to other GSCM practices
but all operational performance hypotheses H3a, H3b, H3c, and H3d are supported, and they are significant.
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Table 10. Regression analysis of GSCM practices and OP

Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 1.970 419 4.697 <.001
OoP .150 IEM .365 .104 3.519 <.001 12.381
Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 2.830 272 10.407 <.001
OoP .069 GP .085 .085 2.274 .026 5.171
Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 2.648 .353 7.508 <.001
OoP .068 CCE+ECO 223 .099 2.258 .027 5.099
Dependent Variable R? Independent variable B Stt. Error t sig. F
Constant 2.715 247 11.005 <.001
OoP 114 IR 211 .070 2.997 .004 8.979
5. DISCUSSION

This study aimed to examine the effects of GSCM practices on the environmental, operational and
economic performance of the Turkish iron and steel industry.

Findings align well with the existing GSCM literature in which there are different studies that target diverse
sectors (Yildiz, 2020; Cankaya and Sezen, 2018; Dinger et al. (2018).

This study covers iron and steel sector because different sectors should be analyzed individually due
to differences in their production processes and other internal and external factors. The environmental
performance increase for the companies that apply GSCM practices is found positive almost in every study,
but operational performance and economic performance depend on distinctive factors. The majority of the
GSCM studies indicate that GSCM practices tend to increase the environmental performance of
organizations. Similar to GSCM literature, in this study we found that GSCM practices have an important
positive impact on environmental performance. Additionally, operational performance was found to be
affected by GSCM practices in the iron and steel sector, but its significance was relatively low compared to
environmental performance. However, the effect of GSCM practices on economic performance is not as
significant as their impact on operational and environmental performance. Even if there are some studies that
found a positive relationship between economic performance and GSCM practices (Zhang et al., 2012; Liu,
2015), the majority of the studies indicate there is no direct, significant and positive impact of GSCM on
economic performance. In support of this, this study found that GSCM practices have no significant and
direct impact on the economic performance of Turkish iron and steel sector. In some studies, the authors
mention indirect effects of GSCM practices on economic performance (Al-Sheyadi et al., 2019) such as cost
saving, positive image, good performance in stock market, good positioning in consumer’s mind etc.
however these factors are not only affected by GSCM performance of the organizations, there are other
contributing conditions to these factors. GSCM is only a small portion of positive image, good performance
in stock market and good positioning in consumer’s black box. Based on literature and the result of this study
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it can be argued that GSCM practices have no significant cost reduction impact. Conversely, it can cause
additional costs for different processes in the iron and steel sector.

When the results of the analyses were compared to the other GSCM studies, the results were
interpreted according to the results of other studies in GSCM literature. The results of correlation and
regression analyses were found relatively low in this study however, due to the destructive earthquake that
happened in Turkey during the data collection period, the attendance rate for the questionnaire was low so,
the results were calculated based on 72 proper questionnaires. However, the results are significant and
compatible with the literature.

6. CONCLUSION

The iron and steel industry (ISI) is considered a highly polluting industry and it requires
environmentally friendly approaches for the sustainable development of countries. In this study, the effects
of GSCM practices on different performance aspects of the Turkish Iron and Steel Sector are analyzed. An
online survey was conducted, and it was filled out by managers of 72 hot rolling mill plants and integrated
iron and steel companies from different regions of Turkey. The answers of the managers were converted into
scientific data by a series of analyses. Firstly, reliability tests were conducted for the scale, and after that, a
factor analysis was conducted to examine how the items were collected under different factors. Then,
correlation and regression analyses were conducted to test the hypotheses. According to the findings, GSCM
practices obviously increase the environmental performance of factories in ISI. It means GSCM helps
businesses reduce the negative effects of their operations on the natural environment and it is crucial for
sustainability. An increase in environmental performance is an important result, especially for a polluting
industry. IEM and CC+ECO have the biggest impact on environmental performance. Additionally, the
effects of GSCM practices on operational performance are found significant. It means GSCM contributes to
business operations for a seamless workflow and increases production quality and efficiency. It is also an
important finding because it indicates that GSCM is not only an environmental approach, and it contributes
to business operations. IEM and IR have the biggest impact on operational performance. Lastly, the effect of
GSCM practices on economic performance is examined and the results indicate that even if there is a
positive contribution to economic performance, the relationship rate is too low and the effect on economic
performance is not remarkable. Only green purchasing has a significant but low relationship with economic
performance. In conclusion, findings suggest that GSCM practices and performance outcomes are
statistically significant and GSCM practices contribute to a firm’s different performance dimensions,
especially in Environmental Performance (EP) and Operational Performance (OP). In Table 11. all
hypotheses and results are summarized.

Table 11. Evaluations of the hypotheses

Hypotheses Used Analses Explanation
Hla: Internal Environmental Management (IEM) IEM has the second highest impact on environmental
has a positive impact on the Environmental management when it is compared to other GSCM
Performance of ISI Correlation&Regression practices. The impact is found positive and moderate.
H2a: Internal Environmental Management (IEM) IEM has a positive impact on economic performance,
has a positive impact on the Economic Performance of but findings don’t indicate a significant impact on
ISI Correlation&Regression economic performance.
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H3a: Internal Environmental Management (IEM) IEM has the highest impact on operational
has a positive impact on the Operational Performance performance when it is compared to other GSCM
of ISI Correlation&Regression practices.

Since the implementation of GP practices by ISl is low,

H1b: Green Purchasing (GP) has a positive impact the impact on environmental performance is found low
on the Environmental Performance of ISI but GP has a positive impact on environmental
Correlation&Regression performance.

GP has the highest impact on economic performance

H2b: Green Purchasing (GP) has a positive impact when compared to other performance areas. The
on the Economic Performance of ISI impact is found positive but low because GP is the
Correlation&Regression lowest application that ISI minds.

. L GP has a positive but low impact on operational
H3b: Green Purchasing (GP) has a positive impact . . N
performance. The impact is found positive but low

on the Operational Performance of ISI X . . . .
Correlation&Regression because GP is the lowest application that ISI minds.

. . . CC+ECO has the highest impact on environmental
Hlc: Cooperation with Consumer (CC) +ECO design

o . ) performance. The impact rate is the highest impact
has a positive impact on the Environmental

rate when it is compared to all possible relationships
Performance of ISI

Correlation&Regression between GSCM practices and performance outcomes.
H2c: Cooperation with Consumer (CC) +ECO design
has a positive impact on the Economic Performance of CC+ECO has a positive impact, but the impact rate is
ISI Correlation&Regression very low and it is not significant.
H3c: Cooperation with Consumer (CC) +ECO design
has a positive impact on the Operational Performance CC+ECO has a positive impact, but the impact rate is
of ISI Correlation&Regression very low.

. IR has a positive impact on environmental
H1d: Investment Recovery (IR) has a positive . .
performance and the impact rate is detected as

impact on the Environmental Performance of ISI . .
Correlation&Regression moderate.

. IR has a positive impact on economic performance but
H2d: Investment Recovery (IR) has a positive R R .
the impact rate is the lowest one that effect economic

impact on the Economic Performance of ISI X . . o
Correlation&Regression performance and it is not significant.

. IR has a positive impact on environmental
H3d: Investment Recovery (IR) has a positive . .
performance and the impact rate is detected as

impact on the Operational Performance of ISI X .
Correlation&Regression moderate.

Since GSCM is a wide topic, this study has some limitations. The data used in this study was
gathered within 2 months. The questionnaire assesses the economic and other performance indicators;
however, they can be affected by other external factors.

For future research, the other external factors that support or hinder GSCM practices can be
examined. A similar study can be conducted in different time periods and the results can be compared.
Different studies that target different industries may bring a new approach to the literature. This study didn’t
find a direct effect of GSCM practices on economic performance, except for Green Purchasing (GP).
However, GSCM may have a positive indirect effect such as an increase in the stock market due to taking a
good place in consumer’s and investor’s mind by adopting environmental practices so indirect effects on
economic performance can be examined in future research.
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Appendix A

Likert Scale
NUMBERS FACTORS CODES GSCM practices
2 3 4
1 IEM1 Senior managers are committed to GSCM practices.
2 IEM2 Mid-level managers support GSCM practices.
3 IEM3 The facility has ISO 14001 certification.
4 IEM IEM4 Environmental compliance and auditing programs are applied carefully.
5 IEM5 Cross-functional cooperation for environmental improvements exists.
6 IEM6 Total quality environemntal management is considered.
7 IEM7 Environmental management systems exist.
8 GP1 Cooperation with suppliers for environmental objectives is considered.
9 GP2 ECO labelling of products is considered.
10 GP GP3 Environmental audit for suppliers’ internal management is considered.
11 GP4 Suppliers' 1SO 14000/14001 certificate is considered.
12 GPS Second- tier suppliers's environmentally friendly practices are considered.
13 ccl Cooperation with customer for eco-design is considered.
14 cc cc2 Cooperation with customers for cleaner-production is considered.
15 cc3 Cooperation with customer for green packaging is considered.
16 ECO1 Products are designed to require reduced consumption of material/energy.
17 ECO ECO2 Products are designed to be easily reused, recycled and recovered.
18 ECO3 Products are designed to avoid or reduce the use of hazardous products and/or manufacturing process.
19 IR1 Excess inventories/materials are sold.
20 IR IR2 Scrap and used materials are sold.
21 IR3 Excess capital equipments are sold.
Likert Scale
NUMBERS FACTORS CODES Performance Outcomes of GSCM Practices
2 3 4
1 EP1 Reduction of air emission.
2 EP2 Reduction of waste water.
3 EP3 Reduction of solid wastes.
EP
4 EP4 Decrease of consumption for hazardous/harmful/toxic materials
5 EPS Decrease of frequency for environmental accidents
6 EP6 Improvement of an enterprise’s environmental situation
7 ECP1 Decrease of cost for materials purchasing.
8 ECP2 Decrease of cost for energy consumption.
9 ECP ECP3 Decrease of fee for waste treatment.
10 ECP4 Decrease of fee for waste discharge.
1 ECP5 Decrease of fine for environmental accidents.
12 OP1 Increase in the amount of goods delivered on time.
13 oP2 Decrease in inventory levels.
14 oP3 Decrease in scrap rate.
op
15 OP4 Increase in product quality.
16 OP5 Increase in product line .
17 0oP6 Improvement of capacity utilization.
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Abstract Keyword

The study aims to compile an overview of the empirical neuromarketing studies _II\_ISruiiic;n;arketmg n

conducted in Turkish literature in the extent of neuroscience measurement methods. Neuromarketing
Within the scope of this study, which examines how measurement methods in the  Tqgls,

context of neuroscience have developed in the field of marketing between 2015 and EEG,

2022 by Turkish authors, solely empirical neuromarketing studies published in Web  GSR,

of Science(WOS), Google Scholar, Research Gate and Dergipark databases have _Eye-Tracking
been examined and the current situation in the field is evaluated in terms of

neuroscience measurement processes. In this regard, the neuromarketing concept and

the measurement tools used within this scope were explained first, and then the use

of the measurement tools are examined and discussed on a literature basis.

1.INTRODUCTION

Advanced technologies developed in neuroscience has lead marketing field to combine traditional way of
conducting consumer data with neuroscientific methods to boost the attempts of better understanding consumer
behavior. The reason behind this is the intense competitive environment and the fact that consumers
conveniently access information thanks to the internet sources which has led to increased concerns about
understanding how consumers think and decide. The fact that traditional market research and information-
gathering techniques do not always produce effective results has led businesses to seek more reliable and
accurate methods to gather useful data. This is because current methodologies often focus on informed
responses from consumers, in part, to questions posed by researchers. At the same time, most research
questions are produced in the consciousness of researchers and in their minds reflecting their personal thoughts
(Zaltman, 2000:6).
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According to Ustaahmetoglu(2015) data collection via traditional research methods is not always a guide to
businesses with a survey technique based on verbal expression from respondents. The matter that consumers
do not only make rational actions on decision stages has led companies to research methods aimed at accurately
predicting consumer behavior. Over the years, with the development of technology and neuroscience,
neuromarketing techniques have been added as an alternative to traditional methods. In order for data analysis
to be carried out properly in line with the explanations given above, traditional research methods and
neuromarketing research methods must be used together. The advantageous and disadvantageous points of
both methods can only be minimized in this way. As a result, technical advances in neuroscience have started
to be implemented in the field of marketing. The information obtained through neuroscience help to achieve
effective decision making and competitive advantage.

Businesses desire to achieve the predetermined organizational goals at a lower cost by designing appropriate
product and marketing communication tools. It is examined that neuroscientific techniques are used to achieve
the stated strategic objectives.( Arily&Berns,2010) Additionally, Arily and Berns(2010) claim that two main
reasons are backed this increase observed in the application of neuroscientific techniques within the marketing
field. First, neuroscientific techniques start offering faster and lower cost solutions than traditional market
research techniques, and neuroscientific methods provides additional information that traditional market
research techniques cannot provide.

In parallel with this, Kesek and Gedik(2017) states that managing consumers with only traditional marketing
policies is no longer a valid method. At this point, neuroscience has emerged, an interdisciplinary field of
study that enables technology to be easier to measure consumer responses to a marketing stimuli. With
neuroscience, the emotions of consumers are analyzed with the measurement tools used in their
psychological conditions and used in research development activities. With the research results, studies are
carried out for a better marketing service to consumers. (Hatip, 2008)

Measuring the change in activity in different brain regions when measuring the brain's reactions to a product
reveals not only why consumers choose that product, but also which brain part is active in this choice. In other
words, medical science is revealing the secrets of the nervous system one by one. Although it is possible today
to understand the mental structure of the brain's reactions to stimuli, messages and advertisements, it is
becoming increasingly easier to make sense of the results thanks to the advancing and rapidly digitalizing
medical technology (Miidok, 2013).

Consequently, marketers may study factors that can affect the consumer decision process by means of
neuroscience. Every decision is actually a choice, investigation of the reasons behind these choices may be
carried out by neuroscience researchers. Consequently, neuromarketing, as a discipline of neurology and
marketing, attempts to reveal the relationship between the consumer nervous and decision making system
(Hubert and Kenning, 2008). However, neuromarketing is not just brain measurement activities used to reveal
the reasons behind consumer preferences (Yiicel and Cubuk, 2014). As Ural (2008) stated, it shows which
brain regions are active during consumers' product selection and offers the opportunity to develop new
products and materials through the findings. Therefore, academics and market practitioners utilize
neuromarketing in different areas of marketing including branding, advertising, packaging design, product
development and for different purposes.

Neuromarketing is an emerging field that requires meticulous understanding, offers cheaper and faster results
than traditional methods and provides marketers with confidential information (Ariely and Berns ,2010).
Parallel to global literature, studies conducted in Turkey has gain popularity regarding the number of papers
published on databases. However, the number of neuromarketing empirical studies which offers potential
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useful insights on consumer behavior is lacking comparing to the world literature. Neuromarketing studies
conducted with an empirical approach in Turkey is reviewed in this study on a literature basis. The main
motivation of this study is to highlight useful insights from consumers responses to marketing stimuli measured
by neuromarketing tools, make contributions to both the academic and business world and to pave the way for
future researches. Itis crucial to examine findings of neuromarketing studies by utilizing neuroscientific tools
for better understanding the local market in Turkey and consumer behavior, learning how to take competitive
advantage, analyzing the evolution of consumer behavior and shaping business strategies accordingly.

In this respect, this study which consist of two parts, first focuses on the definitions and development of the
concept of neuromarketing, examines the methods and techniques used by neuromarketing. In the second part
of the study, academic empirical studies conducted in the field of neuromarketing in Turkey were examined
within the scope of the research. This literature review is conducted with the expectation of shedding light on
new researches on neuromarketing field.

1.1 The Concept of Neuromarketing

Neuromarketing is defined as a branch of marketing that uses various technologies to determine the
subconscious reactions of consumers to products and brands in order to create effective marketing strategies.
It brings together marketing, neuroscience and psychology to examine the way the brain works in decision-
making stage (Kumar,2015:525).

According to Oliviera and Giraldi(2017) neuromarketing deals with various tools traditionally used in
medicine, psychiatry and psychology, together with various sub-fields of different marketing types in
neurological, biological and metabolic feedback processes; It is an interdisciplinary science that uses
traditional marketing tools to better understand the physiological behavior and thoughts of both conscious and
uNconscious consumers .

Kumar(2015) states that Gerry Zaltman, who suggested combining brain imaging technologies with marketing
in the late 1990s and integrated the fMRI device into marketing studies for the first time, is considered the
pioneer of the field of neuromarketing. Although, Zaltman is shown as the founding name of the field, the
concept of neuromarketing and the general framework of neuromarketing were first introduced in 2002 by Ale
Smidts in his study "The Study Of The Cerebral Mechanism To Understand Consumer Behavior In Order To
Improve Marketing Strategies".

Plessis(2005) highlights that the nervous system in human body consists of neurons, that is, nerve cells, and
regulates the functioning of organs and systems in the face of internal and external influences by
effectively/quickly performing tasks such as stimulation, arousal and evaluation in the body. Neurons, which
are the research subject of neuroscience, form neural networks and enable functions including learning,
perception, memory, cognition and information processing. Neurophysiological measures in neuromarketing
research focus on central nervous system activity. Physical measurements, on the other hand, are based on
measurements of various reactions created in our body by the peripheral nervous system, which provides
mutual communication between our brain and body (Gedik and Kesek 2017: 52). The measurement of how
the human brain, which has a very complex thinking ability, responds to marketing stimuli is performed by
neuroimaging techniques. Neuromarketing, which deals with the mental part of the purchasing process, seeks
answers to the questions of "why" and "how" in the decision process of consumers (Bayir, 2016:48-49).
Accordingly, Yiicel and Coskun(2018) states that the concept of neuromarketing, which provides a clearer
understanding of consumer behavior and a place in the subconscious, enables the measurement of emotional
commitment, attention and retention parameters in consumers.
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2 NEUROMARKETING TOOLS

Neuromarketing commonly utilizes brain imaging technologies and biometric measurement techniques when
measuring consumers' brain responses to a stimuli. Apart from these, psychometric measurement techniques
are also used (Varan et al., 2015:178).

Thanks to the electricity observed in different parts of the human brain with brain imaging technologies,
comments can be made about what consumers react more to. Biometric measurements include computer-
controlled systems developed to measure a consumer's physical and behavioral responses. It is possible to list
the most used biometric measurement techniques in neuromarketing as measuring eye movements, facial
movements, galvanic responses, skin electricity and sweating (Shiv and Yoon, 2012). Accordingly, the three
techniques and measurement tools used in neuromarketing measurements are classified below.

2.1 Biometric Measurements

Bodily reactions occurring through the peripheral nervous system can be internal or external. These
physiological reactions have a direct connection with our mind, and since physiological reactions occur before
our conscious awareness arises, unconscious reactions created by marketing stimuli play a very important role
(Erdemir and Yavuz, 2016: 23).

Biometric measurements aim to measure biological and physiological responses. It intends to monitor the
reactions of the whole body except the brain: techniques for instance, facial expressions, breathing rate,
contraction, voice pitch, eye tracking (Eye-Tracking), galvanic skin response (GSR) can be called biometric
measurement.

2.1.1 Galvanic Skin Response-GSR

As an automatic response of the autonomous nervous system, the skin, especially the palms, show typical
reactions to cases that are both pleasurable and stressful. By monitoring these reactions, the pleasurable or
disturbing parts of images or products are detected (Plassmann et al., 2015). For instance, increased sweating
with emotional reactions is an indication that the electrical resistance of the skin increases and this causes
excitement.

2.1.2 Eye Tracking

The eye tracking technique, one of the most common methods used in neuromarketing studies, was developed
by Mowrer in 1936 (Ozdogan, 2008: 135). It allows us to follow where and how long eye movements focus,
and what route the eye follows. Just as we can track the data of a single user, the combination of hardware and
software that enables tracking of the data of a group offers the opportunity to make inferences about what the
viewer(s) actually sees and what they focus on. It is most common to record pupillary responses, usually by
directing infrared rays at the eye. Eye tracking technique, which is easy and cost-effective for neuromarketing
research, is used in placing products, designing shelves, website design, and using eye-catching elements in
commercials.

2.1.3 Facial Action Coding System -FACS

People react to stimuli from the environment, either voluntarily or involuntarily, with facial expressions. In
marketing research, reactions to products, advertisements and shelf layouts are observed using the face coding
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technique and improvements are made accordingly. Paul Ekman identified 6 basic facial expressions with the
coding method he calls Facial Action Coding System (FACS). These expressions: They are the reflections of
anger, fear, sadness, surprise, pleasure and disgust on the face (Giray and Girisken,2013).

2.2 Neurometric Measurements

With neurometric measurement methods, neurological activities of cognitive and emotional reactions in the
brain are observed. The frequently used neurometric measurement devices are fMRI (Functional Magnetic
Resonance Imaging), EEG (Electroencephalography), PET (Positron Emission Tomography), MEG
(Magnetoencephalography) (Yiicel, 2016:26).

2.2.1 Functional Magnetic Resonance Imaging-FMRI

fMRI has a working principle that follows the increase in hemoglobin caused by oxygen consumption during
neural activity with high-scale magnetic field and radio waves (Kulich et al., 2009). In other words, when any
cognitive process is started, the blood flow to the region accelerates due to the energy need that arises in the
activated brain regions. For this reason, the level of hemoglobin, which carries oxygen in the blood, also
increases in the relevant region. With this method, which has been used frequently recently, it has been tried
to reveal how the concepts of learning, perception and emotion are shaped.

2.2.2 Electroencephalography- EEG

EEG is a brain imaging method, measures the electrical activities occurring in the brain. With this method, the
electrical activity fluctuations of the neuron group in the cerebral cortex are recorded, and after the recorded
data is converted into numerical data and formulated, it provides feedback on activities such as motivation,
attention, and sensory interest (Kesek and Gedik, 2017:77).

2.2.3 Positron Emission Tomography-PET

PET, which is a technologically very important imaging device among nuclear medicine imaging techniques,
"involves intravenous injection of a radioactive marker that binds to glucose in the brain and emits special
signals by breaking down through positron heating" (Kesek and Gedik, 2017:86). This method clarifies in
which parts of the brain the activities take place.

2.2.4 Magnetoencephalography- MEG

It is a remarkable technique for measuring and imaging magnetic regions in the brain. The magnetic field
created by electrochemical signals and neural activities is observed with MEG technique (Yiicel, 2016:33).
Although it is a useful technique for examining deeper details in the brain, its high cost limits its use.

2.2.5 Functional Near-Infrared Spectroscopy -fNIRS

fNIRS is an emerging low-cost, noninvasive neuroimaging technique and may be viewed as a viable alternative
to fMRI (Eishburn, Norr, Medvedev, & Vaidya, 2014). fNIRS is a method of monitoring brain oxygenation.
This technique investigates hemodynamic changes in the cerebral cortex. fNIRS is widely used in clinical and
scientific research. Based on existing neuroimaging studies, functional near-infrared spectroscopy appears to
be a reliable neuroimaging measure for analyzing emotional states by examining changes in hemodynamic
response in the prefrontal cortex (PFC) (Chong, Lu, and Tang, 2019).
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2.3 Psychometric Measurements

Marketing and management research conducted with traditional survey methods is tested for reliability using
psychometric measurement methods. The answers people give to some issues may require timidity and they
may not answer the questions correctly. For example, a person who smokes a lot may say that his consumption
is less. For this purpose, attitudes and behaviors can be analyzed with implicit association tests, which are the
basis of psychometric tests (Yiicel, 2016:39).

3. Neuromarketing Studies in Turkey

Neuromarketing has begun to be researched, implemented and widespread in developed and developing
countries. In fact, with the increasing interest and curiosity in neuromarketing in Turkey, it has been opened
as a master's degree program in several universities and awareness has begun to increase. In Turkey, branding,
packaging and advertising activities are carried out with neuromarketing techniques. The number of articles,
theses, and books published in the field of neuromarketing in Turkey is relatively low when compared to the
world literature. Research companies serving in Turkey are Think Neuro, Neuromar Aectspots, Ipsos Turkey
and Millward Brown. They are large-scale companies that invest in brand value and customer loyalty. (Bayir,
2016: 89).

METHODOLOGY

This study aims to examine empirical researches with neuroscience measurement tools conducted in Turkey
within the scope of neuromarketing between 2015 and 2022 since the early empirical studies were started to
be conducted and the number of academic papers has gradual increase in 2015. For this purpose, Web of
Science, Google Scholar, Research Gate and Dergipark databases were examined using the keyword
'neuromarketing in Turkey', and in creating the basic data pool, the relevant keyword was included in the title,
keywords, abstract or content section or the Turkish version of the relevant study was included. Attention was
paid to the fact that it was conducted by the researchers in Turkey. Two acceptance criteria were determined
during the examination process of the obtained studies. These acceptance criteria were determined as (1) the
research being an empirical study, (2) neurometric or biometric measurement tools being used. The reason for
this is to understand the level of use of neuromarketing techniques in Turkey beyond theoretical studies.

While filtering the studies, care was taken to ensure that they met all the criteria at the same time. During the
review process, books, thesis and conference papers were not included in the scope of the research. 26 studies
were deemed appropriate for evaluation.

FINDINGS

The 26 neuromarketing studies included in the review were classified according to the methods used, the year
of publication, the title of the study, their findings were stated and presented as suggestions for future studies.

As a result of the analysis of experimental academic studies (articles) published in Turkey, it is seen that the
first studies in the field appeared in 2015 and continue to increase thereafter. Although studies are generally
carried out in the fields of business, advertising and communication, there is also interest in the field from
other different disciplines.

The keywords mainly used to describe the studies varies and repeatedly used ones are demonstrated below in
the figure 1.1. Furthermore, the most common 7 keywords are listed below in figure 1.2

59



Daldiran AYBU Business Journal, 3(2), 54-72

pazar[ maé;-df*ig; reklam

sty | neuromarketing

ebbroeraclulogrofs
e @ ighting \ o%_oéﬁﬁwxugu S website
‘@ ,onu.e B e, O @ % 2
indinfen f teknigi 3
.O & Ifade
i e e as 5
tpkia paa ® = %

Figure 1.1

Tuketici Davranisi

GOz izleme
Pazarlama Reklam
Noropazarlama

EEG Analizi

Eyetracking

Figure 1.2

60



AYBU Business Journal, 3(2), 54-72

Daldiran

"adnsaid pue 201A12S

Ansnpun sAnouoInE
2 uo Apmys [ejuawLadya
Uy POyt DY

Arenb ‘usap ysrAls se yons sidaouod 1oRNSQE UO SUISN00] ‘AUS B UT AJN[EUONE WO ABME PIAOLT JABY SIALINSUOD 1“v | Swsn dq Sumepemomen
181} 1BY} pa[easal u22q sey 1] "Aufenb pue Anjiqemp ‘udisap ysijAls ‘2oueuuopad ‘28nsaid ‘2oraes Apenb ‘Awouooa [ang “yaung 70 suua) ur suondassad
‘A1Lm2as “J0JuoD JO SA[QELIEA 21} 01 SUIpI000R SIaUmsu0 Jo suondaoiad puelq A[IqOWOINE 21 SUIILIAIEP 0} PAUIE S 1] 0T | 6107 | ¥V [2NA | PuBIq JAUMSUD ULMSEIAY
"PasEI
A1032182 112853 AU 1T JAAOTLNY “JS1] WIP UI JSEAINAD 0} PAAIRSO SEM SILIOF2IED IAUI0 UI JRAOUIN AT, TUSIOIIATR
W31] WIp 3y} Ul SI9PI0 U2SSAP UI ISBAUIUT UE SEAM 13U “ISAOWIN] 2] 103[J€ 10U PIP Sl 1Nq Y31 WIP U PaAL2sqo
SEM STUR)1 J2PI0 U] 2SBRUOUI UE ‘PAUTTIEXS 2IaMm SUOTIPUCD [joq Ul paoe(d s1api() "201012 & SU{EW Ul AINOLIp 2AEY Jou i
op syuedioned ng *2]qRIOWAM $52] ST MU 2U] ‘S3SEAIIP UONUANE pue uoterdaIdde 1o [249] 21 ‘31 wip u] “Fursooyp ‘oz h ‘nuaw o wox
T} PIBY B 2ARY A “I2AIMOY] "2I0W )1 I2GLUIUIAT PUB 20T 1 23{1] “A[[NJ2I8D 210 NUawW 1) aurrexa syredionsed uyay % | uonoagas pooy uo Sunyy
WBuq w ‘A[3mplonoy sajawered peo aanmdoes pue Alowaur ‘wonuape ‘Furyl] o) SUIPIOIE PEUT A SUOTIEN[BAT 0IT | ozoz | ‘urges JURINE)S2T JO 103152 21
"sIamnsu09 Joj Juepodu are Amumpoddo ay Smssnu Jo Jurpaa) 2 pue s1ojeo ‘Tmod 20uazsjal
AU} 187} PARNSUOWAD APMS AU [ "WSIUEY2AM JNO-YID PUe SI0[0d ‘Mo Jussnu Jo Surpaag ‘wiod 2ouazgal ‘eacidde PO DT A
[E120S 2IE SISWMSUOD JOJ USISAP 2)1S 20IAUNLI0D-2 2AI3]R UE UT papnjaul aq jsnuw Jewy sied 217, o) uonuape Aed L v | sons 20muwmmos u.aEE%
JBTA PUB SINUOIEND 2u) AQ pasteauad are satuedwod 21 Aq paredaud sausqam 2t) uo Anpiqrssasae pue dewr a8edgam ‘10[00 ‘eond ® | Jo suondaosad stawmsuod
1x2] ‘23edgam 21 Jo punoi3yoeq ‘s1xa] 2]qepeal ‘aouereadde apduns ‘snuatu Se oNS STUAWA2 MOT PAUTILIALAP U22q SEY I] 0T | 1207 | 'd ‘o) | uo Apnys Ememuadi: uy
"DAAIEGD
SEM JUIWA[2 PUNOS ) IPIM UMOYS SJUIUASTIAADE 1) 01 sjtredionued au) Jo UOTIEI 3 Ul 2582103D B _mEm&uEMa
21} 0] UMOYS M 20Ld PUB 20U]1S ‘PUNOS YIIM S[ENSIA Uty “Fuwreay pue Aowaw yosads Fupnjour suonauny
Auew sey yora ‘uordas [erodway 21 un sreaddesip 2suodsas 21 pue “Funjuiy) snoSUED Joj 2[qisuodsar st yomm ‘urelg
21} JO UOI3AI [BIUOIJ A} Ul SASEINUT AJAIOR ‘PaoioA 1 201d 21 USTM 18T} PAUTULIIAP U22( SBY J] "S[ENSTA A1 0] pajoeal
sureiq syuedionued 21 Jo SUOT3al UIEL20 1Byl PRAIRSGO S 1 "PAUTUIEXS 22M JUAWRSTLIADE 3] UT 218p uredures pue
20ud T4 S[ENSIA A7 "PUNOS YiM STENSIA UT SI3UBYD UOTILAI 21 JO ANISUSTUT 2U] 1BY) PaAJasqD U2aq Sey I Ing ‘punos
MO 10 (LM IMOYS SaFewT 0] PIATAOAI AI8 SUOTORY "PUNOS I PAYIIEM AT ST JUIES 2U) UM DARATIOR Bunayrem
81 uoIFal siy) ng ‘AQualis payojem 1. s2oud INOYILM SAFRWIT UM A28 J0U 81 ‘sueFIo AI0SUS SNOLRA WO [[NLULS ‘N Ul SPURJ) M3t JO S
Funnquioa ur 2(01 & s4e]d yora urelq 21 Jo uordal jeetred 2 1Bl pauTuLRiep U2aq sey 1] 'sdnosd omy oyt paprap ‘Ron A pue | unjuewedewew uondaosad
218 saFeun ay) ‘20U STy 01 21y] 's20ud NOYIM 250T) PUE $201d )M 501 UAIMIRQ JUAIAIID A1M OIB3SI g ‘U pUE SunayIewomau
21} 10] pasn sadeun 21 0] SUOTIOE2J 3U 18] PAAJASGO Sem 1] Spouflet DT Aq pauTelqo ssutpul 2y} o} Surpioaoy g | 1707 | 4 ALY U0 [oIeasal
ssupulf | poypRy | 1eax | siogny L

POy HIF Fuis) SAPMS Sunnjiewoanay pauduwy

(ON R



AYBU Business Journal, 3(2), 54-72

Daldiran

"SI2ST. PAULIOJUT JO SpUTW 2y} U1 208]d B 23{B) PUB 20U2I]JIP
PUE SS2U2IBME SUIIE2ID ‘SFUI[22] PUB SUOTIOW? [ENO0IY) 128N PAULIOIUT 10 s20u2Lad X2 pue salJowaw
1 dunjoa? Aq puelq 1) S[[EJ21 PUE PUBIQ 21 [)IM UCIIIOUU0D [BUOTIOWID UB SA)BID JEY) JUR[NIULIS
AIOSUAS 2AIIDALI2 UR SI [[JWS 1BY) PALJLIDA U22Q SBY 11 “IOAOI0[N "PUBIQ 21 YlIM PUOq [BUOLOWD UE
SUIYSI[QRIS2 Ul JUR[NWINS AJOSUIS 2ATD2]J2 UE 2 0] PAULITJUCD U22g SBY 1 {PUBIQ 21 SPIEMO] S5UI[22]
pue suonjowa padreyd Ajaanisod Funeals Aq ssaso1d Funjew-uorsioap a1 uo 1oedun aanisod € sey i

‘Funasrewiomay
1o

SULIA ] UT 8I957]
pawuoju] Jo
$53001] UOISIIA(]
A} U0 [[awg

[2ONA % 21 J0 1229

"WSTUBTDAW FUT{EW-UOISIISP PUE UOTIOI U0 193]]2 JUBIIJIUSIS B SBY] [[SWS 18] PA[BIAI U2( SEY 1] 0T | L107 | 30U | 1O JUIW2INSeay
JUI2INSEI[N]

ANeuOSIag

"TEOTIUAPI JOU 2J2M SPUTL JI2} UT SEA JBUM DPUE SIAWMSTOD PUEIE JO SULA]

21 JO SJUATUAIEIS U1 JEU) U23S SEM )1 ‘SasA[EUER 2S2[) JO )[NSaI B SV 'PAUIEIQO SEM UOTEULIOJUI Ul aressay
1adosp pue I21ea[d ‘sny] powewl A2AINS 21} JO I2)[I] B SE PISN SEM pOUlewW NI oY) ‘Spiom ﬂﬁh”ﬁﬂmﬂ_ﬁ
1o uy “Aneuosiad e se sisd[eue NI 01 paioalgns sem puelq paiynuapl Ayl ‘YoIeasaI A1) Jo age)s 1 “nikeg uwcmcmeE mEcw
pu0das A1) U] "sISA[RUR A2AINS 21 J2YE padiowd jey) Aypeuosiad puelq o) panquie 2ano2(pe ue pue “N | zowesg uﬁ yeadg
UM PRUNUIPT 21aMm spuelq Jojeiado ‘[[oieasal ay) U] “iojeiado pURIQ 2UQJEPOA I UEY S2ANGLIIE “[3onA Y sanfuo] pue
Ayeuosiad puelq 2Jow Yim PAIRIoosse s1 10jesado puBlq [[20XIN] AU 1By} PAAIISQO U22q SBY 0TI | 8107 | 'S “pmzQ SUTRI INQ) O(]
poyleiN

Smdewnoman

duisn

S[ENPIAIPU] UO

"§53] 10B21 UL PUE 210U 10BII USWOM 1B} PAAIasqo u2aq sey 1t ‘A[Surpioaoy dnoid QNI

122lgns 21} Ul sI9YOWS-UoU pue siaxows uneredas AQ paINSEal 2Jam JUSWHAIUNOULE 2914128 21jqnd N | onang mn.ﬂuﬁm
a1y} 0] SUOTIAEAI A ‘uomppe uf aanisod azow st uondassad (e1auad nay pue *sjods orjqnd Surjotus “adnzp -TUY JO 19339
-TJUE Ul P3SN JISNI PUE SPUNOS 2] 0] USWI UBY) JATISUIS IO 2IE UWOM JBY} PAPN[IUOI SEM ] Nnad | 8107 | %A ;um_m a1 SuIuIuLIAIA(g
SZurpul [ pOURIY | eax [ siopny IMIL




AYBU Business Journal, 3(2), 54-72

Daldiran

'S3LWEU pueJg 3Y3 Jaquiawad Jou pip A3yl 1Byl palels uaw ayl o IT
PUE USWOM B4} JO § ‘DWEU PUBI] 3] PRJaqWaLuad USW Y] JO § PUE USLWIOM 33 JO § 3|IYM "PaYIIEM
A3yl SluBWSSILBARE 3yl Ul SSWEU puBlq 8yl pasaquiawal Asyl Jaylaym payse alem sjued)oed
B|EWa) pue 3|ew "Buiyoe.l aAa Jalie palanpuod AsANS ayl u| "sisA|EUR pajielap B 1no ALJed pue 1a(go

SpY JUBIIBJUISI] JaA0
SI3pUBD) JU3JAYI Ul
Salda1e.41g JuIsiUBApY

"N ‘|22n4 PUE 553U3AI1IBIY
pasna0) 3y} IN0QE 3JOW JuIy] ‘UsW Uey) S3FesSaW USHLIM PUB |BNSIA UO 3JOLW SNJ0J USWOM Jey) pue g Suisuanpy
paulwIalap uaaq sey 3 ‘Ajulpoday "SIUBLUASIIBADE JUBIIBUISIP Ul sadesSaW [ENSIA PUB [BQJBA BYD | Funpoel] ‘nugnJeg J0 uondaasagd
03 sjuediDilied 3|BWa) pue 3|BW JO S|2A3| SNJ0J PUB UOIIUSIIE 3] U3amlag Palialap aiam saoualayla -2Aq | TZ0Z | “w'nans | 8y jo uonenjea3 ayl

‘gjuedionied 2[eW2] pue 2[BW J0J J2YF1Y 51 030] WILIID 201 211 PUE 51X2]
a1 U0 sN20] k) ‘ST Iy [ ‘aFeun 21 U0 1x2) A1) SE UONUINE [INW SE JOBINE 10U PIP 050 JBd 21 ‘25w _
ST} U] "JBD 21} Jo 2Feun 21 yia Japado) paoeyd s1 1 qorym Ut 2R 21 ST WLOJ 20U S} Ul 2Feun afg wgé.ﬂwﬁwhm
TWE2ID 201 21) U0 35U ST SN20J 21} M 3L A[UO 21 [, 'UAWOM PUR UIW JOJ AUIES 2] JSOWI[E SEM mEmEEﬁ.i pawat
WLIOJ USY0IQ UT SFEWT WESID 331 3Y) U0 UONEIUIIU0D 37} “ISASMOF] "WIO] S[SUIS € uT sem 1930qo weamn | Fumjoei] "V [2mA | wondumsuon omuopaj]
201 21} YOIy U1 Sadewn 21 uo snoojf Jou pip sjuedionied 2[EWwa] pUE (W Ioq JET} PIPN[OU0D SBM ] =2f7 | 1707 | Wiy 10 UOTBUTIEXT
"S20URIAITIP Japuad uer Iayyes suondaozad-j[es pue saouAIAIp
[ENDIAIDUI §1 IOTABU2Q ISWLNSUOD U I0J0E] SUMINIIASD 21 B} PIpN[IU0d SEM )1 ‘A[[EUOIIPPY '
‘Aouedarosip-J(28 s SUO[E IOIABURQ 20UBDIOAE S2SE2IOUT JYSIOMI2AD 1E] PaIpn[ouod Sem 1 nigoi3 8
‘[e1auaF U] 2215 Apoq [B2D1 2A0QE [I1M S[ENDIATDUI U SISEAIIUT 21BIS UOISUA] 2] {1y *azis Apog [eapt ~ ‘unad
MO[2q M 2501) puE 2zZ1s Apoq [EapPT [IIA S[ENDIAIPUT UT Y1 10U SI AJBIS UOISUR] ST} 1Bl PRAIISGO "y
u22q sey 1 *Azoay) 21 Jo 2ouepdacoe siy) woddns pautelqo s)nsal 2y} YInowyl[y "Jeal pue uolssardde ‘uppp1dy
‘128UE Ul NS [[IM 1] "ISESIDUT OSE [[IM UOISUI] Y ‘SISEAIUT JOUILJIP 2] SV "UOISUI] SISNED-[as uewng JouTgag Smseyomg
[E2DI 21} PUE ][5 [B2I 2U] US2M]AQ 20UIJIID B JO 20usixa 2y | iAoty Aouedalnsip-Jjas 01 Surpioooy N JUUQ) SIUMST07
'S3SBAIDAP [ENSIA JUBAS[I U} 0] UONUANE ‘JS1am [eapt ) spasoxa uondaoad Apoq waumd A | Funoei] ‘undny | uo Azoayy Aouedarosigy
SE B[] P2AI2SQO U23q SEY 11 20142p Junioen 242 2] woij pamelqo sdew amieradma) a1 01 3uIpIoddy -2fg | 1707 suwoj| -1[2g JO suonda[lay
5 oseasal
‘remidz() FunayIEwoman
"UONU2NE § IWNST0D 1) SIOBIE mseg v :sa13ajens
Jonpoid a1 Jo Jusjuod 3y Sunda[jal s[ensia 0} 30vds s10w SUIAIS puE ‘uonusye uo 19333 aanisod e sey | Funjoelg »V UOTBITUNIITOD
s1apaf renden wr u Sunum Aq Swdeyoed 2wy uo aweu puelq 21y Sunydqydg 1ey) (Basa sFutpul Ay 247 | Troz | W fd%el | Sunerew ur Swideyoeg
ssujpulf | poyRIy | 1eax | siogny ML

PO SUIBI]-IAY SUIS[) SAPN)S SupIewoInay [edapdumy

63



AYBU Business Journal, 3(2), 54-72

Daldiran

12je yoea woddns jou op anbrujoa |
JuneyIewomap
sy[nsal dew 1821 PUE SI[Nsa1 ASAING "UONUANE 1IBNIE 10U S20D SOWE AJUA1N]J2 AFISU2 Wis] 2] "WaT] 0} UMOTS Qs ondarag
aurel] SUISTLIAADE 21 UT Ssauysal] pue Surjood splom 2y o} uonuane atowr Aed sjuedionrey -aseyamd A1aaa —— o.u 10 fmm L
U1 JOu 10 A[puaLy A[[EIURWUOINAUR 218 sonpoid 2y} Jayaum o) uonuaye Led Alrenda jou op A Jet 2Je1s PUB | Sumyoer] gndow | uoneonddy Surey EF”
BUTDUR)SIAPUN J2U22IF B PAUSIqeIsa 124 10u 2aey sjuedionsed 21 181 s)nsal sA2AIMS WOI] POO]SIZPUN 2 UBD 1] 287 | croz | N ‘umgdeg U32I0) U0 [Iesay
"way
azisedwa 10 S[ENSIA 25N 10U O A J1 U2A2 *SSIUAIEME MO] A[2ATIE[2] [ILM SPURIQ [iim 232diuod UED 18T} [2A3]
¥ |E UONU2NE JJBINE SSIUAIEME Y31 [JIm SPURIQ JBT) PI[E2Aa] U22q S I ‘S3uIpuIj 2u) 0} Supiodde ‘uonippe
uy Juu g d 3
[ ‘Suuaquawar pue Fwsnoo] usamlaq drysuONE[aI 2Y) SULIJUOD SIY], Y31y S1 SPURIQ PAISUIAMWAI U0 SN20] N A
21 18] PAAJ2SQO U22Q OS[E SEY ]| "SIX3] SMAU 1M PI]EII0SSE 10U 218 BY] SJUIWASTLIAADE UEY] UOHUYE 2I0W ®°S 08un0) | aka Bia syuowasIIaADE
JOBINE $1X3] SMAU (I PAIBIJ0SSE SJUAWASTLIIAPE 1B PAAIISO UAQ SEY J] "MO[ 21 1x2]uod U1 pauonisod jou N _mzomm _ 0 Tonuane
312 JET]} SIUSWSTLIZAPE JO S2JEI [[B03 AU} A[IYM YSTY 2T\ JX2JU0D U S[ENSIA PUE JX3) [HIM PASN SJUSWSTUIAPE | Sumyoer] m_w:._"_u_ 1 10 JUALAINSES
10 S2JEI [[EJ3I A} 18N} DI[B2A UI2Q SBY ] 'SYNSAI 2QENIEWAI PI[EAAAI [[E02I DUE X2]U0D UO BIE(] 267 | R10Z | ¢ ‘uewey PUE 103]J3 [ENJX2}U07)
oIeasal uryoen-aka
T[S 210 Jo Juod] w uads awm a1y s10aj1e Aouanbax Y (SO0 U1 SAAJaTS
durddoys pue ‘uonoafas jonpord pue PUEIQ U0 O UE ARY UAID(IYD SUIARY PUE SMIE)S [EILIEW JUSEIANAD | Suryowiy ‘A fSamn | uadienap mg_%maﬁ%
BuTySEMISID JO 010D 2] UO 193112 JUEDIUSIS B JARY 10U OP [2A2] SW0JUI PUE I2pUaF 1BY) PAPN[IU0D SEA 1 247 | 6107 | ® QMY | 9sm0Iq SIAWNSUOD MOF]
Jun{oEn
(8] 1981U0)) 10BIU0)) “UONEAIZETY ‘Y S ‘SWooy Sunaajy ‘Quemelssy -aka kq sp10 mMmE
“AIaq[en) ‘sanioe ] ‘swooy Ing) ‘s moqy ‘a8eg swop] Furpnpour safed qam 211 UO UOUANE YINUT JIBNIE 10U 10 53158 g2 amﬁ 10
PIP SYUI[ 1} JB1} PAUTULIAIAD SeA 1] PUBY JAYI0 2} UQ) WOTUE HI0W sjoexe A[[eiauad oFo] pue awrew (2004 | Funjowi] W weu] | sisA[Eue 101025 WSLMo]
1) UM U0N0as 2] ‘Size[q ul Sunesado S[2101 JA0QE PUE JEIS-H JO SAJISGAM Y] UO JBT] PAIISQO U] SEY 1] 287 | 070z | wNPmA | o w Sunasrew endig
Spotlaul
“I3WMsu0D 2 Aq pajervardde azow st AI[eUOTIOWR pUE 5 ﬂhmu“wh Mm_muwuﬁﬁﬂw
JOWMY JO 250 21 *2NIONAE [B1208 21 uo Juipuadap sauea 1 YEnoye pue “3umies-a42 210w ST S[RIIIWI0D ,ﬁ_.“. mu_“E JuaaEp
Ul U22108 21 JO A[PPIW 3y} Ul S0F0] pur spuelq duiuonisod JeY) PAUTLURP USa( Sey ] ‘[[eoa pueiq jonpoid dunyoeI] H “{e[ns Io mwugu}uuuﬂu
S2SEIDUI SIY) PUE JAWMSUOD 2] JO UONUNE 21 10eme s[eadde Fursiiaipe JUIaIIp 1B UMOYS U122 SEY 1] &7 | 1707 | WV Seyol al) Jo sIsAfeuy
ssupul | poyRly | 183y sioginy ETITIA]

poglagy Suryaea] -aLq Suis] saIpni§ Supaaemodnay eaaduwy

64



AYBU Business Journal, 3(2), 54-72

Daldiran

"UOIJBIADISUOD QJUT U2YE} 2q P[noys

SYON] 3 JO SUIINO [e12uaF ) woIy SpueIq Ay YA KNLIBIIWR] SIPALIP Yonu a1 1eyl paziseqdws 1NpoIJ ®
SBA )1 ‘JOAQMO]] "PAUEA[D 212M DUBIQ 21 JO noA purwal Aew Jey) ejep pue sodo pueiq ‘sadeun ay S8 Yo Jo 2[durexy
duiedard a[gp 120 yoea qiim paddepiaao SFUTDUI] 21f) 1B} PIAIASQO SEA 1T DUB AIMJBIAN] 21 UI "mgﬁfmaﬁﬂzmw
s)nsaI Apns Je[Iuis Yias pareduion azam syNSal s3] [YIAT 221A2P [YJAT 3Y) WodJ paurelqo ejep ay q'1|  anbmgoag EEE_.E
A 2[quedwon a1e synsal 252y ] 74 st padnosd sem dnosd yonz payi] 1sea] 2y} pue g Se paIAsn[d ‘UepuEyy | jonpoig v Jo Fumi
sem dnod Yonn payi[ Jsour ) ‘SHnsad 153) [RIOTARYSQ ) WO PAUTEIQO BIEp o) o) Swploday | T | 0707 | S ‘uewn) | Jo[aAaTay dumsag
SSUIpuL] [ POYRIY [JEIX | sI0gny ML

POIAIN [MIAU BuIs() sapmig§ Bupjaytewoanay earduy
"suonoeal Jojesado 0 asuodsal uappns s11 0} anp 1sn) Jo JUI[A3] € Pajeald pue JOSU2S QSTOGSAI U
: . _ JIUBA[ES Fursn s[apow
a[1de azow sem ‘suoneloadxa o] Arenuod ‘quawdmba £jages 10 [242] Mo] B )i PUBIQ J0JIBI) 2] A[TYM q ‘TEpan 101081} JUAL3D
‘asuodsal 218] 511 0] anp 1s01 Jo SUT[22] MO[ B PRY MONAS 2[qels B pue juawdmba £1ayes Jo [aaa yaiy ¥y ‘zekog | 10 asn oouapiyuod Jo
B AL PUEIQ JOJOBT] 1) 1Y PAAJASQD SEAL 1T ‘PAUNIIEXA SBAL JOJRIado J0JJBI) aU) JO BIRp S UMY | MSD | §107 | 'V ‘ZeAag | [2A3] 3y Suruumalag
sassaooid
duddoys aurjuo
"$20URIAJIP Japuad ety 1eties suondaoiad-J[as pue S0P R
[ENPIAIPUT ST JOTABYAQ JAWINSUOD U1 JOJOB] SUTUTULIAJAD 241 1B} PApn[ouod sem J1 ‘AJ[BUOTNPPY (eySip UE SaATE
'sdnozd oM 24} UAAMIAQ S[2A2[ UONAIPPE JAWIAUT UI 2DURJIP JURDYIUSIS OU SEM I ] 'SIALRU 812 | [ENSIP JO S[2A2] SSans
[endip o) paredwod sjueifiunm [NSIp 10 S[IAS] SSaNS SN saseaIour paads jawaiur umop Susorg | SO | 8107 | YN ‘undnmy | Jo sisA[eue ouaworg
STUIpuLy [ POYRIY |83} | sIoqny ML

PO HSH Smisy) sarpmy§ Supaysemoanay [eaundmy

65



AYBU Business Journal, 3(2), 54-72

Daldiran

SISATEUY
guipo) uonoy [e1oey
Jo sueaw Aq A1owap
JUWIASIUAADY
"SNAWIS 2AT]0A]J2 UE SEM JUAUOD [BUOTIOWS ANETU I SIUSWASTIIADE ‘g “keqoyry 10 JUBISSASSY
ur paoe[d OISNWI [BOISSB[Y USTIN] ‘OI[OUOUE[AW JBY} PApN[ou0d SEM )] "HONEWOJUr duroads ¥d Sy
-pe pue a1710ads-puBIq Jo 1515009 sasuodsal [euorjowa sy auy JoF3 ey spe ay Jo seuads YL | SOV | 9107 | D) ‘pjozog U1 20UATIS0INAN
ssuipulq | pOYRJY [Ieax |  siopmy ML
PO SOV Bulsy) saIpmig Sunaxsemonay [eaniduy

a

‘TofEpang
pue’} 'SUING yanoam
101E] ‘Gaxsin “1 | Joiaeyaq aseqamd jo
[EUOIIPPE UE SE papiAoJd ST JuTensuod Jadpng oyl o) ANANIsuas papiaoad ‘Aoemooe Juaoad ¢§ m ey g | saje[aoa femau o
suoIs123p aseyamd-uou 1o aseyoimd 1aydivap o} pasn aq UED SUONEATIOR [BINAT JBY) UMOUS UG SEY ) | SUNJ | 8107 | "W 'IE) | Jo uonednsaut uy
Spotjaw
mau  gidep-m
pue (SyNj) Fwdeun
weiq  ondo e
"§[a42] Juam23E3 U2 [BUOTIOW? PUE uonuape syuedionmed [ ‘exe’) y | SPE A} UT I9AO-2010A
UT 2SEAI0AP B PASNED AJANI] S[EIIAWNNOD A ] FUTMp SI3A0-3010A JO 35T AU JBY) MOUS Snsar Ayl | SUNJ | 9107 | " A ‘UaSHID) | 10 10812 21 Sumaala(
SEupul] | POYRRY [Ieax [ slogmy ML

POYIATA SHNI Buisy) sarprig Supayewotnay [eapdwy

66



AYBU Business Journal, 3(2), 54-72

Daldiran

67

*A[9ATI3]]9 2I0WI A[qRIaPISUOD ATSNPUT POO] 1)) JOJ SNISqam U0

AZINN A3Y] UONBULIOIUI [BNSTA 9Y)1 2anpold ued suadya ‘saurpui s,Apmis 1 JO JY31] U] "UONBULOJuI mn;uwwﬂcﬂwﬂﬂ

[ENSIA pauue[dun paurejuos J1 asnesdq adedgom 7 JULWLRAXD A1) U0 JAUII 2Idm S[RAI] AJorxue | Furyoel] H | Susn mu:mw_u A, SSOUISNQ

S[ENPIAIPUT 31} 18} PUNOJ UYIIEISI Y] 'INOYINOM[ SNI0] NN JUTUTRIUIBW PUE UONUINE SIDSN oAg ‘noun g ¥ POOJ U0 2oUaLAdXa
Juumdes 1B 9AI93]J0 SIOW 1M SJUAIUOD [BNSIA PAIMONNS §,211SqaM 3] 187} S[BIAI SUIPUY AL ‘094 | zzoz | cddeqeg | Jasn jo uonpuUUNR( |

gISATeuy

FunayrewomaN v

_ 1R NSO YSPHEnL

101812d0 JUIIIIIIP B WO IIJJO JATIDRINE U 235 A J1 J0jerado J1am) aFuetp | Sunpel] S L Ul J0IABYRE

Aewn 421 “01eIado SO T I PITSTIES QI8 SIAWI0ISND FUNSTXD JT UJAD JB() PIAIISQO Udq Sy kg g%y | Sumponmg smwoisny
11 "storerado NSn) Aq paredard suonoword ) AQ PAIAJLIE I SISWIOISTY FUTISIXD 181 PA[BAAI ST | *SOVA | 6107 | ¥ “H ‘Zog DUWERH UNG-0107 V| €

"p0udIajaId pue AI[IQeZING001 sanbruy2a

S J210BIRYD 9 0] ANQLIU0D JOISEW puelq Juaueuuad © Furaq pue sapnime onoyiedwAs sIy “100Sejy sisA[euy 3uipo)

puelg 21} JO yoeoldde snojowny I ‘IN0LIEYD JNIRID) UST] Uyl 01 Yeads 01 Afiqe 211 sunnquury [e10B] pue asuodsay

‘sjuedionged 2] uo Aouapus) Fuiseyaund oYl U0 JUBUIILDP SUONS B JuIABY Se pajardiomur aq mhwmﬂmw“ﬁ”m

p[nod 11 ‘suonsanb 211 0] UIAIT SIIMSUR 1]} PUE SPUOIIS UT UNE) SNNIUTS ] JILM JUNOIIB OIUT UIHE] mEmD.:mE LU0

213 SNNIWMS PUE UOTB[NINS JANIS0d JO [JAI] Y31 1) UayM ‘dnoIs 13281 UST Y1 U ‘SMITAINUT | SIVIX “ 14010 AL UJ SI00SE4
208]-0]-208] UI Payse suonsanb pue ANANONPUOD UDYS ‘SI00SEJA PUBIE UI SIUIWAAOWI J[ISNIL [BIE] ¥so | 1707 | ®0Ndeqg puelg SuizAeuy | 7

"sIapuad |ioq Joj suondaazad

JUNOJSIP U0 12372 Yeam € djoword S[IqE] JUNOISIP UM I ‘soalgns 2[ewa] pue [BW Ul wondoozod junoosp

suondadzad JUNOISIP SIAWNSUOD UO 193] FUOIIS B JARY S[IQE] DI 1BY] PIAIISQO SBM 11 ‘AJSUTPIONY | Jum{aRI] 0o 8 1002 0 E&..E

"SUONdI0Rd JUNOJSIP  SIDWMSUOY UMM dNSUONE[AI JSO[D B JABY S[OQE] JUNOISIP U0 SIO[OD 249 LW 217} INOQE YAIBISAI
U} 1EY] PAUNIDIAP Sem 1] "ADMUS 2] Ul PAINSEIW Sem Uondaoiad JUnooSIp U0 SIO[0D JO 1932 oYL | ¥ ¥SD | 0707 | TosSwHAd( JunapEWOMAU Y | |

SSUpUL] | POYRI | Jeax | s1opny aMIL

SpOYJaAA A[dn[nyy Surs) SATPNIS SUNANILIIOININ [edrarduy




Daldiran AYBU Business Journal, 3(2), 54-72

DISCUSSION

In the research, neuromarketing and the tools used in the context , which is still a relatively new field of study,
are tried to be discovered, and the ways of using neuroscience techniques in the field of social sciences were
aimed to be revealed. In 26 experimental neuromarketing studies that fit the research constraints, it is found
the conducted research are related with marketing field on advertising, promotion, consumer behavior. In light
of this overview empirical studies conducted on neuromarketing field in Turkey demonstrates that Eye-
Tracking and EEG methods are the ones utilized most commonly. GSR, FACS, FMRI, fNRS are the other
measurement methods derived in consumer researches. PET and MEG are shown to have quite limited usage
within predetermined constraints of overview.

The relatively higher use of EEG and Eye-tracking among the neurometric methods discussed highlights to an
important point. It demonstrates that there is an increasing trend on the use of single method on empirical
studies. However, incorporating neurometric measurement tools such as fMRI and fNIRS used in
neuromarketing studies into integrated measurement processes can provide more comprehensive information
about the consumer brain.

In parallel to this, the insufficient number of studies conducted with multiple methods is relatively small. The
combination of neurometric (EEG) and biometric (GSR, Eye-Tracking, FACS) tools provides much more
meaningful results by combining the stimulation process based on brain nerves and the physical reactions of
consumers. (Juarez et al., 2020) The main reasons for the low number of studies conducted with integrated
measurement are the cost of the tools used and the prejudiced attitudes of the people who will be subjected to
the study towards neuroscience measurement tools. In addition, since neuromarketing requires
interdisciplinary work, is high in cost, and is a relatively new field of study, the number of experimental studies
conducted in Turkey is not high.

When the current studies are examined, it is possible to make suggestions for future research on certain
topics.Studies in the literature emphasize the relationship between perception management and marketing
strategies. Perception management plays a critical role in influencing consumers' decision-making processes.
However, in order to manage consumer perception correctly, marketing messages must be conveyed
effectively. At this point, more research can be done on the difficulties in the communication process and
successful perception management strategies. Neuromarketing research provides a more in-depth
understanding of creating and managing consumer perception.

Research indicates that the combined use of visual and auditory stimuli enables consumers to perceive
messages better. However, in cases where numerical values are included, the negative effect of a second
sensory stimulus is emphasized. This finding emphasizes the importance of marketers using visual and
auditory stimuli in a balanced manner. Investigating this issue from different aspects provides an idea for future
studies.

A study on the effectiveness of electronic commerce sites and how they are perceived by consumers was
conducted using the EEG analysis method. This type of research is important for understanding the consumer
experience on online platforms. Data obtained through the use of EEG makes a valuable contribution to
understanding the effects of design elements on websites on consumers. In order to gain more information in
the field of neuromarketing in Turkey, an expanded research can be conducted to include neuromarketing
strategies of social media campaigns. This study can provide a broader perspective including digital marketing
and consumer interaction and contribute to the development of new strategies that will provide competitive
advantage in Turkey's dynamic marketing environment.

Moreover, a study on the effect of lighting, one of the restaurant ambiance factors, on food selection from the
menu was conducted using neuromarketing tools. Such studies are important in understanding consumers'
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sensitivity to visual and emotional elements in the service sector. In addition, the hotel and tourism industry
can optimize their ambience using findings from neuromarketing research.

In a study where automobile brand perception was examined using the EEG analysis method, it was tried to
determine how consumers perceive automobile brands. Such research is important for understanding how
brand perception affects consumers' emotional and cognitive responses. Brand managers can strengthen their
brand strategies by using insights from neuromarketing research.

Furthermore, a study examining the effects of anti-smoking public service announcements and the music and
sounds used on individuals using EEG analysis offers an important perspective on the effectiveness of public
service announcements. Such studies are important for understanding the relationship between emotion and
brain activity in the design of social awareness campaigns.

In several studies, data collected through traditional scales were compared with data collected through EEG.
This comparison is important to evaluate whether the neuromarketing approach provides a more in-depth and
direct understanding than traditional research methods.

The basis of the neuromarketing approach emphasizes the importance of consumers' sensory and unconscious
reactions. This is critical to understanding the role of emotional interactions and subconscious factors in the
consumer decision-making process. As a result, experimental neuromarketing studies conducted in Turkey
reveal important findings in terms of consumer behavior, brand perception and marketing strategies.
Evaluating these studies allows us to understand the developments in the field of marketing and evaluate this
information from a local perspective. These contexts should be adapted to rapidly developing and changing
customer needs and emerging technologies.

The limitations of experimental neuromarketing studies in Turkey should also be taken into consideration. The
difficulty of generalizing these studies, which are limited to a specific brand or sector, may encourage the use
of more diverse and comprehensive sample groups in prospective studies. Additionally, how neuromarketing
will affect marketing strategies in Turkey with technological developments should also be evaluated

CONCLUSION

To conclude, the concept of neuromarketing which can be named as a relatively novel consumer research field
is discussed and neuroscientific measurement methods are presented followingly in this overview. The
empirical studies in Turkey related to marketing are highlighted and demonstrated the extent of developments
in use of neuroscientific tools for identifying consumer decision stages. This study aims to be the pioneer for
presenting only the studies which utilize neuromarketing methods and the studies based solely on theory
instead of practice is kept out the scope of this overview. Although, the overview has several limitations in
terms of surveilled databases and methodologies, it offers a systematic list of studies conducted earlier and
may inspire future researchers about the topics covered earlier in the marketing field in Turkey. The conference
papers, master and PHD thesis are not included in this study however, they may provide further insights to
understand the situation of the field.

Neuromarketing studies, which have been used effectively in marketing in the world since the early 2000s,
were later reflected in marketing research in Turkey. The number of articles, papers, theses and books
published in the field of neuromarketing in Turkey is quite lower comparing to the world literature.
Additionally, there are relatively fewer companies with a commercial research purpose. Despite all this, it is
possible to say that a lot of progress has been made in this regard, thanks to the brain-related research carried
out in the last 10-15 years. Of course, these studies do not mean that all the mysteries of the brain have been
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solved. In other words, it is a fact that there is still a long way to go and it will take years for humanity to
achieve this in this complex structure of the market.

It can be concluded that neuromarketing studies in Turkey are not as intense as in the world, however it is
thought that neuromarketing studies will increase in the near future. Several universities include courses related
to neuromarketing field in their curricula and even offer Master programs that provide neuromarketing training.
This will increase the number of academics working in this field. As the benefits of neuromarketing are seen
concretely, businesses' interest in this field will increase.
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Abstract Keyword

Applications such as stopwatch, digital clock and counter are among the most Cost analysis
frequently used applications in the digital world. In this study, we focus on the  goowatch,
stopwatch circuit by taking it as an example. The main function of a stopwatch isto  Arduino development
keep, control and manage time. The goal here is how to design and realize a low cost, board,

power efficient and less latency stopwatch. In this project, the 4-digit up counter was Digital integrated
designed and implemented using Arduino development board and classical digital circuit

circuit elements. It was also simulated using the Proteus package program. A
comparison was made between the two presented methods in terms of cost,
performance and power consumption. As a result of the comparison, the lowest cost,
highest performance and least power consumption were obtained from the circuit
made using classical digital integrated circuits. Therefore, digital systems designed
with classical digital integration are much more advantageous, especially when mass
production is needed.

1. INTRODUCTION

In this study, a digital stopwatch circuit will be designed with both classical digital integrated circuits and
the Arduino development board. Both circuits will be compared in terms of cost, speed and power
consumption. The main purpose of this study is to directly apply development platforms such as Arduino
without any research, even in the simplest circuits. However, circuits that perform the same function can be
designed and implemented in a more economical and high-performance way using classical circuits. Here, the
Stopwatch is considered only as an example circuit. This is valid for all electronic circuits. Of course,
comparisons of other technologies and methods can also be made in this type of study. However, not only the
cost comparison was made here, but also their performance and energy consumption were compared. It was
thought that doing them all together would not only increase the cost but also lead to distraction of the reader.

A stopwatch is a timepiece designed to measure the amount of time that elapses between its activation and
deactivation. A large digital version of a stopwatch designed for viewing at a distance, as in a sports stadium,
is called a stop clock. In manual timing, the clock is started and stopped by a person pressing a button. In fully
automatic time, both starting and stopping are triggered automatically, by sensors. The timing functions are
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traditionally controlled by two buttons on the case. Pressing the top button starts the timer running, and pressing
the button a second time stops it, leaving the elapsed time displayed. A press of the second button then resets
the stopwatch to zero. (Wikipedia, 2023)

Figure 1. Digital stopwatch (www.wharton.co.uk, 2023)

Digital stopwatch is an important timing device widely used in both industrial and daily life. Compare with
conventional mechanical stopwatch, the main property of digital stopwatch includes low coast, high precision
and high reliability (Yu Han Shen, 2018).

1.1. Counters

The most basic digital circuits of digital system applications such as stopwatch, digital clock and scoreboard
are counters. Counters are used as the basic circuit in the stopwatch, which is the main element of this study.
The performance of the counters also constitutes the performance of the stopwatch. Counters are used in this
study, both in the stopwatch made with a classical digital integrated circuit and in the stopwatch made with
Arduino. A 2-bit asynchronous counter is shown in Figure 2 (Demirel, 2021).

a() o)

HIGH
f FF-0 FF-1
Jo Qo Ji Q1
> CLK > CLK
Clock input _ -
KO QO oY K1 Q1 ) e

Figure 2. Two-bit asynchronous binary up counter

1.2. Propagation Delay

The time (delay time) until the input wave passes through the flip-flop (integrated) and reaches the output
is called propagation delay (tr.n and teri). Propagation delay is one of the most important parameters to be
considered in logic 1Cs. Because it is the main factor that determines the speed of integrated devices. Figure 3
shows the propagation delays (tr.n and teni) Occurring in a two-bit asynchronous counter. In the figure, the
time between the rising edge of the first clock pulse and the rising edge of the first flip-flop's output is indicated
by teLr, which means low level to high level. The time between the rising edge of the second clock pulse and
the falling edge of the first flip-flop's output is also indicated by teni, Which means high level to low level.

(Floyd, 2014).
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Figure 3. Propagation delays in a 2-bit asynchronous binary counter.

Propagation delay is not a valid parameter only for counters. It is also used for the delay between input and
output of logic gates and even for the delay between input and output of integrated circuits and
microprocessors. It is the most important parameter that determines the performance of circuits and systems.

1.3. The Arduino Platform

Is an open-source building and programming platform for electronics. Most devices can receive and send
information from it, and it can even send commands to a particular electronic device over the internet. It
programs the board using software and a hardware circuit board (Kondaveeti et al, 2021). Due to its user-
friendly or simple interface, Arduino is frequently used in microcontroller programming today. Like any
microcontroller, an Arduino is a circuit board with a chip that can be programmed to perform a wide range of
tasks (Srinivasan et al, 2021). It sends information from the computer program to the Arduino microcontroller
before sending it to the particular circuit or machine with multiple circuits to carry out the specific command.
An Arduino board's components can be divided into two groups: software and hardware (Demirel, 2022).

Hardware Components :

The Arduino development board is made up of numerous parts that work together to make it function
(Louis, 2016). As depicted in Figure 4.

e Microcontroller: At its core, the development board functions as a miniature computer that can send
and receive data and commands to the peripheral devices it is connected to. Every board uses a
different microcontroller, and each one has different requirements.

e External Power Supply: The Arduino development board is powered by this power supply, which has
a regulated voltage range of 9 to 12 volts.

e USB plug: This port on the board is extremely important. Using a USB cable, it is used to upload
(burn) a program to the microcontroller. In situations where the external power supply is not present,
it also has a regulated 5V power source that powers the Arduino board.

o Internal Programmer: Without an external programmer, the developed software code can be uploaded
to the microcontroller via a USB port.
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e Reset button: This button can be used to restart the Arduino microcontroller and is present on the
board.

e Analog Pins: Analog input pins from A0 to A7 are typically available. The analog input and output
are handled by these pins.

o Digital I/0O Pins: These pins range from 2 to 16 for digital input (typically). The digital input and output
are done using these pins.

e Power and GND Pins: The development board has pins that can pass 3.3 and 5 volts as well as ground
through them. (Badamasi, 2014)

ICSP for Atmega 16U =

-+ Digital I/0
Reset Button »
' « Built in LED
USB Connector #— 2 e RX TX Leds
USB-TTL Converter o S s RPN 16MHz resonator
Poly Fuse * .,“,; 2 : - 4 - | ICSP for ATMega328P
LM358 o -
5V Regulator #— " ___ ATmega328P
> Microcontroller

DC Barrel Jack *

3.3V Regulator «

Figure 4. Labeled diagram of an Arduino Board
Software Components :

A "sketch" is the term used to describe the Arduino program code. The Arduino IDE is the name of the
program used to create these sketches for an Arduino (Louis, 2016). The following components are included
in this IDE:

o Text editor: Here, a simplified version of the C++ programming language can be used to write the
code that has been simplified.

o Message area: It shows errors and provides feedback for exporting and saving the code.

e Text: The console presents the text output generated by the Arduino environment, which includes error
messages in their entirety and other information.

e Console Toolbar: This toolbar includes a variety of buttons, including Verify, Upload, New, Save,
Open, and Serial Monitor.

2. METHOD AND MATERIAL

In this project, we will use two different approaches to design a 3-digit up counter. The first approach will
use a traditional digital counter (using IC74LS93 and BCD-to-seven-segment-display drive 74LS47) to
implement the first circuit and the second approach will use an Arduino to design a counter. The simulation
will be done using the Proteus programming language. The propagation delay time between input and output
signals in both experimental lab and simulation result by (software) circuits will be used as the basis for
comparison between all methods presented. Oscilloscope and other measuring devices with 100 MHz
bandwidth used in the experiments are measuring devices with international certificates and accreditation.

2.1. Traditional (Classical) Digital Counter

Technically, the classical counter diagram contained four main modules as shown in Figure 5; they were:
the 555 timer, decade counter 74LS93, the BCD to 7-segment-display driver 74LS47, and the 7-segment LED
4 display.
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Figure 5. Schematic of the classical digital circuit

The first module. The 555 timer, was an IC® and produced a 1 Hz signal at the output pin 3. In other words we
wanted the 555 timer circuit to keep time by sending an electrical pulse to the second module, the decade
counter 74L.S93, every second. There were some external electronic passive components such as resistors,
capacitors and, diode associated with the 555 timer IC. Resisters values were R1=33KQ, R2= 33KQ, and
capacitors values were C1=220nF, C2=22nF. The diode value was 1N4007. The external components
determined the frequency of the output signal. The second module, the decade counter 74LS93, was an IC.
This IC would count the number of electrical pulses arriving at the input pin 14. The number of pulses counted
would appear in binary form on four output pins 12, 9, 8 and 11. It should be noted that the 74LS93 IC would
only be able to count from zero to nine in decimal value. When the tenth pulse arrived at the input the binary
output would be reset to zero, and the IC would start counting from zero.

The third module, the BCD-to-seven-segment-display drive 74LS47 for common-anode LED types, was also
an IC. The second module had four output pins corresponding to four bits of a binary number. This binary
numbers would have a decimal value ranging from zero to nine. This 74LS47 IC in the third module took the
four outputs of the 7493 IC and converted them to seven outputs. The four input pins of the 74LS47 IC were
7, 1, 2 and 6; the seven output pins were 9, 10, 11, 12, 13, 14, and 15. The last module was the 7-segmcnt LED
display, and it received signals from the 74LS47 IC’s output pins. The internal Light Emitting Diodes, LEDs.
Of the 7-segment LED display would be lit up depending on the signals coming from the seven outputs of the
74L.S47 IC. If the coming signal was high or 5V, then the corresponding LED would be turned on. In contrast.
If the signal was low or OV, then the corresponding LED would be turned off. The third and fourth modules
(BCD-to-seven-segment-display drive 74LS47 for common-anode LED type and 7-segment LED display),
these components will be used in all three approaches.

2.2. Arduino UNO Circuit

Second approach for design a counter, as shown in Figure 6, the circuit consists of Arduino as a core
component, the Arduino UNO is connected to the computer by USB connector installed on the Arduino device
to transfer the program to ATmega328P microcontroller. The circuit also contains BCD-to-seven-segment-
display drive 74LS47 for common-anode LED type and 7-segment LED display. In this circuit we chose a
Timer 1 type.
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Figure 6. Schematic of the Arduino circuit
3. RESULTS

As shown in Figure 7 and Figure 8 the results we obtained by using the Proteus Simulation to measure the time
delay for the three methods that were used in this study.

Figure 7. Proteus simulation time delay for classical digital circuit
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Figure 8. Proteus simulation time delay for Arduino UNO circuit

We obtained the laboratory experiments results for time delay by measured the circuits with oscilloscope as
shown in Figure 9 and Figure 10.

CHE Laa M S.60ms

Figure 10. Experimental time delay result for Arduino circuit

Table 1 shows the measured propagation delays for both the classical digital stopwatch circuit and the
stopwatch circuit built with Arduino UNO.
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Type of Circuit Experimental Simulation Delay
Delay

Classical 400 ps 75 us

Arduino 51 ms 64.38 ms

Table 2 shows the measured power consumptions for both the classical digital stopwatch circuit and the
stopwatch circuit built with Arduino UNO.

Table 2. Power consumption of Stopwatch Circuits

Type of Voltage Current Power
Circuit

Classical 5V 122.7 mA 613.5 mW

Arduino 5V 169.6 mA 848 mw

Table 3 shows the component prices and total cost for both the classical digital stopwatch circuit and the
stopwatch circuit built with Arduino UNO.

Table 3. Cost of Stopwatch Circuits (According to prices from the www.direnc.net in 27.11.2023)

CLASSICAL DIGITAL

ARDUINO UNO PLATFORM | PRICE CIRCUIT PRICE
1 Sevggﬁmth grr%“ino UNO | 67LBITL 1 4y 7aLs031C 31,76 TL
4 );eiilaifIYC?—Segment Display | 43,32 TL 1 x 555 Timer IC 388 TL
4 x 7T4LSA47 7-Segment Displays | 36,12 TL 4 x 7-Segment Displays 36,12 TL
1 x Bread-Board 3069TL |4 X 7ALSAT 7-Segment Display |, o) 1)
decoder IC
1 x 9V DC Adapter 115,53 1 x Logic Gate IC 6,50 TL
40 x Jumper Cable 19,89 TL 2 X Resistor 1TL
2 x Capacitor 2TL
1 x Diode 1,23 TL
1 x Bread-Board 30,69 TL
1 x 9V Adapter 115,53 TL
TOTAL COST 917,41 TL TOTAL COST 248,57 TL
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4. CONCLUSION

The time delays between the inputs and outputs of the stopwatch circuit, which was first designed with two
different methods, were measured in the experimental and simulation environment and are shown in Table 1.
Secondly, the power consumption of the stopwatch circuit designed with two different methods was measured
in the experimental environment and shown in Table 2. Finally, the costs of the stopwatch circuit implemented
in both methods were determined at current market prices and are shown in Table 3.

According to Table 1. As expected in the time delay measurement, the circuit type with the least time delay
was observed as the classical digital circuit (asynchronous stopwatch) in both simulation and experimental
environments. As it is known, time delay is the most important parameter that determines the performance of
digital systems. The less time delay, the better the performance of that system. As a result, the performance of
the classic digital stopwatch is better than the digital stopwatch implemented using Arduino UNO.

Likewise, in the power consumption measurement according to Table 2, it was observed that the circuit type
that consumed the least power in terms of time was the classical digital circuit (asynchronous stopwatch).
Today, in addition to the performance of digital systems, one of the most important quality criteria is the energy
savings of the systems. It is understood that the classical digital stopwatch circuit has a significant advantage
under this heading.

Finally, both stopwatch circuits were compared in terms of cost. According to Table 3, it is seen that the cost
of the Classic digital stopwatch circuit is much lower. The cost of the stopwatch circuit using Arduino UNO
is more than three times (3.7 times) the cost of the classic digital stopwatch circuit. It is clear that the classical
digital circuit has a great advantage, especially in mass production, and increases competitiveness significantly.

As a result, looking at all measurement results, the best results were obtained with the classical digital circuit.
Performance (speed), energy saving and low cost are generally always the most important parameters in all
systems. This also applies to digital systems. When these parameters were measured on a digital stopwatch
circuit, it was observed that classical digital circuits had a great advantage in every aspect.

In conclusion, although circuit design and installation with the Arduino development board has become very
popular in recent years, the use of Arduino for non-complex and widely used digital circuits such as
stopwatches is not efficient in terms of performance, power consumption and cost. This situation has been
proven in this study. If we were to make an analogy: Just as it would be illogical for a general to stand guard
in a sentry box instead of a soldier in a military barracks, using Arduino even in the simplest circuits is illogical
and inefficient. Even in the simplest circuits, development platforms such as Arduino are used directly without
any research. As seen in this study, this situation is extremely costly. However, the same function can also be
performed using classical circuits. It is both economical and much more suitable in terms of performance and
power consumption. Especially in productions involving mass production, this cost will increase even more.
Here the Stopwatch is just an example circuit. This is valid for all electronic circuits. Therefore, this study will
shed light on the entire electronics industry.
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In this study, crowdsourcing practices and platforms ((Kitle-Kaynaklandirma
Uygulama ve Platformlari, KKUP) are discussed with the guidance of studies that are
openly accessible from academic and practical sources. With the presupposition that Enterprises (Soes)
there is a basic knowledge and awareness of KKUP in the reader's perspective, more Crowdsourcing '
detailed and concrete information about them, various and striking examples from the Apps And
prac83tical experience will be given in this context, and based on these examples, the
positive and open to improvement aspects of KKUP will be tried to be revealed. As Resources

a result, it will be put forward as a forward-looking idea whether a new KIT (Kamu Management
Iktisadi Tesebbiisleri in Turkish, State Owned Enterprises) can be developed, which 5 gital ’

is unigue to Turkey, and a model for other countries such as Kazakhstan, based on Transformation And
crowdsourcing studies and other new innovative systems as collaborative endeavors  +na piblic Sector
between public and privateorganizations. Digital Marketing '

Platforms, Human

1. As an introduction, what is KKUP?

Today, KKUP is involved in literature and practice as a new model of innovation and management (Nguyen
2022). Various positive and negative aspects of crowdsourcing applications and platforms, which are gaining
more and more diversity and prevalence, are also revealed by various studies. For example, on the one hand,
various platform examples are appreciated with flexible working conditions that generate income for
employees and qualified data science studies that support artificial intelligence studies. On the other hand, it
can take criticism of the abuse of the human force that they employ (for example, Appen ve Amazon
MekanikTiirk), (Capilnean, 2021). Accordingly, Appen, for instance, delivers high-quality training data and
quality assurance services for autonomous vehicle manufacturers. Ability to combine 2D and 3D datasets
enables Appen to support industry’s most complex machine learning training data requirements (Glassdoor,
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2022) Amazon’s Mechanic Turk makes possible to ubiqutiuously work from phone and computer (Vincet,
2014).

Considering all these aspects, it is thought that KKUP has many aspects that can be taken as an example
and lesson for Turkey. Various remarkable academic and practical studies and initiatives on this subject are
also seen more and more day by day. For example, the crowdsourcing project opportunities offered by
Havelsan within the scope of the Open Innovation Platform is a recent initiative that is note-worthy (Caglar,
2019).

@ yildizhavelsan.com.tr/firsatlar?ctName=Kitle%20Kaynadi%20(Crowdsourcing)%20Projeler

Kategorileri Filtreleyin Konulari Filtreley

Hizlandirma Programian ’ Kitle Kaynagi (Crowdsourcing) Projeleri Yapay Zeka / / Siber Giivenlik / / Goriintii Isleme
/ Acik Cagnlar / / Fikir Portali / Akilli Karar Destek Sistemleri / / Yeni Nesil Haberlesme / / Otonom Sistemler

31 Aralik 2021'de sona eriyor 31 Aralik 2021'de sona eriyor

Kitle Kaynadi (Crowdsourcing) Projeler Kitle Kayna@ (Crowdsourcing) Projeleri
Uzaktan Hasta Takibi Dijital Calisma Platformu
HAVELSAN icerisinde yaratuimekte olan HAVELSAN icerisinde yarattlmekte olan dijital
uzaktan hasta takibi projesine, fikirleriniz ve calisma platformu projesine, fikirleriniz ve
cozumleriniz ile katki saglayabilirsiniz. ¢ozamleriniz ile katki saglayabilirsiniz.

Fig. 1 (KKP, Havelsan, 2022)

Crowdfunding can also be used as a new generation alternative public finance method, as different
implementations in the world and Turkey would examplify. For instance, again, in Turkey, it is seen that the
number of practices aimed at both gaining monetary rewards and contributing to beneficial personal or social
outputs and effects in return for undertaking the predetermined tasks is increasing day by day. It is known that
in some of these applications, which encourage the increase in the number of steps obtained by simply walking,
the inspections of public places such as gas stations in terms of cleanliness and hygiene are also included in
the scope of the application (Google Play Store, 2022)

In this paper, based on openly accessible sources and contents, more detailed information about KKUP that
can be guiding for developing newer public-private collaborative initiatives will be shared.

The Use of Crowdsourcing and Applications Platforms for Digital Marketing and Other Management
Functions

Search Engine Optimization is one of the areas where KKUP is used most frequently today. In this case,
various information and content acquisition and classification studies aimed at meeting customer
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expectations and satisfaction attract attention. It is thought that these studies can be harmonized with digital
marketing and sales funneling approaches. For example, many KKUP's project tasks (sometimes supported
by location data or QR codes) are designed in accordance with the perception of customer expectations and
intentions and presenting the most appropriate advertising (Ad) options to (potential) customers in response
to their searches. It includes marketing and sales activities aimed at improving the processes of directing to
Landing Pages and sales and completion (for example, Appen Arrow, Lionsbridge projects) (PassLioness,

2020).

Approximate Query Location | Unrateable query

1. How clear is the user intent to you?

Very unclear Somewhat dear Very clear
There can be no reasonable Thare can be a few (2- 5 or s0) There is only one reasonable
user intents or many reasonable distinct user intents  user intent ]

Fig. 2 (Kadir Bakmaz, 2022)

Again, in many KKUP projects, tasks and processes are supported to collect, label and classify textual or visual
information and content, and to decide whether they are suitable for presenting to the relevant target audience
user profiles, and to show (or not be show) to certain types of users, especially for certain purposes. For
example, various Transperfect, Lionsbridge, and Appen project tasks can be seen within this framework. For
instance, it may be requested to evaluate whether the relevant content has religious content in a project task
(DataForce 2022, Exam, Pay & More, 2018 ). Various works can further be exemplified in this context, from
captioning porn videos to tagging screenshots of terrorist-organisation-affiliated videos or classifying images
and figures that are against the content control policies of Fortune 500 companies (Milland, 2019). Data
trainings that contribute to the development of artificial intelligence algorithms are also supported with these
studies within the scope of Search Engine Optimization, some of which require basic knowledge of local or
general culture, and some require a certain level of knowledge in areas such as language or logic (LearnAction,
2020).

In addition to such studies on pre-sales (marketing) and during-sales processes, there are also various KKUP
projects that focus specifically on post-sales or more general social media interactions. For example, in the
Appen Amur project, users who purchase products sold on selected social media platforms are asked to
evaluate this purchasing experience, including product delivery and quality, through a tool within the scope of
Social Media Evaluation. The products purchased according to certain criteria (for example, automobile
accessories) remain with the participants of the project and the related fees and expenses are paid back to them.
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']

C & youtube.com/watch?v=gT

» YouTube

Page Evaluation - Religion (English : United States)
B ¥ Task insiructon

che of Wuslim Names for Boys™ ko aopear |t s 2 snapshol of the page as  appeared on Jan 12 2014 08 00 00 GMT fom hitp-iwww.namesdmu

Muslim Names and their Meanings

Muslim boy names

baby boy names page Name o Fust letter
100 v Search

P ¥ &) 1o 0B MO0

Fig. 3 (Appen Exam Answers | How to Pass Appen Arrow Exam? | Arrow- Lionbridge Personalized Ads Assessor,10:48

onward.)

@ Dblog.searchevaluator.com/project-amur-appen,

In the rating tool, there are the ads you should click on to select a product to
purchase.

Alongside with your purchase, you will be asked a series of questions about the
product and purchase experience.

I3 Rating Took Home x

| e c e 0 a facebook.com w o smooe &=

Proview Type

Glory Car Accessories © Send Message

Project Amur - Rating Tool

Fig. 4 (Rating Home, Facebook Page 2022)
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Again, for example, in the Falcon project, which is carried out on the Appen platform and whose corporate
customer is understood to be Facebook, the shared posts are interest tagged (Allen, 2017). In addition, there
are various KKUP works, especially in terms of information reliability and verification. For example, the
Uolo project on the Appen platform workes to investigate and evaluate the claims in the video content in
Facebook using the relevant SRT Facebook tool.

passleapforceexam.com/2020/06/15/uolo-video-evaluation-project-for-facebook

re below shows people attempting to burn a flag in a 7] Qualification.and,Exam Gui...
r runs up and the flag away. You'll notice at the * | e e

bottom of appened on April 25th, 1976, and

there is a status ¢ the event happened at Dodger Stadium and it

was player Rick Monday who took the flag away. Welcome to Telegram community!
e to passleapforcexam com Telegram
On This Date: In 1976, protesters tried to burn an American flag at
Dodger Stadium

outfielder Rick Monday wasn't going to let that happen.

X234

Recent Comments
(») B
00 B nond Lic
n

1 =

There are a couple of things you need to look at here. You've got a couple of things here

x
ho stopped the two @ asovo on Ma
protestors from burn: 1ld also focus on whether =

e I wn Al y
_ there is evidence that the video is the actual footage of the event described in the text.

that need to be evalua

Fig. 5 (Appen Platform: First Time User Guide, Appen Success 2022)

Again, on the Appen platform, there is the Ogden project, in which the SRT Facebook tool is used to understand
and evaluate whether the ads on Facebook will be wanted to be seen by people and if they do not, what would
be the reasons for this (Allen, 2017).

With the prevalence of this type of project work where examples can be multiplied, it has been also observed
that there has been an increase in the open information-sharing activities of third parties in recent years, even
though the confidentiality provisions are valid within the projects themselves (in addition to those sources such
as Appen) (Allen, 2021). In fact, there are various educational materials for how to be involved in the related
projects and how to be admitted into the related works. These include various in-service and pre-service

training videos and exam simulayon applications (and their advertising videos)."

Content and works like these also provide various information about KKUP's Human Resources functions and
approaches.

The approaches of the KKUPs to Human Resources Management

Among the academic and practical studies put forward within the scope of KKUP, the extent to which these
have changed or will change the work life has an important place (Schmidt, 2015). In addition to these holistic
evaluations regarding the management of work life and human resources, some more specific and detailed
information on how KKUP's functions such as recruitment, in-service training and performance evaluation
work are also openly accessible on the Internet.

For example, inability to meet various quality standards such as minimum working hours or accuracy rate, or
not using multiple accounts or failing to comply with administrative and technical rules such as IP address
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conflicts/Internet connection sharing issues are some common problems encountered by new evaluators
(raters) in the process of adapting to projects. Parameters such as Task Completion Rate can be used to control
work productivity. For example, 45-50 tasks per hour or 1-1.3 minutes per task are met as reasonable, but
situations that are well below or above this can be questioned. The criteria and related parameters may vary
depending on the nature of the task (Allen, 2018(a)).

There may be disagreements between the employer and the employee regarding the practices aimed at
increasing the quality and performance of KKUP's work, and various problems and problems related to the
solution of these can be encountered in reality. In particular, in cases where the work is billed manually by the
employee, not automatically by the system, the inconsistencies between the working hours suggested by the
employee and the measurement parameters used for the control of the system, and the problems encountered
during the elimination of these inconsistencies are among the first to stand out. In some cases, such problems
may result in the dismissal of employees from the respective KKUP projects (Allen, 2018(b) & 2019(a)).

Situations such as the failure to provide the necessary support during these troublesome processes and
experiences, and in some cases where employees think that they have been wronged and treated with inequality
or injustice in some conflicts with the employers, have a negative impact on the evaluations of KKUP (Indeed,
2022).

As one example that worths underlying, Amazon's Mechanical Turkers want to be recognized as 'actual human
beings: “Users signed up to Amazon’s ‘crowdworking' marketplace Mechanical Turk say they're tired of being
marketed as algorithms for cheap labor and have started a letter writing campaign asking Amazon CEQ Jeff
Bezos to recognize them as "actual human beings [...] who deserve respect, fair treatment and open
communication” (Vincet, 2014). Such matters, as discussed at the beginning of the study, support the the
aspects of KKUP that need improvement that complement the positive aspects. On the other hand, considering
the characteristics of KKUP that brings employees and employers together, various information regarding the
employer side can be given in a way that complements the employee side.

Employer Side of the KKUP

There are also various studies in KKUPs that present approaches and services for employers. For example,
CloudFactory puts forward the issues such as a talented workforce, accountability for results, reliable quality,
flexibility and scalability, and open cost structures to its customers to differentiate itself from other KKUPs
(Wilson, 2017). Again, for example, Appen explains in the Appen Success Center how test questions should
be prepared in order to ensure quality and how those who answer the questions will be evaluated in the guide
prepared and presented for the first users of the Figure Eight platform, which is included in its business
portfolio.
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Appen Platform: First Time User Guide

Quinn Glosniak

=  Appen+Platform+First+Time+User+Guide-v3.pdf 100% + B8l

«» appen
First Time User Guide ’

Contributor Passes Quiz Mode and Incorrectly Answers Work Mode TQ (They Fail Out!)
Quiz Mode Work Mode

. St
Cat Cat
Dog Dog
Bird Bird
= Fish Cat

Job accurecy threshold = 70%

Contributor Accuracy = 75%

Passed quiz mode 8

Fig. 6 (Guide To Enterprise Analytics, Appen Success 2022)

« Trusted Judgments Over Period: the number of trusted judgments over the given timeframe, not including test question judgments
« Untrusted Judgments Over Period: the number of untrusted judgments over the given timeframe, not including test question judgments

« Total Judgments, Total Trusted Judgments, and Total Untrusted Judgments: the total number of each type of judgment for the job for all time

§idd
r
LN O 9 |
} 3
:

Fig 4. Job Insight page

Contributor Stats

The Contributor Stats page on the job dashboard provides a detailed view of how contributors are performing in the job and the work they're doing. The information
provided is as follows:

» Trusted Judgments: The total number of trusted judgments on non-test question rows

« Average Trust Score: The average test question accuracy of contributors in the job

Fig. 7 (Guide to: Advanced Analytics Page, Appen Success 2022)

The Appen Success Center also has a variety of methods and indicators put forward as Enterprise Analytics.
Accordingly, various analyzes can be performed on the basis of Business or Contributor. In this way, for
example, evaluations can be made on Reliable Judgments individually or in total and at the end of a certain
period.

In addition, confidence scoring for a total of a job can be made. As for more advanced analysis, for example,
High Agreement (HA) and Low Agreement (LA) percentages for performing quality controls can be seen.
Thus, it can be understood in which situations different contributors can give common answers (HA) or not
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(LA) to task questions, and accordingly which situations are more subjective, ambiguous or difficult can be
determined.

Dashboard  Alerts® Advanced Analytics  Contributors History

A

Quality v
Click a question to view its agreement graph for 100 randomly sampled rows. High agreement indicates that different contributors
frequently gave the same response for the same row. Low agreement indicates that the question may be subjective, ambiguous, or

difficult.

Question Agreement (%)
Does this tweet mention a specific brand of soft drink? 95.21
What is the sentiment of soft drinks in general in the above tweet? 19.5
Which of the following brands of soft drinks are mentioned in this tweet? Please select all that apply. 57.13
What is the sentiment of Diet Coke in the above tweet? 433

Click on a row above to display agreements for that question.

Fig. 2: Quality Analytics Page

Fig.8 (Dijital Tiirkiye Endeksi 2021 Basin Lansman: TBD, 2022)

On the other hand, employees may have various tools and methods that they can use. Among them, for
example, various productivity-enhancing and tracking applications (such as RaterAide, LBTimer) are
suggested (Allen, 2016). Again, as an example, it is recommended to use browser history, which shows the
time elapsed in activities, to be used in KKUP projects belonging to Google or other employers (Allen,
2019(b)) (for instance, https://myactivity.google.com/myactivity).

Surely, another important point regarding these issues is how the data of both customers and employees as
individual users are collected and used by the relevant vendors and employers (Indeed, 2022). At this point,
the privacy and protection of personal information, and in this context, information security and reliability
issues come to the fore in KKUP Projects. Essentially, at this point, it is thought that the different expansions
and derivatives with respect to the roles of ordinary user, worker, employer and intermediary gradually reveal.
For example, large employers and vendors collect information on individual users as potential or existing
customers in order to increase their income, on the one hand, and employ individuals through KKUP (in some
cases using this and similar information) in order to realize and develop these service sales. As a result, while
individual consumers are willing to engage in activities that spend their time, such as watching advertisements,
in order to benefit from some products and services for free, they also often benefit from jobs that make money
by watching advertisements or filling out surveys through KKUPs.

In conclusion, a University-Industry-Civil Society Cooperation Model / Implementation Proposal for
Turkey through Prospective KKUP.

In line with the digital transformation, important works are also carried out in Turkey. Various civil society,
private and public institutions have accelerated their relevant studies in line with current developments. For
example, with the pandemic, technology support and artificial intelligence use studies to support educational
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activities are becoming increasingly important in educational institutions that focus on open and distance
education. Surely, the hopes and opportunities that come with them also bring administrative and ethical
concerns and great responsibilities (Senocak, 2020). The latest artificial intelligence strategy prepared by the
Presidential Digital Transformation Office (DDO) is also one of the recent examples of digital transformation
initiatives (Resmi Gazete, 2021). Again, as an example of the role that public and state institutions will
undertake, intentions and approaches for the evaluation and evaluation of public data through the private sector,
which aims to “convert public data to diamonds with the private sector” can be given (Gazete Vatan, 2021).
In general, it is considered that it is possible for the state to take responsibility for the development of the
intermediary and implementer role undertaken by KKUP in accordance with the open innovation approach,

and triple, quadruple or quintuple spiral innovation models (Sevsay et al. 2017) (TBD, 2020).

Arnkil et al (2010), defines quadruple helix as an innovative environment, where individuals, business
ventures, higher education institutions and government cooperate with the aim to generate innovative ideas
and projects. (Arnkil, et al.2010). The main idea is that the listed stakeholders (civil society, industry,
university and government) cooperate towards an innovate result and contribute based on their expertise.
Therefore, the role of civil society is no longer limited to using goods and services only, nowadays civilians
are active participants of the innovative and digitalized processes.

In this digital transformation process, where individual and corporate roles are increasingly intertwined,
positive effects and benefits such as increased performance and efficiency in the work carried out, or
guaranteeing user rights and privacy can be achieved thanks to this responsibility undertaken in the public
sphere. Accordingly, a new model can be developed by utilizing the good aspects of KKUP practices and
improving the aspects that need improvement. For example, in the organization of appropriate public
institutions, various projects for the development of citizen or customer services can be presented to the use of
the participants in accordance with KKUP approaches, these works can then be audited and managed in a
measurable and accountable way with the institutional performance evaluation methods of KKUP. On the
other hand, by improving the support and solution services that users need when they have problems, a
cultivating approach can be put forward where rights and privacy are much better secured than these at existing
KKUP practices.

This type of approach may also herald the transition from State-Owned Enterprises to Crowd-Sourcing
approaches. An approach of this nature can turn into an application that can pave the way for improving the
positions and practices of large international technology companies that are being questioned more and more
today, taking into account social and economic benefits, and in this context, can set an example for the world.
Some recent studies also support these approaches. For example, the Digital Turkey Index (DTE) study put
forward by the Turkish Informatics Association (TBD) both distinguished and correlated household members
with their social characteristics and corporate initiatives with their economic characteristics, depending on a
suitable digital need hierarchy relationship. Based on this framework, the 2020 digitalization index of Turkey
has been calculated.

Accordingly, basic vital needs for individuals occupy a lesser place at the lowest level, while relational needs
with society occupy a greater place at the highest level. For institutions, basic vital needs occupy a greater
place at the lowest level, while relational needs with society occupy a lesser place at the highest level. A role
in regulating the legal socio-economic relationship between these individuals and institutions has been
proposed to public institutions within the framework of the ecosystem (EcoDiurnal, 2022). In the future, it can
be expected that this hierarchy of needs relationship for the institutions will evolve in line with that of
individuals, and the role of the state may also be reshaped in this case. Artificial assets, which may emerge as
a hybrid of individual and corporate assets, could accelerate this process, as well. In the following years, it is
planned to repeat the DTE measurements by improving the concept and application framework in collaboration
with institutions such as DDO, Ankara Yildirim Beyazit University (AYBU) and TBD.

To support these studies, AYBU E-Government and Public Transformation Program graduate students carry

out analysis on the Public Service Inventory (Service Inventory Management System,
https://envanter.kaysis.gov.tr/). The services selected from the public institutions serving in various vital areas
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are examined, and determinations and suggestions are made in the direction of existing service improvements
and new service suggestions.

Accordingly, it is envisaged that providing the human capital and administrative and technical infrastructure
that will support the education and training of KKUP-related information, both in universities and in public
institutions, will have extremely beneficial results for Turkey. At this point, it is thought that the citizen science
approach will support and complement these innovative studies (TEBD, 2020).

Particularly, within the scope of university-industry cooperation studies, it is thought that supporting co-
creation processes, including civil society, as part of the Four Spiral Innovation System understanding, will
gain a significant momentum thanks to KKUP's initiatives. It is foreseen that if these initiatives are designed
and executed with a focus on social responsibility and sensitivity to the natural environment, they can also
contribute significantly to the Five Spiral Innovation System (Medeni & Aktas 2010).

However, some scholars argue that implementation of quadruple or even five-helix models might be
challenging, since the civil society is extrimely heterogeneous (Roman et al., 2020) Therefore, in order to
encourage the participation of the fourth helix in social innovations, an accurate quadruple helix model needs
new ways of cooperating with the stakeholders. To facilitate civil society engagement, the government must
adapt present techniques to the needs and expectatons of specific groups.

It can be evaluated that the implementation of Quadruple and Five-Helix Spiral Innovation Systems Related
to Society, Economy, Democracy and Social Ecology, which can meet various needs in the digital age, will
also provide one of the necessary conditions for the transition from the information society to the wisdom or
information society (Medeni & Aktas, 2010). Informatics, which is meant here, emphasizes knowing together
in accordance with the root of the word, knowing in this context and being able to agree with each other as all
common stakeholders with whom we share this life.

Acknowledgements

This research was carried out in the frame of AP08052656 ‘“Readiness assessment of Kazakhstani higher
educational institutions for transformation within the context of “Triple helix” research project funded by
Ministry of Education and Science of the Republic of Kazakhstan. This article reflects only the authors’ view.
Ministry of Education and Science of the Republic of Kazakhstan is not responsible for any use that may be
made of the information it contains.

References

Allen, T. (2016). 5 Tips to Increase Your Productivity When Working As a Search Evaluator.
https://passleapforceexam.com/2016/02/29/5-tips-to-increase-your-productivity-when-working-as-a-search-engine-
evaluator/ (last access date: 20.05.2022)

Allen, T. (2017). Appen ucCl Zeya - Falcon Post Interest Tagging Project.
https://passleapforceexam.com/author/timallen87/ (last access date: 20.05.2022)

Allen, T. (2018 (a)). Common Issues New Raters Face — Appen Arrow/Lionbridge Ads Evaluator.
https://passleapforceexam.com/2018/06/15/common-issues-of-new-raters-aztecads-rating-project/  (last access date:
20.05.2022)

Allen, T. (2018(b)). How Google Tracks Your Personal Information And How Raters Improve The Google Algorithm.

https://passleapforceexam.com/2018/12/17/how-google-tracks-your-personal-information-and-how-raters-improve-the-
google-algorithm/ (last access date: 20.05.2022)

92



Giirciioglu et al. AYBU Business Journal, 3(2), 83-95

Allen, T. (2019(Q)). Timesheet Disapproval On Lionbridge Ads Rating Project.
https://passleapforceexam.com/2018/06/15/common-issues-of-new-raters-aztecads-rating-project/ (last access date:
20.05.2022)

Allen, T. (2019(b)). Linobridge Ads Rating Project Massive Timesheet Disapproval on Purpose or Unprofessional
Approach. https://passleapforceexam.com/2019/08/26/lionbridge-ads-rating-project-massive-timesheet-disapproval-on-
purpose-or-unprofessional-approach/ (last access date: 20.05.2022)

Allen, T. (2021). Exam Preparation Tool For Appen Arrow and Ads Assessor Exams. https://passleapforceexam.com/
(last access date: 20.05.2022)

Appen Exam Answers | How to Pass Appen Arrow Exam? | Arrow- Lionbridge Personalized Ads Assessor 10:48 onward.
https://www.youtube.com/watch?v=gTJcZcFCDQE (last access date: 20.05.2022)

Appen  Platform: First Time User Guide, Appen Success 2022. https://success.appen.com/hc/en-
us/articles/360053495131-Appen-Platform-First-Time-User-Guide?mobile_site=true (last access date: 20.05.2022)

Arnkil, R., Jarvensivu, A., Koski, P., & Piirainen, T. (2010). Exploring Quadruple Helix. Tampereen yliopistopaino Oy
Juvenes Print: Tampere. CLIQ. URL: http://urn.fi/urn:isbn:978-951-44-8209-0

Carayannis, E. G., & Campbell, D. F. J. (2018). Innovation Systems In Conceptual Evolution: Mode 3 Knowledge
Production In Quadruple And Quintuple Helix Innovation Systems. Springerbriefs In Business. (last access date:
20.05.2022)

Capilnean, T. (2021, Subat 11). Appen Delivers High-Quality Training Data and Quality Assurance Services for
Autonomous Vehicle Manufacturers. https://www.businesswire.com/news/home/20210211005137/en/Appen-Delivers-
High-Quality-Training-Data-and-Quality-Assurance-Services-for-Autonomous-Vehicle-Manufacturers (last access date:
20.05.2022)

Caglar, M. T. (2019). Yeni Nesil Alternatif Finansman Y6ntemi Olarak Kitlesel Fonlama: Diinya ve Tiirkiye Uygulamasi
[Makale baghigi]. Uygulamali Sosyal Bilimler Dergisi, 3(2), 18-34. https://dergipark.gov.tr/iuushd (last access date:
20.05.2022)

Dataforce by Transperfect Reviews. https://www.transperfect.com/dataforce (last access date: 20.05.2022)

Dijital Tiirkiye Endeksi 2021 Basin Lansmami TBD, 2022. https://tbd.org.tr/en/tbd-dijital-turkiye-endeksi-basin-
lansmani/ (last access date: 20.05.2022)

DTE Index Framework. DTE 2020 In-house presentation (Maslow and Razi Needs Hierarchies are adapted to institutions
and individuals, for detailed information https://www.wbimlc.org/ 2020)

Eco Diurnal, Citizen Science Nedir? https://ecodiurnal.com/citizen-science-nedir/ (last access date: 20.05.2022)

Funnel Nedir, Nasil Kurulur?, Kadir Bakmaz, 2022. https://www.kadirbakmaz.com/funnel-ne-demek-nasil-kurulur/ (last

access date: 20.05.2022)

Gazete Vatan. (2021). e-devlet'te dev degisim! Biitiinlesik hizmet, yapay zeka... https://www.gazetevatan.com/gundem/e-
devlette-dev-degisim-butunlesik-hizmet-yapay-zeka-1381019 (last access date: 20.05.2022)

Guide To Enterprise Analytics, Appen Success 2022. https://success.appen.com/hc/en-us/articles/360053495131-Appen-
Platform-First-Time-User-Guide?mobile_site=true (last access date: 20.05.2022)

Guide to: Advanced Analytics Page, Appen Success 2022. https://success.appen.com/hc/en-us/articles/360024310011-
Guide-To-Enterprise-Analytics?mobile_site=true (last access date: 20.05.2022)

93



Giirciioglu et al. AYBU Business Journal, 3(2), 83-95

Glassdoor.  (last access date: 20.05.2022) https://www.glassdoor.co.in/Reviews/Appen-20-hours-Reviews-
El_IE667913.0,5_KH6,14.html

Indeed, Appen Reviews. (last access date: 20.05.2022) https://www.indeed.com/cmp/Appen/reviews

Kitle Kaynaklandirma(Crowdsourcing) Projeleri, Havelsan 2022.
https://yildiz.havelsan.com.tr/firsatlar?ctName=Kitle%20Kayna%C4%9F%C4%B1%20(Crowdsourcing)%20Pro%20je
leri (last access date 20.05.2022)

LearnAction (2020) Lionbridge Exam | Lionbridge Rater - Internet Assessor | How to Pass Lionbridge Exam?
https://www.youtube.com/watch?v=U_aDOK3gk5M (last access date: 20.05.2022)

Medeni, 1. T., & Aktas, Z. (2010). Veri Toplumundan Bilgi Toplumuna Dért Diizeyli Bir Toplum Modeli, EMO.
https://www.emo.org.tr/ekler/fdac58e60abb571 ek.pdf (last access date: 20.05.2022)

Milland, K. (2019). From Bottom to Top: How Amazon Mechanical Turk disrupts employment as a whole.
https://brookfieldinstitute.ca/from-bottom-to-top-how-amazon-mechanical-turk-disrupts-employment-as-a-whole/  (last
access date: 20.05.2022)

Nguyen, S. (2022). Crowdsourcing Platforms: Top 15 Best Crowdsourcing Platforms 2022.
https://avada.io/resources/crowdsourcing-platforms.html (last access date: 20.05.2022)

Para Kazandiran Uygulamalar, Google App Store.
https://play.google.com/store/search?q=para%20kazand%C4%B1ran%20uygulamalar&gl=TR  (last access date:
20.05.2022)

Rating Home, Facebook Page 2022. https://blog.searchevaluator.com/project-amur-appen/ (last access date: 20.05.2022)

Roman, M., Varga, H., Cvijanovic, V., & Reid, A. (2020). Quadruple Helix Models for Sustainable Regional Innovation:
Engaging and Facilitating Civil Society Participation. Economies, 8, 48.

PassLioness, (2020) Arrow- Lionbridge Personalized Ads Assessor; How to Pass Appen Arrow Exam? YouTube.
https://www.youtube.com/watch?v=gTJcZcFCDgE (last access date: 20.05.2022)

Schmidt, G. (2015). Fifty Days an MTurk Worker: The Social and Motivational Context for Amazon Mechanical Turk
Workers. Industrial and Organizational Psychology, 8(02), 165-171. https://doi.org/10.1017/iop.2015.20 (last access date:
20.05.2022)

Service Inventory Management System, https://envanter.kaysis.gov.tr/ (last access date 20.05.2022)
Sevsay, H., Miynat, M., & Aktas, H. (Yil). Teknoloji Gelistirme Bolgesi Yatirimlart Finansman Modellerinin

Incelenmesi. Yénetim ve Ekonomi: Celal Bayar Universitesi Tktisadi ve Idari Bilimler Fakiiltesi Dergisi. (last access date:
20.05.2022)

Senocak, D. (2020). A¢ik ve uzaktan O6grenme ortamlarinda yapay zeka: Sundugu firsatlar ve yarattigi endiseler.
Agikogretim Uygulamalari ve Arastirmalar1 Dergisi. (last access date: 20.05.2022)

TBD 37. Ulusal Bilisim Kurultay1 between 4:00:40-4:01:15. https://www.youtube.com/watch?v=8sCHmMbEKe3Y
(last access date: 09.10.2021)

Ulusal Yapay Zeka Stratejisi (2021-2025). https://chddo.gov.tr/uyzs (last access date: 20.05.2022)

Universite-Sanayi Isbirligi, TEBD (F 14, 15). https://isotebd.com/wp-content/uploads/2020/12/Booklet-USI-TR-1.pdf
(last access date: 20.05.2022)

94


https://envanter.kaysis.gov.tr/

Giirciioglu et al. AYBU Business Journal, 3(2), 83-95

Vincent, J. (2014). Amazon's Mechanical Turkers want to be recognized as 'actual human beings'. The Verge.
https://www.theverge.com/2014/12/4/7331777/amazon-mechanical-turk-workforce-digital-labor ~ (last access date:
20.05.2022)

What is a Search Engine Evaluator? Exam, Pay & More. 2018 WahaJobs. https://www.wahojobs.com/article/search-
engine-evaluator (last access date: 20.05.2022)

Wilson, C. (2017). 7 Ways CloudFactory is Different Than Crowdsourcing. https://blog.cloudfactory.com/7-ways-
cloudfactory-is-different-than-crowdsourcing (last access date: 20.05.2022)

95



