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CHAPTER I

EFFICIENCY AND PERFORMANCE ANALYSES OF FOOD 
COMPANIES VIA IDOCRIW, REF-II, AND OCRA METHODS

Ahmet Aytekin

(Dr.), Artvin Çoruh University, 

e-mail: ahmetaytekin@artvin.edu.tr

Orcid: 0000-0002-1536-7097

1. Introduction

Financial performance analyses show the relationships between a company’s current 
operations and its monetary flows and assets. Companies will be able to see their 
market positions by putting financial performance analyses on a common platform 
and including other firms in the same sector. Companies will be able to compare their 
financial performance to that of others who are ahead of them, on par with them, or 
behind them. Companies might use the conclusions reached from these comparisons 
to design forward-looking policies.

Firms in the food sector, like those in other industries, need to assess their market 
position to develop future policies. The processing and conversion of raw materials 
obtained from agriculture, animal husbandry, and fisheries are all part of the food 
industry (Tozanli et al., 2007). Food is essential for human survival and assessing it 
solely based on its commercial value would be incorrect. Food’s indispensability, on 
the other hand, is the most crucial component in ensuring the survival of firms in the 
food industry. Many causes, including technical advancements, globalization, climate 
change, epidemics, wars, conflicts, and natural catastrophes, all have a direct impact 
on agriculture, animal husbandry, and fisheries, which are the pillars of the food 
industry. To be prepared for extraordinary conditions and fierce competition, firms 
in the food industry must evaluate the businesses in which they operate under the 
same sector in national and international markets and conduct comparison analyses 
with their own situations. The financial performance and efficiency of companies in 
the food industry listed in the ISO 500 report will be studied in this study. The ISO 
500 report contains the most extensive open-source data about Turkish food industry 
businesses, including names and addresses, however with limited variables.

The Istanbul Chamber of Industry (ISO) issued the ISO 500 report to identify the 
largest companies in the field of industrial activity in Turkey, to track the progress 
of the national industry by identifying the sizes of these organizations, and to help 
determine the future road map. ISO 500 is created by compiling questionnaire forms 
that are filled out voluntarily by all organizations operating in the industrial sector. 
In addition, participating companies must upload to the electronic environment their 
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Corporate Income Tax Return (e-return) to the Ministry of Finance. Organizations 
are ranked in ISO 500 according to net sales, pre-tax profit/loss, gross value added, 
EBITDA (Earnings Before Interests, Taxes, Depreciation, and Amortization), total 
assets and liabilities, exports (in USD), the average number of employees, equity, and 
production-based sales (ISO 500, 2021).

In the efficiency and performance analyses of food companies, multi-criteria 
decision-making (MCDM) methods will be used. For this purpose, REF-II and OCRA 
methods will be used to assess the leading companies in the food manufacturing 
industry. REF-II will be applied for financial performance analysis, whereas OCRA 
will be used to evaluate food company financial efficiency. The criteria will also be 
weighted by CILOS and Entropy, two of the objective weighting methods. Then, the 
values obtained by Entropy and CILOS will be integrated via the IDOCRIW method. 
In contrast to ISO 500 lists, the analyses will give overall rankings of companies. This 
will allow for a more general comparison of companies, as well as the interpretation 
of differences. In this regard, the study is expected to provide a valuable viewpoint on 
companies’ financial performance and efficiency analyses due to the inclusion of new 
and different methods.

2. Literature

A variety of methods and approaches are used to analyze financial performance and 
efficiency for organizations. In this regard, there is research on food companies and/
or ISO 500 lists. Table 1 summarizes the literature on studies done on food companies 
and/or ISO 500 listing companies.

Table 1. Outline of the relevant research on food companies and ISO 500

Author(s) Method(s) Application(s)
Yılmaz and Bozkurt 
(2011)

Regression 
Analysis

The ISO 500 firms’ environmental practices and envi-
ronmental sensitivities were investigated.

Bülbül and Köse 
(2011)

TOPSIS, 
ELECTRE

The financial performance of BIST-traded food compa-
nies has been examined. The methods used were said to 
produce similar outcomes.

Tosunoğlu and 
Uysal (2012)

Data En-
velopment 
Analysis 
(DEA)

The efficiencies of manufacturing enterprises in the 
ISO 500 list, which incorporate foreign capital shares, 
were studied. According to reports, the paper and pa-
per products sector outperforms other manufacturing 
sub-sectors in terms of efficiency.

Yayar and Çoban 
(2012)

DEA The efficiencies of the textile and clothing enterprises 
listed in ISO 500 were investigated utilizing the input 
factors of net assets, equity, and the number of employ-
ees, as well as the output variables of net sales, exports, 
and gross value added. The idleness of the inputs is said 
to be the source of the enterprises’ ineffectiveness.
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Demir et al. (2014) Content 
Analysis

The policies of human resources management and the 
contents on the web pages of ISO 500 companies were 
assessed.

Papatya et al. (2015) Confirma-
tory Factor 
Analysis, 
Regression 
Analysis 

A questionnaire was applied to evaluate the re-
source-based export performance of exporter compa-
nies listed in ISO 500. The findings revealed that ex-
perimental resources have an impact on market share, 
scale resources influence market share and profitability 
criteria, and financial resources have a negative impact 
on market share, profitability, and new product revenue 
performance.

Erdoğan et al. 
(2016)

TOPSIS, 
VIKOR, 
ELECTRE

Expert views and financial ratios were used to evaluate 
food companies trading on BIST.

Meydan et al. (2016) Grey Re-
lational 
Analysis

Financial ratios were used to examine the performance 
of the food companies trading on BIST.

Kocaman et al. 
(2016)

Panel Re-
gression

The profitability of companies in the top 100 of the ISO 
500 lists from 1997 to 2013 has been investigated. The 
variables of net profit margin, receivables turnover, 
leverage ratio, and fixed assets/total assets are said to 
have an impact on economic profitability.

Oralhan and Sarıgül 
(2016)

DEA Twenty-seven sectors from the ISO 500 and second 
500 lists were evaluated for effectiveness. Three dif-
ferent analyses results revealed that mining, tobacco 
processing, and various petroleum and coal derivatives 
industries were effective.

Sakarya and Koçak 
(2016)

Regression 
Analysis

The earnings quality and management of companies 
listed in both the ISO 500 and the BIST were examined.

Benli and Karaca 
(2017)

DEA The efficiencies of companies before and after the 2008 
crisis were measured using ISO 500 data for the years 
2007-2009. Due to increased competition, it has been 
argued that companies should use their resources wise-
ly and effectively.

Alimohammadlou 
and Bonyani (2017)

BWM, 
PRO-
METH-
EE- II

The financial ratios were used to analyze the perfor-
mance of Iran’s top food companies.

Apan et al. (2018) Altman 
Z-Score,
VIKOR

The financial success and failure of food companies 
traded on the BIST were analyzed.

Çetintaş (2018) Content 
Analysis

The Twitter profiles of ISO 500 firms were assessed for 
corporate competence and corporate social responsibil-
ity.

Konuk (2018) DEA, TOP-
SIS

The financial performance and efficiency of food com-
panies trading on BIST were evaluated.
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Aldalou (2019) Fuzzy 
Entropy, 
Fuzzy 
EDAS

Profitability, efficiency, growth, liquidity, leverage, and 
market ratios were used to analyze the financial perfor-
mance of food companies trading on BIST.

Aksoy and Göker 
(2020)

Panel 
Cointegra-
tion

Between 1998 and 2017, the relationship between ex-
ports and profitability of companies who were consis-
tently on the ISO 500 lists was analyzed. It has been 
claimed that the benefits of internationalization are not 
fully represented in the profits of businesses and that 
overseas trade imposes additional costs and decreases 
profitability.

Gedik (2020) DEA, 
Malmquist 
Total Fac-
tor Produc-
tivity

The cement industry firms in ISO 500 were found to 
be more effective in the 2014-2015 period than in the 
2015-2016 period.

Şener et al. (2020) Content 
Analysis

In terms of big data, the first 250 companies in the ISO 
500 were reviewed and categorized.

When the studies in Table 1 are examined, it becomes clear that DEA was 
frequently applied for food or ISO 500 companies’ efficiency analyses. In addition, 
financial performance was extensively analyzed using MCDM methods. Some of 
the MCDM methods used in the studies in Table 1 were TOPSIS, VIKOR, EDAS, 
ELECTRE, and PROMETHEE. On the other hand, OCRA will be used for efficiency 
analysis and REF-II for financial performance analysis in this study. The features of 
the OCRA and REF-II are considerably different from those of the methods in Table 
1. This characteristic contributes to the study’s uniqueness when compared to others.

3. Methodology

The applications fields of MCDM methods are diverse. However, the structure of 
decision problems prevents the solution of every decision problem with the same 
method. Two ranking methods will be applied in this context for two separate analyses, 
such as performance and efficiency. On the other hand, a new method for weighing 
the criteria will be used. 

In the study, CILOS and Entropy, which are objective techniques, will be used 
for weighting the criteria. The weight values obtained with these two techniques 
will be integrated with IDOCRIW. REF-II and OCRA methods will be used to rank 
the alternatives. With REF-II, companies will be ranked based on their financial 
performance. In addition, OCRA will be used to rank companies’ financial efficiency. 
In the following part, we’ll explain the basic features and steps of CILOS, Entropy, 
IDOCRIW, REF-II, and OCRA methods.

3.1 CILOS

Zavadskas and Podvezko (2016) expanded on Mirkin’s (1974) viewpoint and 
introduced the literature to a new weighting technique known as CILOS (Criterion 
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Impact Loss). Mirkin’s (1974) viewpoint includes assessing the loss of impact that 
will occur in other criteria when one criterion is assigned the maximum or minimum 
value. The steps of the CILOS process are outlined in the following subsection (Ecer, 
2020; Zavadskas & Podvezko, 2016):
Step 1. Creating the decision matrix: The decision matrix is created as specified in 
Eq. (1).

11 1

1

n

m mn

x x
X

x x

 
 =  
  



  



(1)

In Eq. (1), the performance or attribute of alternative i in the criterion j is denoted by 
ijx .

Step 2. Transforming cost-oriented criteria to benefit-oriented: All criteria must be 
beneficial-oriented for the application of the CILOS technique. In this context, the 
transformation process described in Eq. (2) is used.

In Eq. (2), J +  indicates benefit-oriented criterion and J −  denotes cost-oriented 
criterion. As a result, the new decision matrix is obtained.
Step 3. Normalization of the decision matrix: In their example application of the 
CILOS technique, Zavadskas and Podvezko (2016) employed the normalization 
process in Eq. (3).

1

ij
ij m

iji

r
z

r
=

=
∑

(3)

The Z matrix, which consists of normalized values, is produced using Eq. (3). 
Step 4. Creating the square matrix: Before square matrix A is created, the largest 
value in each criterion is found. For this, Eq. (4) is applied to the Z matrix.

jj ij k jmaxz z z
i

= = (4)

kj denotes the row with the largest value in column (criterion) j in Eq. (4). The A 
matrix is formed by determining the ki rows in the Z matrix that contain the largest 
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values for each column and extracting them from the Z matrix.
The largest values will be found in the diagonals of the A matrix, where 

, , 
iij ii i ij k jA a a z a z= = =  and i, j =1,…,n (i and j represent criteria). If an alternative

has the largest value in more than one criterion, its values will be repeated in matrix A. 
Some rows of the A and Z matrices may be identical in this case.
Step 5. Creating the relative loss matrix: After the square matrix is formed, the 
elements of the relative loss matrix P are obtained using Eq. (5).

j ij ii ij
ij

j ii

z a a a
p

z a
− −

= = (5)

The diagonal elements of matrix A are represented by iia ’s in Eq. (5), hence the
diagonal elements of matrix P will be equal to zero. The weight of a criterion increases 
as the loss amount of a criterion decreases in the CILOS technique.
Step 6. Creating the system matrix: The system matrix F is formed by Eq. (6).

1 12 1
1

21 2 2
1

1 2
1

n

i n
i

n

i n
i

n

n n in
i

p p p

p p p
F

p p p

=

=

=

 
− 
 
 

− =  
 
 
 −  

∑

∑

∑





   



(6)

The diagonal elements of the F matrix are created by multiplying the relevant 
column sums of the P matrix by -1 in Eq. (6), while the remaining components are 
transferred directly from the P matrix.
Step 7. Solving the system of linear equations and obtaining the weight values: The 
criteria weights will be determined by the solution values of the vector Tq  in Eq. (7). 
The system of equations to be created for this purpose has unlimited solutions and 
consists of m equations and m unknowns.

0TFq = (7)
Tq  is the weight vector in the system shown in Eq. (7). Normalizing the sum of the 

solution values to one gives the weight values of the criteria.

3.2. Entropy Weighting Method

Entropy is a measure of information uncertainty that is also considered in probability 
theory. The idea of entropy was initially used in the fields of physics, mathematics, 
and information science. Shannon (1948) proposed the concept of information entropy 
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weight. Entropy is a measure of the uncertainty associated with a random variable, 
according to information theory. Wang and Lee (2009) developed the Entropy 
weighting technique based on Shannon’s entropy idea. Criterion weights in the 
Entropy weighting technique are based on the disorder within the criteria. There are 
four steps to implementing the Entropy weighting technique (Aytekin & Karamaşa, 
2017; Shannon, 1948; Wang & Lee, 2009; Zhang et al., 2011).
Step 1. Creating the decision matrix: As is Eq. (1), the decision matrix is formed.
Step 2. Normalizing the decision matrix: In the Entropy weighting technique, 
summation-based linear normalization or the Weitendorf linear normalization 
techniques are frequently employed for normalization. The important thing is to select 
the right normalization procedure based on the decision maker’s preferences and the 
data structure’s appropriateness. When the decision matrix contains negative values in 
particular cases, and/or the best value equals 0, the validity and accuracy of the results 
can be affected (Aytekin, 2021). The normalizing process is mainly carried out in the 
literature by using Eq. (8).

1

ij
ij m

iji

x
p

x
=

=
∑

(8)

Step 3. Calculating entropy values: Eq. (9) generates entropy values, which are 
denoted by jE .

( ))
( )

1
m

ij iji
j

p ln (p
E

ln m
=

−
=

∑
(9)

In Eq. (9, the number of alternatives is m, and the value of 
( )
1

ln m
−

 ensures that 
jE  values are between 0 and 1.

Step 4. Determining criteria weights: Eq. (10) is used to calculate the weight values 
of the criteria.

( )1

1

1
j

j n
jj

E
w

n E
=

−
=

− −∑ (10)

The entropy weighting technique produces criteria weights that range from 0 to 
1, and their sum is 1.

3.3. IDOCRIW

Zavadskas and Podvezko (2016) stated that CILOS and Entropy techniques can 
complement each other. The authors proposed the IDOCRIW (Integrated Determination 
of Objective Criteria Weights) technique in this context, which combines the results 
of both techniques. The impact loss is considerable when the values of a certain 



14  BUSINESS STUDIES AND NEW APPROACHES

criterion surpass the values of other criteria and the weight of this criterion determined 
using the Entropy technique is large. On the other hand, the relevant criteria weight 
obtained using the CILOS technique will be less. Combining weights computed using 
the CILOS and Entropy techniques, according to Zavadskas and Podvezko (2016), 
compensates for the shortcomings of one technique while maximizing the benefits 
of the other. As a result, objective integrated weight values can be used. The authors 
proposed the IDOCRIW technique to try to achieve this goal (Zavadskas & Podvezko, 
2016).

The criteria weights are obtained separately using the Entropy and CILOS 
techniques in the first two steps of the IDOCRIW technique. the weight value jw  
integrated with IDOCRIW is calculated by Eq. (11), where 

Ej
w  shows Entropy 

criterion weights and 
Cj

w  denotes CILOS criterion weights.

1

E C

E C

j j
j n

j jj

w w
w

w w
=

=
∑  

     (11)

The weights obtained by IDOCRIW will indicate the variation of the criteria 
values (an entropy property), however, the importance of the criteria will decrease 
if the impact losses are larger than the other criteria (Zavadskas & Podvezko, 2016).

3.4. REF-II

Methods based on various ideas, approaches, or theories, such as utility 
and value theory, outranking-based, satisficing theory, interactive-based, 
mathematical programming-based, and reference-based, are used to solve 
multi-criteria decision problems. Among these main approaches, reference-
based methods have a structure that is simple to understand and implement. 
Using distance measures, reference-based methods determine the nearest 
alternative to the ideal, utopian, or compromise solution. The reference-based 
approach is also known as a compromise solution, ideal, utopian, goal, or 
aspiration-based approach in this context. TOPSIS, VIKOR, CP, RIM, EDAS, 
and CODAS are examples of reference-based methods. However, there is no 
single method that can solve all decision problems. With changing conditions, 
this circumstance requires the development of new methods or extensions 
of existing methods. REF-II is one of the newly developed methods in this 
context (Aytekin, 2020).

Under the supervision of Prof. Durucasu, Aytekin (2020) developed two novel 
reference-based methods called REF and REF-II in his doctoral dissertation. In this 
study, REF is renamed REF-I. REF-I was designed to provide a solution to a decision 
problem based on preferences specified on different scales. REF-II, on the other hand, 
eliminates the problem of rank reversals and the necessity to compute the alternatives 
that remain in the alternative set change as compared to REF-I (Aytekin, 2020; Aytekin 
& Durucasu, 2021).
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Some concepts in the context of the decision matrix X in Eq. (1) should 
be defined before proceeding on to the REF-II implementation steps. In the 
context of decision criterion j, the reference is a specific value or range of 
values that the decision-maker uses to evaluate the alternatives. This value is 
represented as jR  if the reference is given as a specific value for criterion j. 
If the reference is specified as a range, the range’s lower limit is 

1j
R  and its 

upper limit is 
2j

R  (Aytekin, 2020; Aytekin & Durucasu, 2021).
Also, the decision-maker may argue that the distances from the reference 

point should be considered differently in the decision problem at a specific 
range/point or in a direction. Values to the right of a reference point/range 
may appear to be more acceptable than values to the left, or the levels of the 
preferability of values to the right and left of different ranges may differ. In 
this case, the value/range considered to be less important than the reference 
is called the successor value/range. The successor value/range in the criterion 
j is denoted by 

vj
V . Thereafter, it is possible to determine as many successor 

ranges/values as v = 1,…, q in criterion j (Aytekin, 2020; Aytekin & Durucasu, 
2021).

The influence of successor ranges on the decision problem can be 
determined symmetrically or asymmetrically. Each successor value/range 
is given an unacceptance value ( β ) for this purpose. β  denotes the value 
remaining within the successor range at an undesirable level concerning the 
reference point/range. The decision-maker assigns a β  value that ranges 
from 0 to 1. The decision-maker should determine the respective successor 
values/ranges for the solution in a consistent manner. To determine β  values, 
scientific methods or approaches, such as pairwise comparison techniques, 
can be employed. The next section details the REF-II application stages 
(Aytekin, 2020).
Step 1. Creating the first decision matrix: The decision matrix specified in equation 
(1) is created. Qualitative criteria and preferences may exist at this step.
Step 2. Define the criteria’s reference and successor points/ranges, and unacceptance 
values: For each criterion, reference points/ranges are defined. The references are 
determined independently from the decision matrix; therefore, they are unchanged 
by decision matrix changes. If necessary, successor points/ranges and corresponding 
unacceptance degrees are determined in the relevant criteria.
Step 3. Scaling criteria: When dealing with multi-criteria decision problems, it is 
important to reflect the decision maker’s preferences and make evaluations in the 
context of these preferences. Criteria having qualitative values can be found in the 
first decision matrix. Also, criteria values that include measurements obtained on 
the interval or ratio scale may not fully reflect the decision maker’s preferences. In 
such scenarios, the relevant criteria are re-measured to reflect the decision maker’s 
preferences to apply REF-II. Preference or attitude scales such as ARAT (Interval 
and Iterative Preference-Priority Scale), Linear Priority Scale, Likert Scale, Direct 
Rating Scale, and Stapel Scale can be used in this re-measurement (Aytekin & 
Durucasu, 2020). Reference and successor values should be considered while scaling 
the criterion. If the values in the initial decision matrix are measured using interval 
or ratio scales and reflect the decision maker’s preferences, this step can be skipped.
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Step 4. Obtaining normalized distance values: The normalized distances are calculated 
using Eq. (12) if the reference is determined as a single value in the criterion j.

10 vj

ij j
ij j

j

x R
f

R ρ β
−

=
+

(12)

If the reference is specified as a range, Eq. (13) is used.

Step 5. Deciding on the weights of the criteria: If the criteria have different levels of 
importance for the problem’s solution, they are weighted intuitively or using weighting 
techniques. The normalized weighted distance values are obtained with Eq. (14).

ij ij jh f w= (14)

Step 6. Obtaining general performance values: Eq. (15) is used to calculate the overall 
performance value ( iu ) for each of the alternatives.

1

n

i ij
j

u h
=

=∑ (15)

According to iu values, the alternatives are ranked from smallest to largest. As a
result, the problem’s solution is complete. 

In REF-II, the ideal solution to consider when comparing alternatives can be 
determined independently of the decision matrix and expressed as a value range. 
Also, the rank reversal problem is eliminated by determining the ideal solution and 
coefficients in the normalizing procedure independent of decision matrix changes.

3.5. OCRA

Parkan (1994) developed the Operational Competitiveness Rating (OCRA) method 
as an alternative to DEA for assessments based on input and output criteria. In 
OCRA, two main categories are employed to evaluate the efficiency of the 
alternatives: resource consumption and value output. In decision-making problems, 
Parkan (1994) used the concept of production units (PU) instead of alternatives or 
decision-making units. However, we will use the concept of alternative instead of 
PU to maintain the study’s flow consistently. The resources consumed by the 
alternatives are referred to  

(13)



as inputs in OCRA. The tangible products, such as money, and intangible products, 
such as reputation, that are generated using these inputs are called outputs (Parkan & 
Wu, 1997, 1999).
The OCRA method’s main idea is to evaluate alternatives independently based on 
input and output criteria, then combine these two evaluations to obtain general 
competitiveness values. Besides, OCRA can be used to handle multi-attribute 
decision problems to be solved in a cost-benefit optimization context. In this regard, 
TOPSIS and OCRA were compared by Parkan and Wu (1997), who stated their 
usability in similar processes. In OCRA, cost-oriented criteria can be used instead of 
input criteria, and benefit-oriented criteria can be used instead of output criteria to 
rank alternatives (Parkan & Wu, 1997, 1999, 2000; Stanujkic et al., 2017). 
Performance evaluations, efficiency measurement, production process selection, 
distribution center selection, material selection, and hotel selection were all made 
via OCRA. It’s also evident that OCRA can be used to evaluate the efficiency of a 
single alternative over time (Özbek, 2015; Stanujkic et al., 2017).

According to Parkan and Wu (1999), the OCRA process steps are simple to 
understand and use. All decision matrix values in OCRA are assumed to be positive. 
The main reason for this is that the decision matrix’s negative and 0 values prevent 
the method from being implemented properly. Regardless of whether efficiency or 
preference analysis is done, OCRA can be used using the following processing steps 
(Özbek, 2015; Parkan & Wu, 1997, 1999; Stanujkic et al., 2017):
Step 1. Creating the decision matrix: Input (cost) criteria, output (benefit) criteria, 
and alternatives (production units or decision-making units) are defined. Proceed 
to the second step by forming the decision matrix as shown in Eq. (1), where the 
criteria are represented by j=1,…, ,gg+1,…, n and alternatives are denoted 
by i=1,im…,
Step 2. Efficiency (preference) evaluation based on input (cost) criteria: The largest 
and smallest input values in criterion j are used in Eq. (16). As a result, the alternative 

input index values ( iµ ) are obtained.

In Eq. (16), is the weight or calibration value for criterion j. The input and 
output criteria’ weight values must sum up to one. In choice and ranking problems’ 
solution via MCDM methods, normalized values in a specific range, such as [0,1] or 
[-1,1], are preferable for comparative evaluation and one-dimensionality. Since these 
types of problems are frequently dependent on optimization orientation or preferences 
rather than efficiency ratings. On the other hand, depending on the criteria used, the 
values derived by Eq. (16) may result in a wide range of input index values. The 
Weitendorf linear normalization (Eq. 17) can be employed in this context, particularly 
for preference problems and cost criteria (Aytekin, 2021; Parkan & Wu, 1997; 
Stanujkic et al., 2017).
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Step 3. Scaling the input (cost) index: The scaled input index values ( iG ) provided
by Eq. (18) help to make better assessments based on the input criterion (Parkan & 
Wu, 2000).

( )i i iG minµ µ= −    (18)

The lowest value is equivalent to 0 since the iµ  values are scaled as in Eq. (18).
Step 4. Evaluation of effectiveness (preference) according to output (benefit) criteria: 
Eq. (19) is used to calculate output index ( iy ) values for each alternative in the 
context of output criteria.

(19)

In benefit-oriented criteria, the application of the Weitendorf linear normalization, 
which is expressed in the step of creating the input index, is given in Eq. (20).

(20)

Step 5. Scaling the output (utility) index: The values of the output index are scaled as 
in Eq. (21) so that the lowest value equals 0.

( )i i iO y min y= − (21)

Step 6. Creating the overall effectiveness (preference) values: The overall effectiveness 
(preference) values ( iE ) for the alternatives are calculated by Eq. (22).

(22)

When iE  values are analyzed, the least preferred or efficient alternative will be 

(17)
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given the value 0. The solution is completed by ranking the alternatives based on their 
iE  values. In contrast to DEA, heuristic approaches such as reflecting expert opinions 

on the problem may have an impact on the process in OCRA. Also, many criteria and/
or alternatives can be used to produce an efficiency analysis (ranking) of alternatives 
with OCRA (Parkan & Wu, 1999).

4. Results

The research examined twenty-nine companies with private equity and complete 
data on all criteria. According to the NACE Rev 2-10 (manufacturing of food 
products) classification, the companies were chosen from the ISO 500 list. In Table 
2, weights, reference values, and input-output orientation information are given for 
each criterion.

Table 2: Some Information Related to Criteria
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C1
Profit/
loss for the 
period (TL)

0,102 0,219 0,207 547.247.290 968.558.734 Output

C2
Net sales 
(TL)

0,333 0,045 0,138 3.440.094.540 7.239.094.607 Output

C3
Gross value 
added (TL)

0,177 0,114 0,187 822.109.344 838.647.564 Output

C4 Equity (TL) 0,168 0,144 0,225 1.102.797.121 1.326.450.772 Input

C5
Total assets 
(TL)

0,070 0,098 0,064 5.105.479.232 9.030.749.073 Input

C6
EBITDA 
(TL)

0,048 0,107 0,047 467.113.994 708.882.679 Output

C7
Exports 
(thousand $)

0,046 0,105 0,045 144.436 216.731 Output

C8
Number of 
employees 
(person)

0,056 0,168 0,088 6.670 12.186 Input

The weights obtained by IDOCRIW were used in the REF-II and OCRA 
analyses. As a result, equity (C4) was the most important criterion, whereas 
export was the least important (C7) criterion. The best values in the food industry 
for 2019 and 2020 were used to determine the reference values. In addition, in 
the REF-II applications, the jρ  values were set to 0. The studies included in 
the literature section were used to determine the input and output criteria for the 
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efficiency ranking of the companies via OCRA. Accordingly, equity, total assets, 
and the number of employees were evaluated as input criteria, pre-tax profit/loss, 
net sales, gross value added, EBITDA, and exports (in USD) were evaluated 
as output criteria (Gedik, 2020; ISO 500, 2021; Keskin Benli & Karaca, 2017; 
Oralhan & Sarıgül, 2016; Yayar & Çoban, 2012). Table 3 shows the findings of 
the analyses.

Table 3: Results Obtained by REF-II and OCRA Methods

Companies
Rank

REF-II OCRA
Akyem 18 28
Arslantürk 23 22
Assan 19 9
Banvit 4 2
Beşler 17 23
Beypi 5 29
Cargıll 10 11
Çamlı 28 15
Dardanel 15 6
Gümüşdoğa 1 1
Kadooğlu 20 10
Kent 3 14
Kervan 6 16
Kula 27 18
Memişoğlu 11 8
Nadir 24 27
Namet 2 4
Nuh’un Ankara 9 3
Özgün 25 24
Özyılmaz 29 25
Pınar Entegre Et 14 7
Pınar Süt 12 21
Trakya Birlik 8 19
Şenocak 26 26
Teksüt 16 12
Tukaş 7 5
Ulusoy Un 13 17
Unat 21 20
Yörükoğlu 22 13
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Gümüşdoğa took first places in financial performance and efficiency analyses, 
as shown in Table 3. Gümüşdoğa differentiated out from competitors by having the 
best value in three of the eight criteria. Gümüşdoğa began its operations by producing 
and selling fish feed. Gümüşdoğa is now Turkey’s largest fish breeder, aquaculture 
exporter, and feed manufacturer (Gümüşdoğa, 2021). Namet, Kent, Banvit, and Beypi 
are the other companies in the top five, according to the results of the performance 
analysis conducted with REF-II.  Namet, Banvit, and Beypi all manufacture meat and 
chicken goods, except Kent, who specialized in confectionery. 

Banvit, Nuh’un Ankara, Namet, and Tukaş are the companies that rank in the 
top five behind Gümüşdoğa, according to the results of the efficiency analysis 
performed with OCRA. Banvit, Namet, and Gümüşdoğa distinguished out in both 
analyses as superior to their competitors. However, the research was conducted within 
the parameters of the information gathered. Important aspects such as a company’s 
environmental impact and social responsibility are left out of the evaluation. 

There are some differences between the REF-II and OCRA rankings when all 
of them are compared. The ranks are different because the two methods consider 
different aims when solving the problem. Unlike REF-II, which places the company 
that performs the closest to the reference values first, OCRA gives a ranking based on 
input and output criteria. 

5. Conclusions

It is inevitable for companies to compete with other companies in the same sector. In 
this regard, performance and efficiency analyses can provide a lot of evidence that 
can be used to show a company’s position in both national and international markets. 
For this purpose, the study examined twenty-nine of Turkey’s leading privately 
owned exporter food companies. Profit/Loss for the period, net sales, gross value 
added, equity, total assets, EBITDA, exports, and the number of employees were all 
included in these analyses. The financial performance of the companies was evaluated 
using the REF-II method, and the efficiency was examined using the OCRA method, 
employing the selected criteria. For weighting the criteria, IDOCRIW was applied, 
which combines the results of Entropy and CILOS objective weighting techniques.

The findings revealed that companies involved in the manufacture of meat, 
chicken, and fish products performed better than the others. The fact that a fisheries 
company ranks first in terms of both performance and efficiency can serve as a good 
benchmark for future investments in Turkey, which is surrounded on three sides by 
seas. 

On the other hand, it should be noted that the study is limited to ISO 500 data 
and does not include additional company data. Researchers will analyze national 
companies along with successful foreign food companies trading on an international 
level in the following studies, enabling the status of national companies to be seen. 
It will be possible to identify differences with role model companies and the issues 
that need to be addressed to improve. Also, important factors such as financial status, 
environmental effect, long-term profitability, and try to fulfill social responsibilities 
can all be considered in a comprehensive study.
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Another distinguishing characteristic of the study is the inclusion of REF-II and 
IDOCRIW, two new decision-making methods. In addition, the study includes OCRA 
and CILOS methods, which are less commonly used while having a long history. 
Among these methods, REF-II gives a reference-based solution. The references in 
REF-II can be determined independently of the decision matrix and expressed as a 
value range, which is the ideal solution for comparing alternatives. Moreover, the rank 
reversal problem can be eliminated with REF-II. OCRA provides efficiency rankings 
based on input and output criteria. The CILOS, Entropy, and IDOCRIW techniques 
provide a different perspective on objective weighting to decision-makers. In this 
regard, these methods can be used to solve a variety of decision-making problems in 
the future.
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1. Introduction

Organizations must develop permanent cross-cultural partnerships together with 
a culturally diversified mix of staff, international partners, and customers as global 
competition intensifies. Institutions stand a way to analyze and enhance cross-
cultural communications to deal partnerships effectually (Harvey & Griffith, 2002).  
The derangement of cross-cultural communications necessitates administrations’ 
understanding of the global relationship fields and the level of complexity when 
communicating with different partners who have distinct local and internatonal cultures 
(Harvey & Griffith, 2002). When communication has been counted as administration 
issue, aims to create good interpersonal relationships that are based on the gathering 
of common aims: increasing skill levels, the stand trigger staff on the way of purposes, 
to make use of the evolution of production forms to the fullest extent possible (Bucata 
& Rizescu, 2017). Communication is defined as the exchange of messages between 
the source and the destination. As in other definitions, it is almost impossible to make 
a definition accepted by everyone in the concept of communication. However, if we 
give some definitions, communication is the process in which meanings including 
information, ideas, feelings and thoughts are transferred with the help of symbols 
(Tutar & Yılmaz, İletişim Genel ve Örgütsel Boyutuyla (10 b.), 2013). 

Communication is the study of how individuals utilize verbal and nonverbal 
communications to create meaning in a variety of circumstances, cultures and any 
kind of media. Not any kind of universal meaning of communication as a field 
since the both psychological viewpoints that underpin communication study might 
be contradictory or complementary (Keyton, 2017). Communication is the act of 
transmitting a signal throughout many mediums; it may be spoken or non-verbal, 
formal or informal during it conveys a “thought-provoking concept”, gesture, action, 
or other form of expression. Moreoever, communication is a skill that can be learn 
(Radovic Markovic & Salamzadeh, 2018). Observing other individuals and modeling 
our behaviors after what we see is how we learn basic communication skills. However, 
it is critical to emphasize that information is useless unless it is delivered to the person 
who will receive it or who has a need for it.
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Although some of people are born that include the physiological ability to speak, 
we should learn to speak clearly and efficiently. Communication is the most important 
tool for integrating and coordinating the operations of private agent at various levels 
within an institutions (Radovic Markovic, 2011). Effective communication has been 
not only an crucial part of these recent institutional transformations, but it is also 
the vital aspects of institutions (Baker, 2002). Being as a admnistration function, 
communication is the time of generating, communicating, and understanding ideas, 
facts, views, and sentiments about work performance, organizational effectiveness 
and efficiency, and goal attainment. (Radovic Markovic & Salamzadeh, 2018). 
Communication is an important aspect of any business. Furthermore, in the business 
sector, effective communication skills are critical. Many techniques to manage and 
deal with poor communication have been discovered in various studies. Individual 
members of groups must communicate with one another in order to perform their 
production and social functions, and groups must communicate with one another 
inside organizations. They communicate in both formal and casual ways (Kraut, Fish, 
Root, & Chalfonte, 1990). 

Any employer’s dream is to have motivated and dedicated employees since they 
boost the firm’s production, maintain a great working environment, and are loyal to the 
organization based on collaboration and teamwork. In other words, they can be counted 
as the ones who secure the organization’s long-way prosperity (Frandsen, Johansen, 
& Pang). Motivating staff, on the other hand, is a difficult task. Motivation, from a 
psychological standpoint, is the foundation of each person’s action, both personal and 
professional. When it comes to an staff’s work action, motivation, which is aided by 
communication, is a critical aspect (Bucata & Rizescu, 2017). Communication allows 
members of the working team to interact with one another. Through thoughtful and 
effective communication, an employer must be the to find some mutual way amongst 
individuals of the organization. 

Organizational activities are correctly done thanks to communication (Bucata 
& Rizescu, 2017). Managers always make use of communication while performing 
their orientation and control functions in the organization (Tutar & Yılmaz, 2013). 
Within a a more professional and society level, effective communication is critical 
for creating links between team and hierachical levels of staff. Employees will feel 
safe to communicate their ideas in an open communication environment, and you will 
benefit from your team’s combined experience in developing innovative solutions 
(Smith, 2018).

Also, confusion and ambiguity in the workplace can lead to unpleasant feelings 
and a hostile environment. You can provide your employees the knowledge they need 
to get their jobs done by enhancing duties and responsibilities clearly to each staff; this 
is especially critical when current staff are distributed or emerge from diverse factors 
(Smith, 2018). 

In most modern businesses, the communication process follows the following 
pattern:

 – The sender has a thought, and that thought occured as a “message”. Encoding 
is the way of converting a message into a format that the receiver can unders-
tand.
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 – The message is sent to the receiver, who receives it and interprets it (a process 
called as decoding), and then reports back to the sender on the effectiveness of 
the information given.

“Interpersonal communication”, “group communication”, “organizational 
communication”, “inter-organizational communication”, and “mass communication” 
are all examples of frequent communication divides (Baker, 2002).

2. Basic Elements of the Communication Process

- Source (Sender)

The sender who sends the message is the one who determines what type of message 
will be transmitted and processes the data that he thinks can be understood by the 
receiver of the message and undergoes the coding process (Eskiyörük, 2015). One of 
the important conditions for a good communication process is that the Source (Sender) 
can be reciprocated. As a result of the presence of a receiver in front of him and the 
conformity of the sent message to the mental perception ability of the receiver, it must 
be understandable and the possibility of return must be provided. Plans to influence 
the recipient and get feedback through sending the source message (Eskiyörük, 2015).

- Coding

It can be defined as the translation of the message in a way that can be physically 
transported or sent, by means of a symbolization system, according to the characteristics 
of communication channels (Aydın, 2019). In the communication process, the sender 
transforms the content of the message into code symbols and symbols. This conversion 
process is experienced in line with the sender’s and the receiver’s own knowledge, 
experience, feelings, belief, idea, understanding and value judgments (Aydın, 2019).

- Receiver 

The receiver accepts the message, understands the message, performs the right behavior, 
and determines the appropriate stance to take action in the future. If the message 
cannot be understood, it returns to the source and asks for additional information. 
Receiving the message is not sufficient for communication, it is necessary to know its 
meaning, to approve it by deeming it appropriate and to take action (Eskiyörük, 2015). 
Some of the features that the receiver should have for the benefit of communication 
can be listed as follows:

 – The receiver must be able to perceive the message and be willing to perceive it.
 – The buyer should be knowledgeable and give feedback when the place and 

time come must exist.
 – The buyer must be selective.
 – The receiver must be able to separate the plane it is in.
 – The receiver must be a source.

- Channel 
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The channel is the ground, means, method, technique and methods that will enable 
the message to be sent from the sender to the receiver. The communication materials 
selected to send the message to be sent also serve as a channel. All messages can be 
sent to the recipient through the existing channel. Communication materials that can 
be used for useful communication should not be available for the message (Eskiyörük, 
2015). Before determining the communication tool, factors such as the qualifications 
of the person who will receive the message, time, place and environment should 
be considered. Interviews, newspapers, meetings, reports, etc. The fact that it is 
important to determine what will be chosen from the communication materials such 
as, choosing the channel that affects different sensory organs at the same time makes 
communication a very important role in terms of its formation and effectiveness 
(Eskiyörük, 2015).

- Filter / Detection and Evaluation

Filter/detection/evaluation is related to the evaluation of the message by the person 
who sent the message and the person who will receive the message, and at this stage, 
perception comes to our agenda. Perception is the process of hearing, organizing, 
understanding and comparing existing information (Ekici, 2013). Perception, on 
the other hand, is acquiring information through the senses on the existence of a 
movement and object (Ekici, 2013).

- Feedback

It is the message given by the receiver to the sender’s message. Communication 
cannot be one-way, there is a receiver across a post and the receiver acts for feedback. 
Messages for which there is no feedback indicate that communication is not complete 
(Aydın, 2019). The important thing is that the message differs according to its content. 
There is a possibility that the meaning of the message can contain positive and 
negative meanings (Aydın, 2019).

3. Types of Communication in Organizations

There are three types and ways of communication: (1) “verbal communication”, 
in which you listen to someone to comprehend what they’re saying; (2) “written 
communication”, in which you read what they’re saying; and (3) “non-verbal 
communication”, that you can analyze someone and infer what they’re saying 
(Carpenter, Bauer, & Erdoğan, 2012).
Verbal Communication: Phone calls and face-to-face meetings are examples of verbal 
communication. Orally, the message is delivered. The message is delivered orally.
Written Communication: Written business communications, in contrast to 
verbal communications, are printed messages. “Memos”, “proposals”, “e-mails”, 
“letters”, “training manuals”, and “operating procedures” are examples of written 
communications. They can be printed on paper, written by hand, or displayed 
on a computer screen (Carpenter, Bauer, & Erdoğan, 2012). In most cases, vocal 
communication occurs in real time.
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Non-verbal Communication: It is an essential component of any form of 
communication. Facial expressions, body position, and speech tone are all part of it. 
Nonverbal clues can also influence whether or not you are offered a job (Gifford, NG, 
& Wilkinson, 1985). Judges examining videotapes of genuine applicants were able to 
analyze the social abilities of potential candidates with the sound turned off (Gifford, 
NG, & Wilkinson, 1985).

Within organizations, formal communication takes the following forms:
 – Conferences
 – Unit Meetings
 – Telephone Calls
 – Bulletins of Companies
 – Interviews
 – Publications & E-Mails

4.  Most Important Benefits of Communication’s within 
Organizations (Myers & Myers, 1982)

Organizing and regulating responsibilities: As fundamental tasks of organizational 
communication, communication enables institutions to handle challenges to 
instutional orders and control, identify issue that include ways to deal with conflict 
management.
Socialization: Organizations’ human relations perspective highlight communication’s 
socialization role, which also highlight that gaining organizational staffs’ hearts and 
minds is crucial to effectively coordinate organizational action in the achievement of 
collective instutional aims.
Innovation: The literature on organizational communication is increasingly 
addressing the importance of communication in promoting innovation, as well as 
check and coordination. Strong communication both within and outside the business 
is linked to the promotion of innovation. 
The survey that was conducted by the Marketing Society (2013), revealed what is 
important as leadership skills for business (Marketing Society, 2013). 

1. Smooth sense of direction
2. Communicating– both within organization and outside the organization
3. Taking considerable risks 
4. Enhancing relationship between team members 
5. Listening 
6. Supporting your reward 
It’s worth mentioning that communication is unquestionably a fundamental 

managerial roleA good manager would use communication to make it clear that its 
message receptor will receive the required feedback at the start of the communicative 
process (Bucata & Rizescu, 2017). Internal communication is a broad phrase that 
refers to the flow of information within a institutions. 

Tutar (2009) listed the reasons that make organizational communication so 
important for organizations as follows (Tutar, 2009):
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 – Organizations are growing and management is getting more complex day by 
day,

 – Excessive specialization in organizations,
 – Implementation of the principle of decentralization,
 – Organizations to be more interested in social problems

5. Some Challenges to Effective Human Communication

There are some challenges that every organization faces when it comes to efficient 
communication. People frequently believe that communication is as simple 
as it appears. Without a question, but the obstacles that stand in the way make it 
complicated, tough, and irritating (Agarval & Garg, 2012). 
Physical challenges: Physical impediments are frequently caused by the surroundings. 
As an example, consider the natural barrier that emerges when employees are 
stationed in various buildings or on different sites. Poor or old equipment, as well as 
management’s failure to introduce new technology, can also cause issues. Another 
element that frequently causes communication problems in a business is a lack of staff 
(Agarval & Garg, 2012). 
Psychological challenges: Whether it’s a professor giving a lecture or a conversation 
between an employer and an staff, understanding each other’s thinking and mental 
capacity is crucial in the communication process. If someone communicates with 
another person or a group of people with a disinterested or uninterested attitude, the 
process of communication will be ineffective (Kapur, 2018)
Language skills of individuals: The use of tough or improper terms in communication 
can make it harder for people to understand what you’re saying. Confusion can 
also be caused by poorly explained or misunderstood messages. We’ve all been in 
circumstances where we’ve listened to someone explain something and just couldn’t 
understand it (Agarval & Garg, 2012). 
Cultural challenges: People of many nationalities, faiths, castes, creeds, races, 
ethnicities, and so on communicate with one another. To put it another way, when two 
people communicate with each other, their cultural backgrounds may differ (Kapur, 
2018). It is vital to overcome any communication barriers that may occur and to 
make people aware of their own culture when conversing with them. It’s also crucial 
to cultivate an understanding and acceptance of another person’s culture through 
communication (Kapur, 2018)

6. Organizational Communication

Communication is the process of sharing some meanings between people by mutually 
transmitting symbolic messages that play a role in social interactions since they 
started living in groups (Telman & Ünsal, 2005). The process in question functions 
as a mortar that creates and holds together all types of interpersonal relationships, 
organizations and societies (Gürgen, 1997). Communication is a valuable resource 
available to every organization, and it must be used to achieve the important goals set 
out. On the one hand, this asset is viewed as a collection of products, services, brands, 
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and performance that contribute to the organization’s goals, and on the other hand, it is 
viewed as a person’s personality (Bucata & Rizescu, 2017). The field of organizational 
communication arose in the United States in the 1940s in response to concerns 
about successfully and efficiently arranging people in work contexts. Organizational 
communication as a science and topic of study is credited to Charles Redding (Keyton, 
2017). Regardless of their goals, organizations that have organizational characteristics 
and are a part of the social structure with these features continue their lives with 
internal and external relations (Solmaz, 2006). Taking these relations under control 
and functioning within a certain structural order and purpose necessitates an effective 
communication policy. Because organizations need to create and maintain a dynamic 
structure in line with their functions (Solmaz, 2006). In the 1990s, critical theories 
were used in organizational communication research to analyze how communication 
could be used to burden and save organizational staff; at its most extreme, critical 
studies of organizational communication seek to demonstrate how communication 
can be changed in organizations (Keyton, 2017). 

According to Kreps (1990), organizational communication is the process by 
which members gain related news about their institutions and the changes that are 
occurring within it (Kreps, 1990). In general, organizational communication serves 
two purposes. The main aim is to educate the staff about their responsibilities and 
the company’s policies (De Ridder, 2003). The other purpose of organizational 
communication is to create a sense of belonging in the company (De Ridder, 2003). 
Organizational communication; It is defined as the communication process that 
takes place within certain rules in order to ensure coordination, information flow, 
motivation, integration, evaluation, training, decision-making and supervision among 
the departments and elements that make up the organization within the production and 
management process required for the organization to achieve its goals and objectives 
and ensure its functioning (Solmaz, 2006).  Employees at all levels are informed 
and educated through meaningful communication, which drives them to support the 
approach (Barrett, 2002). 

Effective and proper communication has long been acknowledged as a critical 
component of any change program’s success (Kotter, 1995). It is impossible to 
achieve any organizational action or management process without organizational 
communication (Kaya, 1999). In an organization where communication is sufficient, 
it is expected that the aims of the organization are understood and understood 
correctly, and that the members of the organization tend to act in a coordinated 
manner in cooperation with the realization of these common goals (Aydın M. , 2000). 
Organizational communication has an extremely important function to ensure that all 
elements in the organization interact in line with organizational goals and to realize 
organizational integrity. Communication in organizations; When it is strategically 
planned and designed to enable interaction with all stakeholders, it creates added 
value for the organization (Tutar & Erdönmez, 2005).

Organizational communication is based on various approaches such as scientific 
management, human relations approach, human resource management, systems 
approach and cultural perspective. Each of these approaches has highlighted 
different concepts and definitions related to the phenomenon of communication 
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(Mumby & Stohl, 1996).  Modernist technologies have made it smooth to create, 
produce, disseminate, and a mass documents, as well as send and receive messages, 
collaborate, and plan meetings, regardless of distance or time (Husain, 2013). 
“Electronic mail”, “intranet”, and “video conferencing” are just some of the 
communication methods used to keep employees informed about the organization’s 
news and operations (Husain, 2013). Managers should be aware of informal tool 
and should use them. They must be aware of  unreal issues within organizations as 
well. 

Forming a good attitude in the workplace is one technique to increase the way of 
communication with an institutions and decrease impediments to efficient corporate 
communication. In order to build an integrated working environment, it can be stated 
that it must be critical to be attentive, considerate, and polite with one’s coworkers, 
supervisor, and team members (Kapur, 2018). Within an organization, communication 
has a strong relationship with the perception of justice. Employees are more likely 
to regard organizational application as fair when communication is precise and 
forthcoming (Saruhan, 2014). Organizational change implementation is affected by a 
some factors, including technology challenges, a lack of time and money commitment, 
but the most essential aspect is employee responsiveness to change efforts. As a result, 
managers must pay close attention to understand and forecast how people will react to 
organizational change projects (Saruhan, 2014). In order to reduce employee resistance 
to change, effective communication and a sense of justice inside the organization are 
critical. Employees display favorable behavior toward change processes as a result of 
effective communication and perceptions of fairness, increasing the likelihood of a 
successful change process (Saruhan, 2014). 

Communication in the organization can be from the manager to the employees 
or from the employees to the manager, as well as from the internal environment of 
the organization to the external environment or from the external environment to 
the organization. Organizational communication has a great importance especially 
for managers in fulfilling organizational and managerial functions. Managers always 
make use of communication while fulfilling their direction and control functions 
in the organization (Tutar & Yılmaz, 2013). Organizational Communication is the 
most basic tool used by the manager to get work done. The manager establishes 
relationships with his subordinates by using organizational communication tools. The 
manager conveys what he/she wants, when he/she wants and how he/she wants it to 
his team using organizational communication. He/She also learns what is going on 
inside and outside the business with the organizational communication tool as well. 
Therefore, organizational communication is indispensable for management practices. 
The manager can make the best plan or decision in the world, but this is meaningless 
unless it is put into practice. The first condition of transfer to the application is 
communication (Koçel, 2007).

Organizations that foster communication between supervisors and team members, 
also amongst other collegues in the mutual department; constructive interpretations 
has positive consequences, stimulates people to work more, and enable them see 
themselves as valued by the organization; and communication helps to avoid problems 
and resolve them more quickly (Bucata & Rizescu, 2017). 
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(Carpenter, Bauer, & Erdoğan, 2012)

Managers must define, explain thoroughly, and interact with staff about works and 
duties that must be define throughout organizational communication in the institutions 
is an crucial factor for the achievement or unsuccess of the company (Bucata & 
Rizescu, 2017). The manager has a variety of responsibilities, each of which has its 
own set of unique communication requirements. The manager’s interpersonal duties 
are manifested in his interactions with those around him; the informational roles 
consist of maintaining and growing an informative network; and the decisional roles 
are manifested in instances where the manager must make a decision (Iosım, Iancu, 
Popescu, & Orboı, 2010). 

There are several benefits to discussing these positions in order to underline the 
need of communication in each one:

 – “Interpersonal Roles” – of representation, leader, and contact person – that 
are realized, for example, through representative communication in front of 
subordinates, subordinate motivation and influence, and the creation and ma-
intenance of relationships both inside and beyond the business (Iosım, Iancu, 
Popescu, & Orboı, 2010).

 – “Informational Roles” – such as monitor and disseminator of information and 
spokesperson – are attained, for example, by searching and receiving informa-
tion from multiple sources in order to comprehend internal organizational pro-
cesses and their environment, transmitting information both inside and outside 
the organization, and acting as the organization’s policy spokesperson (Iosım, 
Iancu, Popescu, & Orboı, 2010).

 – “Decisional Roles” – entrepreneur, dysfunctions mediator, resource ma-
nager, and negotiator – are attained, for example, through the implemen-
tation of activities, strategies, and tactics that lead to change, the iden-
tification of significant disturbances in the organization’s activities, and 
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the development of collective actions (Iosım, Iancu, Popescu, & Orboı, 
2010).

New communication technology and opportunities, along with new 
organizational issues, are driving a completely new frameworkd to “organizational 
communication” that calls into question the very nature of institutions (Baker, 
2002). An company must be able to gain a some advantage in its responsibilities 
and in the organizational sectors by leveraging modern communication technology 
(Lucas, 1996). Finally, cultural or postmodern perspectives are used to study and 
define communication. 

Again, thanks to organizational communication, employees in the organization have 
the opportunity to obtain information about what is expected of them, how and in what 
way they should do the work that is expected of them, and what their supervisors or 
other organizational employees think about them. While the communication process has 
an important role in terms of the management function of mutual sending and receiving 
of such information in organizational life, it is also important in terms of positive 
attitudes of the employees (Kıraç, 2012). Thus, the effectiveness of organizational 
communication creates a positive effect on the behavior of employees with elements 
such as job satisfaction, organizational commitment and motivation (Kıraç, 2012). 

7. Communication Forms in Organizations

The communication system that occurs in the direction of the organizational 
structure of an enterprise is called “formal communication”. Depending on the 
formal communication, the relationship between subordinates and superiors becomes 
functional. In formal communication, it takes place within a special communication 
network organized according to the source of authority, the distribution of authority in 
the enterprise, and the way responsibilities are assumed (Koçel, 2007). Organizational 
communication studies, as Mumby (2014) stated “play a crucial role of critique in 
exposing organizations as discursive spaces of conflict, where power and politics 
are performed and reproduced in ways that favour some stakeholders over others,” 
(Mumby, 2014). In this context, it is possible to examine communication networks 
in 4 groups: 

 – Vertical communication: In accordance with the hierarchical structure of the 
organization, vertical communication is defined as two-way between subordi-
nates and superiors. In line with the policies, mission, vision and strategies of 
the organization, all kinds of orders, instructions, directives, etc., from the top 
management to the employees at the following levels. is defined as vertical 
communication from top to bottom (Esmer, 2009). Similarly, messages about 
reports, requests, and disclosures flow from the bottom up. The key task for 
bottom-up communication is in management. Transmitting a message in this 
direction requires a management approach that has the ability and desire to 
listen and respects people. Environments where management and employees 
come together to listen to the ideas expressed can be created. (Esmer, 2009). 

 – Horizontal communication: Solving the problems that arise between the 
executive or functional departments (production, marketing, human re-
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sources, finance, etc.) at the same hierarchical level, ensuring coordinati-
on; It is a form of communication that is carried out for the purposes such 
as accelerating the organizational functioning and without being bound 
by a certain form condition and is mostly verbal (Şimşek, Akgemci, & 
Çelik, 2003).  

From today’s point of view, it can be said that the most positive aspect of 
horizontal communication is that it is a communication model that can be applied 
more in organizations, provides direct participation in communication, requests are 
conveyed to the message on the same plane, long-term, everyone can participate with 
their opinion, the boundaries are drawn by laws, participatory and argumentative, and 
the result is reached together (Verimli, 2009).

 – Diagonal communication: This type of communication is a natural result of 
matrix organization, which has become both a functional organizational form 
and a contemporary organizational form. Cross communication reflects the ex-
change of information of any department manager with the subordinates of the 
other department on matters that fall within the scope of his department’s func-
tion (Esmer, 2009). Diagonal communication can also establish a direct relati-
onship with other employees working outside of a manager’s own department 
in some special cases. Presence of diagonal communication in organizations 
improves the ability of employees to communicate empathetically within the 
organization.

 – Intergroup communication: This type of communication model accepts each 
unit, department or department as a group in organizations and brings different 
approaches to communication between the individuals who make up the group. 
Sometimes the communication in groups is concentrated around a specific per-
son, while sometimes the message can be freely transmitted among all group 
members (Esmer, 2009). 

Communication is a social need. Informal communication channels will 
automatically start working when this is confronted or it is desired to be limited. For 
this reason, it is necessary to accept informal communication as a reality first, and 
then take measures to eliminate the negative effects it will create on the organizational 
structure and people (Sabuncuoğlu & Tüz, 2013). 

Since it is practically impossible to completely eliminate informal communication 
even in the best organized organizations, reducing it to the minimum level or 
transforming it into a form that will create positive effects should probably form one 
of the basic principles of communication policy (Sabuncuoğlu & Tüz, 2013). 

Table1.1. Organizational Structures

Mechanical Organization Organic Organization
Suitable for stationary conditions Suitable for changing conditions.
There is a hierarchical structure of 
control, authority and communication.

Control, authority, and communication 
are divided into interrelated parts.
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The person who is powerful and has 
the last word is the person at the top 
of the hierarchy.

In understanding, one person cannot 
know everything.

Vertical communication dominates. There is an exchange of ideas. 
There is no ordering.Horizontal 
communication is dominant.

The activities to be carried out are 
carried out with the orders given by 
the upper level in written form.

Activities to be carried out are 
carried out in written form and with 
information and advice rather than 
orders.

Employees have loyalty and devotion 
to their superiors.

There is effort at the point of 
development and progress, loyalty and 
responsibility are in the background.

(Yurttaş, 2014)

8. Communication Challenges Within the Organization

Everyone is on the same level during good communication, allowing them to 
complete work, complete duties, and perform in the most efficient and productive 
manner possible. Each staff must aware of their unique responsibilities, that enable 
them to prevent from doing work that isn’t intended for them or performing tasks in an 
inefficient manner (Mandelbaum, 2021). However, due to insufficient information, and 
ethical issues, unclear process (providing instructions that aren’t mentioned in detail), 
and administrational reluctance to respond to possible problems from employees are 
all common causes of communication failure (Mandelbaum, 2021).

Selectivity in perception is a concept that greatly affects the effectiveness of 
communication. Interpreting the messages they receive according to their level 
of knowledge, beliefs and attitudes causes people to perceive the messages as 
they want them to be, not as they are (Esmer, 2009). Feedback is necessary to 
determine that the message transmitted in the organization is transmitted to 
the receiver in a timely and correct manner and that it is understood correctly 
(correctly decrypted). Since the feedback is given to the sender by the receiver, 
the receiver should pay attention to the behavior of the sender that the sender can 
control and correct. Otherwise, communication may be disrupted and damaged 
(Bakan & Büyükmeşe, 2004). 

Also, the reasons for subordinate communication problems arising from the 
organizational structure are quite diverse. First of all, there is no physical distance 
between the subordinate and the superior in large or complex enterprises. This distance 
limits face-to-face communication (Mengi, 2020). The fact that there is an excessively 
formal atmosphere in the subordinate relations, the fact that the top or intermediate 
managers are not in direct contact with the employees and therefore they are not aware 
of the complaints and requests of the employees adversely affect the communication 
(Mengi, 2020). 
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The information capacity that people can process in a certain period of time is 
limited. If they are exposed to information beyond this limited capacity, the person 
may select, forget, ignore or ignore certain information. Today, most organizational 
communications are done electronically (Mengi, 2020). This means loading a lot of 
information. Especially answering too many mails and typing fast may cause some 
information to be evaluated incorrectly or incompletely. As a result, there is a lack of 
communication and loss of information. Information overload should be prevented 
with some special steps (Mengi, 2020).

8.1. Solving Communication Challenges Within the Organization

Poor communication costs money and wastes time for businesses (Carpenter, Bauer, 
& Erdoğan, 2012). First of all, individuals’ “performance”, “qualifications”, “skills”, 
“abilities”, “knowledge”, and “attitude” must be considered when they are hired 
within the organization; there must be an appropriate education and capacity building 
trainings, staff selection steps, and staff should have sufficient communication 
abilities, especially in terms of their own language (Kapur, 2018). 

Secondly, the receiver must listen to the speaker with more awareness and mental 
consideration; he or she must reply by asking some questions; and the speaker must 
constantly be aware that the other staff that listen him or her understands all aspects 
(Kapur, 2018). 

By using the feedback mechanism, monitoring the result of the communication 
action that takes place in the form of requesting information from the receiver 
for the job to which the message is related and taking the necessary additional 
measures accordingly can increase the effectiveness of the communication process 
(Esmer, 2009). Also, in order to increase the effectiveness of communication, the 
source’s formulating the message by putting herself/himself in the place of the 
receiver will prevent the elements that prevent the transmission of the message. 
The variety and quality of formally used communication tools will affect the quality 
of communication. For example, sending a message simultaneously via e-mail, by 
posting an announcement on the bulletin board or by written instruction is important 
in terms of drawing attention to the importance of the message and thus increasing the 
quality of communication (Esmer, 2009). 

9. Personal Communication Skills Improvement

Communication is important for the individual to realize himself as an individual 
and for the sociality of the relationships he enters. Individuals gain the opportunity to 
reveal the concepts and thoughts in their minds, to open them to communication and 
to examine them through communication (Eskiyörük, 2015). Influencing and being 
influenced by other people, benefiting from them, being useful to them and achieving 
a success can be realized with the existence of communication. The continuation of 
the contact between people is through communication (Eskiyörük, 2015).

In the communication process within the organization, there are things that people 
can do to improve themselves individually (Carpenter, Bauer, & Erdoğan, 2012) ;
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 – Don’t be concerned about what you will mention if the opportunity arises. 
Silence may be a lovely issue.

 – Only one item can be focused on at a time by the human mind. Don’t multitask 
while listening because concentrating with only “half brain” arises the likeliho-
od that you will have some questions later.

 – There is nothing false with saying you didn’t understand what the “sender” 
was trying to say. You could even be able to assist the sender in clarifying the 
message.

 – Pay attention to what isn’t mentioned as well. 

10. Conclusion

The activities that organizations perform to achieve their goals are very diverse. 
Activities that are considered to be unrelated to each other are actually activities that 
complement each other in various ways and have an impact on the achievement of the 
work. The most important effect of communication in organizations is to ensure the 
coordination of these activities. From this point of view, one of the most important 
elements necessary for organizations to continue their activities is communication 
(Eroğluer, 2008). 

As a result, the interaction (communication) period in a firm should be counted 
as an important management tool, as well as a unique of the administration system. 
Communication way as an administration purposes is to enhance inter-personal 
relationships and to make an environment that is conducive to the organization’s 
interior achievement (Bucata & Rizescu, 2017). Managers must understand that 
patience in learning how to interact should be the best prior issue for them, since it is 
the most important talent they must reach or perfect in order to achieve the company’s 
goals (Bucata & Rizescu, 2017). Arranging the internal communication system to 
meet the needs of the employees will meet the information needs of the employees 
and will reduce their work-related problems. An effective communication system 
created within the organization will have a positive effect on the job satisfaction 
of the employees (Eroğluer, 2008). The most important effect of communication in 
organizations is to ensure the coordination of these activities. From this point of view, 
one of the most important elements necessary for organizations to continue their 
activities is communication (Eroğluer, 2008). 

The “communication culture” of a firm is critical to its success (Mandelbaum, 
2021). While hard skills are useful for completing tasks and projects, a company’s 
soft skills and social intelligence are required to effectively and optimally maintain 
productive teams and a positive environment in which everyone is on the same page 
– all of which are the result of good communication practices (Mandelbaum, 2021). 

There are numerous reasons why great communication can help your business 
succeed. Having consistent communication in your organization, no matter how big 
or little, may have a substantial impact on productivity, employee happiness, and 
income. So keep these considerations in mind to guarantee that your firm receives 
the level of communication it requires to develop and prosper (Business Tips, 2019). 
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1. Introduction

Artificial intelligence (AI) is used in 77% of human resources processes of international 
organizations (Withers, 2020). Even in some organizations, AI is the owner of the 
process and the final decision maker in the organizational processes. For instance, 
among people who applied for jobs at Hilton, 28 thousands were eliminated through 
their resume, and 43 thousand were eliminated by the AI in the first interview without 
any contact with anyone during the recruitment and selection process (Bell, 2021). AI 
has already become an active actor in organizations. 

AI is currently used in organizational processes such as strategic human 
resources management, employee recruitment and selection, talent management and 
improvement, performance evaluation, production planning and management, quality 
management, distribution of rewards, risk management, work safety, employee 
and labor relations, customer relations. AI showing successful outcomes in the 
performance is expected to provide objectivity and impartiality (Kaplan & Haenlein, 
2020), equal employment opportunities (Gür, Ayden, & Yücel, 2019). Objectivity is 
generally perceived as a situation that seems impossible to be affected psychologically, 
therefore it is seen that AI without emotions can easily achieve objectivity. 

Symbolizing Themis, the goddess of justice, in addition to increase organizational 
efficiency, AI is expected to contribute to the work life and career of employees, 
increase objectivity, and equal employment opportunity for all, and promote and 
hire the right person for the right job. However, the results of the research show that 
this is not easy situations for the emotionally unaffected AI. For example, Amazon 
started a project in 2018 to use AI in employee selection. The project team created 
evaluation norms by teaching AI 50 thousand keywords on 500 sample profiles. Then, 
AI evaluated the candidates’ resumes with these learned norms. It was found that AI 
evaluated them with masculine keywords because the majority of profiles created 
by evaluation criteria were male. Instead of acting objectively, AI eliminated female 
candidates by referring masculine keywords such as “executed” and “captured” while 
approving male candidates. Because of gender discrimination during the process 
of employee selection performed by AI, Amazon decided to terminate the project 
(Dastin, 2021). Although Amazon stopped this project, it invested US$ 700 million 
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in a year for AI to be used more efficiently within its system (Reisinger, 2021). Other 
organizations use AI as an owner of process and decision maker in organizational 
processes, especially in the process of employee recruitment and selection. 

The research questions of this study were determined like “is there any possibility of 
AI to discriminate against women?”, “is there any possibility of gender discrimination 
by an AI that everyone can reach and use in Turkey?”

2. Artificial Intelligence

The definition of AI was first used in the summer school projects on “development 
of thinking machine” initiated by McCarthy and his colleagues (2006) in 1955. 
Although it is hard to define what is and is not AI today (Kaplan & Haenlein, 2019), 
but at the same time it is defined as a popular technology (Sestino & De Mauro, 
2021), the common point of AI definitions can be defined as non-human intellectual 
programs that make decisions by analyzing data from external sources and perform 
specific tasks (Dwivedi et al., 2021). Kaplan and Haenlein (2019) defined AI system 
as three levels. The first level is that analytical AI having cognitive intelligence 
skills is an AI system providing foresight about the future by learning from past data 
and experiences. The second level is AI that has some human skills. At this level in 
addition to cognitive component, AI is a system that understands people’s emotions 
such as joy, anger, surprise, disappointment and use them in its decisions. The third 
level human-like AI is an AI system that can show all human characteristics such 
as cognitive, emotional and social intelligence. Even though in AI the third level- 
humanoid level- has not been reached, there are already AI projects that can succeed 
to imitate a human. Second level AI having some human-like skills has been used by 
government agencies (Adikari & Alahakoon, 2021) and companies (Lou, Qin, Fang, 
& Qu, 2021), and these AIs make final decisions. 

According to 79% of experts who use AI in their work, AI is an irreplaceable 
significant organizational actor in terms of benefits from using it in organizational 
processes (Deloitte, 2020). There are many reasons for the use of AI in process 
management and decision making. Saving cost and time, decreasing risks, increasing 
efficiency and making more rational decisions can be listed as motivational resources. 
The most basic reason is that the use of AI is preferred for economic reasons (Köchling 
& Wehner, 2020). For example, Unilever announced that they saved 100 thousand 
hours of labor in a year by using AI in job interviews and evaluations globally (Booth, 
2021), while Morgan-Stanley announced that they managed the application evaluation 
process in seconds with AI, which lawyers took in 360 thousand hours (Son, 2020). 

Even though economic reasons are primarily in the use of AI, it is also aimed 
to reduce the problems caused by prejudices and intellectual models in individuals 
and to ensure objectivity, consistency and transparency in organizational processes 
(Langer, König, & Papathanasiou, 2019). In order to achieve these, AI is thought to 
provide objectivity in decision-making with multi-criteria decision-making technique 
with data from many sources. For example, AI evaluates candidates in three basic 
dimensions, including content analysis of the candidate’s speech, voice frequency 
and facial expressions in a job interview it directed. AI can create a multi-criteria 
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time sequence over 25 thousand obtained from a 25-minute job interview. With multi-
criteria decision-making technique, AI generates a report card for each candidate and 
makes a decision (Bell, 2021). 

There are many data resources AI can use. When it is evaluated in terms of 
organizational data resource, it is predicted that 75% of business processes of 
international companies will be associated with AI by the end of 2021 (Crews, 2019). 
In individual-level work performance management, the use of AI has already reached 
an advanced level. For example, Amazon applied for a patent for an ultrasonic 
wristband to instantly monitor the performance of employees in their warehouses. 
Besides measuring an employee’s performance, the wristband also provides guidance 
on where the employee should direct his/her hands according to the work orders in 
the system, and ensures that s/he reaches the right product as soon as possible (US 
Patent, 2021). 

Individual-level data is not only limited with data obtained from business processes, 
but also data flow can be provided from many sources. For instance, varied sources 
such as mobile phones and their applications, e-mail and social media accounts, tablet 
and computer user behaviors, wearable technologies (Torres & Zhang, 2021) like 
smartwatch, wristband, glasses, shoe (Shah, Kamdar, Gokalgandhi, & Mehendale, 
2021), body and implant chips (Lee et al., 2020), smart tooth (Vellappally, Al Kheraif, 
Anil, & Wahba, 2019) and even toilets (Wang & Camilleri, 2020) already provide 
data for AI. Since the size of data obtained from these networks is large, the AI has no 
alternative in processing and analysis processes (Wyman, Brown, Ling, & Gurdeniz, 
2017). 

Businesses are currently directing their processes via AI and hence increasing 
their profits, and they have still continued to invest to use AI more broadly. It is 
predicted that the worldwide AI market will reach US$ 191 billion by 2025 (Tech 
Advisor Staff, 2021). Although today AI is in the process of developments, in other 
words, in its infancy phase, experts have estimated that the average increase in gross 
national products of countries worldwide resulted from the use of AI will be 14% by 
2030 (PwC, 2021). AI has the ability to change the ownership and responsibility of the 
decision-making process not only in the organization but also in all areas of life. That 
is, AI can change the equation with decisions that person makes by processing data 
from both private and business lives (Weber & Duarte, 2020; Chang, 2020). 

2.1.  Employee Recruitment and Selection as a Example of Artificial 
Intelligence and Business Processes

Employee recruitment and selection can be defined as a process for the search, 
selection and recruitment of people with the appropriate qualifications needed by 
the organization. Employee selection can be covered by internal sources, that is the 
transfer or promotion of candidates already working in the organization, or it can be 
done through the candidates applying for a job from external source (Acar, 2008). 

In the case of an employee shortage, organizations target to employ people who 
meet the job requirements. Employee recruitment and selection starts with searching 
and finding candidates as a process. After candidates are evaluated through their 
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resumes, those who are suitable are generally given tests to measure some of the 
knowledge and skill levels required by the job. After successful candidates are invited 
for recruitment interviews, the process continues with checking candidates’ references, 
carrying out medical exams, making a job offer and job placement. 

The purpose of why employee recruitment and selection process consists of 
many phases is to provide the candidates equal recruitment right with an objective 
evaluation, as well as placing the right person for the right job. This equal 
employment right is also protected by law in some countries (The Civil Rights 
Act of 1964, 2021). However, although equal employee rights are protected by 
law, the candidates may face with discrimination because of varied reasons such as 
gender, ethnic identity, religion and age (Bertrand & Mullainathan, 2004; Carlsson 
& Rooth, 2007). 

In recent years, the use of technology in online employee recruitment and 
selection process has started to increase (Lee I., 2011). For example, LinkedIn Talent 
Solutions service is defined as the world’s talent pool (LinkedIn Talent Solutions, 
2021). For job advertisements that organizations give in LinkedIn Talent Solutions, 
after LinkedIn AI identifies the most suitable candidates among the members, it 
prepares a list starting from the most suitable according to the qualifications sought 
in the job advertisement (LinkedIn Talent Solutions, 2021), and by informing the 
candidates in the list about the current job opportunity, it attracts their attention and 
encourages the candidate to apply for the position (Guenole & Feinzig, 2021). In 
the selection phase, AI is used in the wide range of areas including the application 
of tests and evaluations of the results and conducting interviews (Suen, Hung, & 
Lin, 2020). 

AI evaluates candidates’ profiles according to many criteria such as their 
education, work experience, companies and industries they follow, comments 
written for them. There are two methods of establishing the norms to be used 
in the evaluation of the candidate’s resume in the employee recruitment and 
selection. First, AI is taught success criteria and common features of successful 
profiles. As in Amazon’s AI project (Dastin, 2021), the organization evaluates 
candidates according to the norms obtained from the profiles who are defined 
as successful among their employees. The second method is that AI creates 
evaluations norms itself by learning from the profiles in the pool. For example, 
Linkedl Talent Solutions’ AI creates evaluation norms itself out of existing 
profiles in the system. AI initially evaluates resumes by using its norms; in the 
next phase, suitable candidates are invited to the assessment tests and interviews. 

AI, called as Talocity, which is currently produced for job interviews and supports 
39 different languages, is used by more than 2 thousand companies around the world 
daily (Modgil, 2021). HireVue’s AI, on the other hand, takes 20 thousand people to 
job interviews in the USA alone daily (Withers, 2020). In an interview, a candidate is 
evaluated according to the three basic dimensions, including content analysis, voice 
frequency and facial expressions. AI creates a time series to make a decision. Beyond 
deciding who is positive or not, obtained time series also creates the candidate’s 
possible career plans, according to the results of AI’s evaluation of the resume and job 
interview (LinkedIn Talent Solutions, 2021). 
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3. Research Method

This study was designed according to the case study method, one of the qualitative 
research methods. The case study aims to analyze one or more situations holistically 
within its own borders (Yıldırım & Şimşek, 2016) and to make analytical 
generalizations about the subject studied (Aytaçlı, 2012). There are three types of 
case study: exploratory, descriptive and explanatory  (Fisher & Zivina, 2004). In the 
present study, exploratory case study was adopted. 

3.1. Sample and Data

The research population is female employees in Turkey. As research data, the comments 
written in Turkish about the profile owner, published in the recommendation section 
of the women’s profiles on LinkedIn social network, were selected. Eight publicly 
opened comments were analyzed. 4 out of 8 comments used in the analysis were 
selected from the comments where female profile owner’s name was mentioned. The 
rest 4 were selected from the comments that did not contain any information related to 
the gender in some way. The purpose of data selection in this way is to test whether the 
presence of a female name in the text creates a difference in the output of AI process. 

3.2. Analysis Process

In this study, publicly available AI applications- Microsoft, Google and LinkedIn- 
were used. While Microsoft and Google translator AI are translating from one 
language to another, except for English, the text to be translated first is translated 
into English and then into the target language (Benjamin, 2021). Within the scope of 
this study, the source language was selected as Turkish and the translated language is 
selected as English. Whether it is a target language or intermediary language, English 
is always involved in the translation process. 

These worldwide used programs provide support for many languages. At present, 
LinkedIn with its Talent Solutions sells employee recruitment and selection services 
managed by AI to the companies (Agarwal, 2021). Google’s Neural Machine 
Translation (GNMT) in Google translate has been actively used since 2016 and it 
is an AI that is still learning and provides translation in more than 100 languages 
(Caswell & Liang, 2021). While Google’s AI system was being created, the United 
Nations texts were taught as a reference source to AI (Prates, Avelar, & Lamb, 2020). 
Google’s AI is constantly developing through a learning that emerges as a result of 
user corrections and approvals after each transaction. Similarly, Microsoft Translator 
uses an AI that translates in more than 90 languages. In the translation, each word is 
encoded on 500 layered vectors. In this coding process, AI can make its own definition 
in dimensions such as gender and courtesy in the original language to the translated 
language (Microsoft, 2021). 

In the present study, Turkish texts were translated into English with LinkedIn, 
Google and Microsoft Office 360 Word translator applications. There was no editing 
process in both Turkish original texts and English translated texts. Later, in terms 
of gender definition, a comparative analysis of gender pronouns used in original 
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and translated texts was made in terms of gender, and the wrong pronouns in the 
translations were underlined. 

4. Analysis Results

In the scope of the research, 8 Turkish texts were translated into English with AI 
applications. Except sample 3, all texts were translated into English by AI with male 
pronouns instead of the gender pronouns that should be female. According to the 
analysis results, LinkedIn, Google and Microsoft 360 AI translator applications used 
pronouns with male reference by evaluating some definitions related to the management 
skills within the scope of masculine competencies, just like Al in Amazon’s project. 

4.1 1st Case

“Gizem Hanım ile birlikte iş yapmak keyiflidir. Disiplinli, azimli, güler 
yüzlü ve müşteri memnuniyeti konusunda oldukça hassastır. Online 
marketing ve e-mail marketing konularında uzmandır.”

4.1.1.  LinkedIn

“It is enjoyable to do business with Gizem Hanım. Disciplined, determined, friendly 
and very sensitive to customer satisfaction. He is an expert in online marketing and 
e-mail marketing.”

4.1.2. Google

“It is enjoyable to do business with Gizem Hanım. Disciplined, determined, friendly 
and very sensitive to customer satisfaction. He is an expert in online marketing and 
e-mail marketing.”

4.1.3.  Microsoft Office 360 Word

“It is enjoyable to do business with Gizem Bayan. He is disciplined, tenacious, friendly 
and very sensitive about customer satisfaction. He specializes in online marketing and 
e-mail marketing.”

4.4.2. 2nd Case

“Figen, Profesyonel Koçluk yolculuğunda emin adımlarla ilerleyen, 
yaşamını anlamlandırabilen, kendini sorgulayabilen ve değişim ve 
dönüşüme açık bir insan. Bir koç için gerekli olan, etkin dinleme, güçlü 
soru sorma ve geri besleme becerisine sahip güçlü bir karakter. Kısa 
zamanda katettiği inanılmaz mesafe ile “Keşke benim de koçum olsa” 
dedirtecek kadar iyi bir koç. Tavsiye eder miyim? Kesinlikle evet.”

4.2.1.  LinkedIn

“Figen is a person who is confident in his professional coaching journey, who can 
make sense of his life, who can question himself and who is open to change and 
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transformation. What is required for a coach is a strong character with the ability to 
listen effectively, ask strong questions and feed. He’s a good enough coach to make 
me say, “I wish I had a coach,” with the incredible distance he’s traveled in a short 
time. Would I recommend it? Absolutely, yes.”

4.2.2. Google

“Figen is a person who takes firm steps on his Professional Coaching journey, can 
make sense of his life, question himself and is open to change and transformation. A 
strong character with active listening, strong questioning and feedback skills required 
for a coach. With the incredible distance he has covered in a short time, he is such a 
good coach to make him say “I wish he was my coach too.” Would I recommend it? 
Definitely yes.”

4.2.3.  Microsoft Office 360 Word 

“Figen is a person who is confident in his professional coaching journey, who can 
make sense of his life, who can question himself and who is open to change and 
transformation. What is required for a coach is a strong character with the ability to 
listen effectively, ask strong questions and feed. He’s a good enough coach to make 
me say, “I wish I had a coach,” with the incredible distance he’s traveled in a short 
time. Would I recommend it? Absolutely, yes.”

4.3.3. 3rd Case

“Biz Gamze hn’dan grup mentorluk ve üst yönetim için bireysel koçluk 
hizmeti aldık. Her iki çalışmamız da hem şirketimize hem de brieysel 
gelişimlerimize çok büyük katkı yaptı. Gamze hanımın beni en etkileyen 
yönü kendisini geliştirmek adına çok büyük çaba ve zaman harcadığı 
ve öğrendiklerini anında bizimle paylaşması oldu. Her işte olduğu gibi 
koçluk hizmetinde de tecrübe ve işini severek yapmak kadar kendini 
sürekli geliştirmek hizmetin kalitesinde çok önemli bir rol oynuyor. 
Koçluk çok yaygın bir meslek haline geldi ve bu ortamda alınan hizmetin 
kaltesinden emin olmak oldukça zor, benim tecrübeme göre Gamze hn’ın 
hizmetlerinde kalite en üst düzeyde idi. Eğitim ve koçluk hizmetlerinden 
tekrar yararlanmayı planlıyoruz.”

4.3.1.  LinkedIn

“We received group mentoring and individual coaching for senior management from 
Gamze hn. Both of our works have made a great contribution to both our company 
and our personal development. The most impressive aspect of Gamze was that she 
spent a lot of time and effort to improve herself and shared what she learned with 
us instantly. As in every job, experience and self-development play a very important 
role in the quality of the service, as well as in coaching. Coaching has become a very 
common profession and it is very difficult to be sure of the quality of the service 
received in this environment, in my experience the quality of Gamze hn’s services was 
at the highest level. We plan to use training and coaching services again.”
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4.3.2 Google

“We received group mentoring and individual coaching for senior management from 
Gamze hn. Both of our works have made a great contribution to both our company 
and our personal development. The most impressive aspect of Gamze was that she 
spent a lot of time and effort to improve herself and shared what she learned with us 
instantly. As in every job, in coaching service, experience and self-development play 
a very important role in the quality of the service, as well as doing the job with love. 
Coaching has become a very common profession and it is very difficult to be sure of 
the quality of the service received in this environment, in my experience the quality 
of Gamze hn’s services was at the highest level. We plan to use training and coaching 
services again.”

4.3.3.  Microsoft Office 360 Word 

“We received group mentoring and individual coaching services for senior management 
from Alice hn. Both of our studies have contributed greatly to both our company and 
our personal development. What impressed me most about Miss Alice was that she 
put a lot of effort and time into improving herself and instantly shared with us what 
she had learned. As with any job, continuous improvement plays a very important 
role in the quality of the service as well as experience in coaching and loving work. 
Coaching has become a very common profession and it is quite difficult to be sure of 
the quality of the service received in this environment, in my experience the quality 
of Alice hn’s services was at the highest level. We plan to re-benefit from training and 
coaching services.”

4.4.4. 4th Case

“Tuğçe ile pandemi günlerinde online mülakat simülasyonları projem 
dahilinde çalışma fırsatım oldu. Mülakat simülasyonlarında gelişim 
odaklı bir İK profesyoneli olarak işe alım süreçlerinde deneyimi ile örnek 
bir çalışma gerçekleştirdi. İletişim, planlama- organizasyon, problem 
çözme becerileri kuvvetli olup işe alım, eğitim gibi İK alt disiplerinde 
de tecrübelidir. Aldığı sorumluluğun vaktinde gerçekleştirdiği gibi büyük 
bir heyecanla işlerini yapmaktadır. Açık fikirli, olup yaratıcı çözümlerle 
ekibini destekleyecek bir profil olmakla birlikte iş süreçlerinin verimli, 
etkin ve zamanında gerçekleşmesini sağlayacaktır. Başarıları daim 
olsun.”

4.4.1  LinkedIn

I had the opportunity to work with Tuğçe during my online interview simulations project 
during the pandemic days. As a development-oriented HR professional in interview 
simulations, he carried out an exemplary work with his experience in recruitment 
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processes. He has strong communication, planning-organization, problem-solving 
skills and is experienced in HR sub-disciplines such as recruitment and training. He 
carries out his work with great enthusiasm as he fulfills his responsibility on time. 
Having an open mind and a profile that will support his team with creative solutions, 
he will ensure that business processes are realized in an efficient, 

4.4.2. Google

“I had the opportunity to work with Tuğçe during my online interview 
simulations project during the pandemic days. As a development-oriented HR 
professional in interview simulations, he carried out an exemplary work with his 
experience in recruitment processes. He has strong communication, planning-
organization, problem-solving skills and is experienced in HR sub-disciplines 
such as recruitment and training. He carries out his work with great enthusiasm 
as he fulfills his responsibility on time. Having an open mind and a profile 
that will support his team with creative solutions, he will ensure that business 
processes are realized in an efficient, effective and timely manner. May their 
success always be.”

4.4.3  Microsoft Office 360 Word 

“I had the opportunity to work with Tugce on the pandemic days within my online 
interview simulations project. As a development-oriented HR professional in interview 
simulations, he carried out exemplary work with his experience in recruitment 
processes. Communication, planning, organization, problem solving skills are strong 
and he is experienced in HR sub-dissipations such as recruitment and training. He 
does his work with great excitement as he performs his responsibility on time. It is 
an open-minded profile that will support its team with creative solutions, but it will 
ensure that business processes are efficient, effective and timely. May their success be 
permanent.”

4.5. 5th Case

“İnsan kaynakları sürecinin bütün detaylarına hakim, sorumluluk sahibi, 
yaşam koçu olarak farklı bakış açıları ile kişiye olumlu katkılar sağlayan, 
aynı zamanda mesleğini yaşam tarzı olarak görmüş, daha çok başarılara 
imza atacağına inandığım biridir.”

4.5.1  LinkedIn

“He is a person who has full knowledge of all the details of the human resources 
process, who is responsible, who contributes positively to the person with different 
perspectives as a life coach, at the same time, he saw his profession as a lifestyle, and 
I believe he will achieve more success.”
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4.5.2 Google

“He is a person who has full knowledge of all the details of the human resources 
process, who is responsible, who contributes positively to the person with different 
perspectives as a life coach, at the same time, he saw his profession as a lifestyle, 
and I believe he will achieve more success.”

4.5.3.  Microsoft Office 360 Word 

“He is a person who has mastered all the details of the human resources process, 
who is responsible, who makes positive contributions to the person with different 
perspectives as a life coach, but also who sees his profession as a lifestyle and believes 
that he will achieve more successes.”

4.6. 6th Case

“Sektörün en yetenekli yöneticilerindendir.Tavsiyeleri ve öngörüleri ile 
biz iş ortaklarına yeni yöntem ve taktikler vermiştir.”

4.6.1.  LinkedIn

“He is one of the most talented managers in the industry. With their advice and 
foresight, we have given new methods and tactics to our business partners.”

4.6.2 Google

“He is one of the most talented managers in the industry. He has given us new methods 
and tactics to our business partners with his recommendations and predictions.”

4.6.3  Microsoft Office 360 Word 

“He is one of the most talented managers in the industry. With their advice and 
foresight, we have given new methods and tactics to our business partners.”

4.7. 7th Case

“‘Bir de başımıza bu iş çıktı..’ önyargısından ‘..birlikte ne kadar keyifli 
sohbetler ettik’ noktaları arasındaki çizgide esasında hiç farketmeden 
‘HAYATI ARALADIK’ Yönetimde Koçluk kavramının içinde aslında 
hayatın bütününün barındığını,kişinin attığı tüm adımlarda ve aldığı tüm 
kararlarından bir adım önce,öncelikle kendisine ayna tutmasının önemini 
kavradım.Daha bilinçlenerek ve içimdeki esas gücün farkına vararak 
kişisel gelişim anlamında gerçekten çok faydasını gördüm.”

4.7.1  LinkedIn

“‘We’ve also had this problem..’ prejudice, ‘..how pleasant conversations we had 
together’, without realizing it, on the line between the points ‘we have searched for 
life’ In the concept of coaching in management, in fact, the whole of life is sheltered, 
all the things that a person throws away. First of all, I realized the importance of 
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holding a mirror to himself in every step and one step before all the decisions he 
took. By becoming more conscious and realizing the main power within me, I really 
benefited in terms of personal development…”

4.7.2. Google

“From the prejudice of ‘This thing happened to us..’ and ‘..how pleasant conversations 
we had together’ on the line between the points, ‘we’ve searched LIFE’ without 
noticing it.

I realized that the concept of Coaching in Management includes the whole of life, 
and the importance of holding a mirror to oneself, one step ahead of all the steps that 
a person takes and all the decisions he makes.”

4.7.3  Microsoft Office 360 Word 

“‘And this is what we’ve been through.’ In the line between how pleasant conversations 
we had together, I realized that ‘WE HAVE OPENED LIFE’ without realizing it. In 
the concept of Coaching in Management, the whole of life is actually sheltered, in 
all the steps taken by the person and one step before all the decisions he has taken, I 
first understood the importance of holding a mirror to himself. I really benefited from 
self-improvement by becoming more conscious and realizing the real power in me.”

4.8. 8th Case

“İnandığı yolda verilen ham kumaşı geliştirmek için sebatla ilerleyen 
yapısı dikkat çekici. Karşılıksız emek harcaması sezgileriyle yardım 
severliği etkileyici. Modaya değil, kişiyi anlayarak yaklaşımı koçluk 
alanında onu farklı bir yere taşıyor. Yolun açık olsun.”

4.8.1.  LinkedIn

“Its structure, which proceeds with perseverance in order to develop the raw fabric 
given on the path it believes in, is remarkable. His benevolence is impressive, with his 
sense of  unrequited effort. His approach to understanding the person, not to fashion, 
takes him to a different place in the field of coaching. Have a nice trip.”

4.8.2. Google

“Its structure, which proceeds with perseverance to develop the raw fabric given in 
the way it believes, is remarkable. His benevolence is impressive, with his sense of 
unrequited effort. His approach to understanding the person, not to fashion, takes him 
to a different place in the field of coaching. Have a nice trip.”

4.8.3.  Microsoft Office 360 Word 

“It is remarkable the structure that moves stead-somingly to improve the raw fabric 
given on the path it believes in. His unrequited effort and intuition of charity are 
impressive. Understanding the person, not fashion, takes him to a different place in 
the coaching field. Make sure you’re on your way.”
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5. Evaluation

According to Oracle, the supplier of AI system parts, the internet of things 
network consisting of 10 billion devices in 2020 will evolve into the networks of 25 
billion devices worldwide by 2025 (Oracle, 2021). This situation shows that AI will 
be widespread not only in organizations, but also in all areas of life in the 
upcoming years. As the area where AI will be actively used expands, it is 
predicted that its role of process owner and decision maker will increase as well as 
increasing efficiency and productivity in terms of organizations. For example, 
Unilever announced that they saved 100 thousand hours of labor in a year by using AI 
in job interviews and evaluations globally (Booth, 2021. Moreover, Hilton reduced 
the average employment time by 90%, while decreasing the number of candidates 
they met by  40% (Sabel, 2021. As a result of the use of AI, Google has increased 
the rate of hiring the right candidate with four interviews by 86% (McLaren, 2021. 
It is seen that the use of AI in the recruitment process is a significant tool in terms of 
time management and finding the right candidate. Beside these positive outcomes, 
the use of AI as decision maker instead of people causes both some individual and 
organizational results. Primarily, it makes hidden gems in the organization visible. 
Because AI can evaluate all employees and candidates according to many criteria 
simultaneously (Savage & Bales, 2017. While AI discovers hidden potentials on one 
hand, it can show a discrimination against some people on the other hand. Google 
image classified the pictures of black people as gorillas, and could not differentiate 
two different people belonging to the yellow race (Prates, Avelar, & Lamb, 2020. 
These negative results are not indicators of AI’s low performance in terms of 
organizations’ targets and purposes. With the decisions it makes, AI manages the 
process at the optimum level for the organization. However, when this success is 
under scrutiny, AI’s decisions have individual and societal consequences. This means 
that AI shows discrimination against certain candidates and employees and imposes a 
glass ceiling. It appears that Google is aware of this situation; for instance, when the 
words “strong” and “doctor” are used together, it uses pronouns for men, and when the 
words “beautiful” and “nurse” are used together, it uses pronouns for women (Prates, 
Avelar, & Lamb, 2020.  On the other hand, Google announced that its translation 
program identifies gender correctly at a rate of 95% in translation from Turkish to 
English and translated it correctly at a rate of 97% in its own tests. However, it offers 
the translation in which both male and female pronouns are used during the translation 
to the user’s preference for precautionary purposes (Johnson, 2021. Within the scope 
of this study, Google translations were made without alternatives without presenting 
a preference in the translations made for the analysis. Other programs, LinkedIn and 
Microsoft, do not offer preference anyway. 

In this study, 8 Turkish comments written for female profile owners were translated 
into English for analysis. It was found that within 24 English translations of 8 Turkish 
texts, while pronouns in terms of gender were used correctly in only 3 translations, 
pronouns for male were used in 21 translations. It was also determined that there has 
already been a sign of discrimination in AI applications that are frequently used by 
many people in a daily life. However, it must be mentioned that there is a possibility 
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of discrimination not only in terms of gender, but also in terms of other classification 
criteria, specifically age and race (Köchling & Wehner, 2020). In order to prevent this 
discrimination, users, who are representatives of the organization should check the 
reports and decisions presented by AI. According to the results they detect, they should 
demand the ones that comply with the law and business ethics from the AI service 
suppliers. Because the norms that AI creates from its own learning are rational for it 
and the AI does not have the skills to evaluate the moral dimensions of its decisions. 
Even though the competencies of the candidates are sufficient, the candidates can face 
a possibility of elimination where AI can find them unsuitable for its own norms due 
to many variable such as gender, age and race. AI can make employee selection out of 
the remaining candidates, but the possibility to be eliminated by AI because of other 
attributes that are unrelated to job performance is high. Since the European Union 
Commission is aware of this situation, in 2021 it has introduced a regulation that 
defines the use of AI in recruitment processes such as evaluations of resume, credit 
score and exam results highly risky. The commission has also brought the requirement 
to constantly check the results (European Commission, 2021). 
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1. Introduction  

A liquidly abundancy was observed globally starting from 2000 until late 2006. In 2005 
and 2006, Turkish economy had grown by 8,4 percent and 6,9 percent respectively but 
later on in 2007 and 2008 the growth rates fell down to 4,4 percent and 0,7 percent 
respectively, and under the effect of the global crisis national economy diminished 
by -4,7 percent in 2009 (Hatipler, 2011: 198-210). The excess liquidity which was 
experienced due to lower interest rates in developed companies flew to rising and 
developing countries and supported a positive contribution into the growth of these 
counties. However, when the developing countries’ current deficits are observed, it is 
possible to say that this effect has negative aspects as well. Since 2001, the growth 
rates of developing countries reached 7,2 in 2005 from 4,4.  In 2004, the current 
deficits of the developing countries were 219,8 billion dollar, but due to liquidity 
abundancy it is hereby seen that this rate rose to 423,3 billion dollar in 2005. Alike, the 
total reserves in the world central banks which were around 2 trillion dollar in 2000 
increased to 4,23 trillion dollar in 2005 by an increase rate of 110 percent, and this 
reveals the liquidity abundancy in 2005 (Aydoğuş, 2006: 19-52). The foreign monetary 
position deficits of the real sector companies which are traded in Turkish exchange 
market were -5.500 million dollar in the late September, 2003, and this figure rose to 
-13.380 million dollar in late September, 2006, with an increase rate more than two 
fold. Here, it can be said that the companies’ easy access into foreign exchange was 
effective. As a matter of fact, when the foreign persons’ portfolio investment in Turkey 
is examined, it is hereby seen that; in 2001, a sale of - 3.724 million dollar had been 
experienced from the stock certificates, Eurobond and government debt securities, but 
in 2002 the portfolio investments displayed an increase of 1.942 million dollar, and 
due to liquidity abundancy, these figures reached 15.020 and 11.402 million dollar in 
2005 and 2006 respectively (Altun and Mutan, 2007: 1-73). 

1This paper is derived from the Ph.D. thesis written by Alibey Kudar under the 
supervision of Assoc. Prof. Dr. Yetkin Çınar: “2000’li Yıllarda Türkiye’de Borsa, 
Faiz, Dolar, Altın İlişkisi ve Hisse Senedi Performansının Döviz Açığı ile Birlikte 
İncelenmesi” (The Relationship Among Stock Market, Interest Rate, US Dollar, Gold 
and The Performance Evaluation of Share Prices Based On Net Foreign Exchange 
Deficit in Turkey in The 2000s) - Ankara University, 2019. 
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Depending on the liquidity abundancy, the capital flows which entered into Turkey 
lead the foreign exchange rate to be increased in value in terms of local currency unit 
within the relevant period. For instance, according to  data of the Central Bank of 
Turkey of the Republic of Turkey, within the period between 2004 and 2005, it is 
hereby seen that; consumer price index based real effective foreign exchange rate  
index displayed  an increase from 102,28 to 119,46, in other words, TL increased  in 
value by  %16,7. One of the questions which is required to be asked at this point is 
that; whether  the stock certificates of the  companies - which found the opportunity 
to borrow easily  due to the foreign exchange which is going cheaper and which 
give deficit in terms of foreign currency- utilize this situation and display a higher 
performance in this period or not.  In this study, at this point, representing the period 
in which excess liquidly was experienced, an examination is made on the performance 
of the companies which were traded in the stock market’s national 30 index between 
2005 and 2006 in Turkey in terms of the rate of foreign exchange gaps over the balance 
sheet liabilities, and it is researched; as to whether the companies which have net 
foreign exchange deficit displayed higher performance compared to other companies 
or not.  

2. Literature and Performance Measure Methods 

Changes in exchange rate do not affect the macroeconomic factors only but the 
companies as well. Companies’ foreign exchange positions may be positive or 
negative due to their debt and credit relations. Therefore, companies which have a 
good foreign exchange management may find opportunity to utilize foreign exchange 
rate fluctuations and may be more successful. Foreign exchange management is based 
on the balancing of the asset and debts, in terms of foreign currency unit, optimally. 
(Boyacıoğlu and Çürük, 2016: 144). For this reason, foreign exchange rate ascertains 
arise opportunity and threats in terms of the companies, on the other hand, the 
exchange rates which are falling because of increasing capital inflows due to liquidity 
abundancy can be assessed as an opportunity by the companies which have foreign 
exchange gap. 

The effects of the foreign exchange rate over the companies may be explained 
in three different manner; the transaction exposure, accounting exposure (or may be 
defined as; translation exposure) and economic exposure (may be defined as; operating 
exposure, competitive exposure or strategic exposure as well). Transaction exposure 
is the impact which the changes in exchange rate created over the companies’ debt and 
credit structures in terms of foreign currency unit. Accounting exposure is; during the 
consolidation process of the financial statements, the impact which occurs while the 
affiliate’s financial statements are being converted into the central / national country’s 
currency unit, whereas the economic exposure is the impact of the changes which are 
unexpected to occur in foreign exchange rate over the companies’ expected cash flows 
in the future. (Mutluay and Turaboğlu, 2013: 60-61). 

It may be considered that these companies’ stock certificate performances may 
give important hints as to whether the companies utilize positive from the changes 
in exchange rates or not. Within this context, measuring the stock certificate 
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performance will gain importance. As regards the stock certificate performance 
measure, utilizing the methods which are used for measuring the portfolio 
performance shall be an appropriate procedure for making such assessments in this 
respect.

Researches made for measuring the portfolio performance go back to 1960s. 
However, in the process of time, it is hereby seen that procedures which take basis the 
different types of risk have been developed.  In this way, the contributions made into 
this literature in this field have flourished as well (Çetin et al., 2011: 41). Moreover, 
there are various studies in the literature in which algorithm applications are researched 
for the constitution of stock certificates by using performance measure methods 
(Sinha and Goyal, 2012: 2). Performance measure at the same time measures the 
portfolio managers’ abilities as well (Mentel et al., 2016: 126-136). Treynor Mazuy’s 
quadratic regression model can be shown as a sample for this study.  In the relevant 
model, both the selectivity and timing ability should be taken into consideration. As 
stated by Korkmaz and Uygurtürk (2008), the issue whether the funds are managed 
successfully or not is determined by performance measure. Therefore, the same 
situation will be also effective for the performance of the stock certificates, and it will 
be possible to determine whether the stock certificates reveal a good performance 
or not through performance measure methods. In this study, by using performance 
measure methods, stock certificate performances are assessed. In the analyzes, among 
the performance measure methods; Sharpe criterion, Treynor criterion, Jansen (alpha) 
criterion, Treynor Mazuy Quadratic regression model, Corrected Alpha criterion  and 
various beta criterions  (dollar, gold ) are used (Gökgöz and Günel, 2012: 3-11, Karan, 
2004: 677-687). Information regarding the performance measure methods used herein 
is given below:

2.1. Sharpe Criterion 

Sharpe criterion, a risk return criterion, is a single parameter performance criterion 
which was developed by Sharpe (1966). In Sharpe rate, portfolio returns are corrected 
considering the interest rate without risk (interest rate without risk is deducted from 
the portfolio return) and are divided into the portfolio returns’ standard deviation. 
The rate found therein, as a Sharpe criterion, expresses how much return is obtained 
per risk. While the portfolios are being compared, it is hereby evaluated that the one 
which has a higher Sharpe criterion reveal better performance. Sharpe criterion may 
be formulated as given below:

Sp = (Rp-Rfree)/бp

2.2. Treynor Criterion 

Treynor criterion assesses the portfolio performance according to market risk. That’s 
to say, in Treynor criterion, portfolio’s beta is used as risk factor. A higher Treynor 
criterion expresses that the portfolio’s performance is better. Treynor criterion which 
was developed by Treynor (1965) is shown as given below:
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Tp = (Rp-Rfree)/bp

Sharpe criterion considers the total risk, therefore, as a result of a good diversification, 
Treynor criterion and Sharpe criterion will approach each other.

2.3. Performance Criterions Through Various Betas

In Treynor criterion, market risk is assessed as beta. By using various betas in 
performance measures, it is possible to examine the risk return relation. For instance, 
instead of portfolio’s sensitivity to the market, by considering its sensitivity to gold or 
dollar (that’s to say; by calculating its beta according to gold or dollar), we may revise 
Treynor as specified below. Within this context, it will be possible to discuss the risk 
return relation in terms of different points of view.

TreynorTVBp = (Rp-Rfree)/bp

Here, bp reflects portfolio’s sensitivity to variables other than market.

2.4. Jensen (Alpha) Criterion 

In Alpha criterion by Jensen (1967), according to the risk occurred, portfolio’s expected 
return is calculated first, and this expected return calculated herein shall be compared 
with the realized return. How higher the realized return from the expected return, the 
better portfolio performance shall occur.  The difference between the realized return 
and expected calculated return is expressed by the alpha term.  This can be seen by the 
following formula as well:

Rp - Rfree = ap + bp (Rmarket – Rfree)

Alfa term displays the portfolio manager’s ability to select. If the portfolio has been 
priced correct, this additional return (alpha value) shall not be provided.

2.5. Modified Alpha Criterion 

In modified alpha criterion, which was introduced as the modification of Jensen 
criterion by Smith and Tito (1969), the alpha coefficient is divided into the beta which 
expresses the market risk. Modified alpha criterion is shown as below:

Modified Alpha Criterion = ap / bp

2.6. Treynor Mazuy Criterion   

In addition to Jensen (alpha) criterion, which shows portfolio selection ability, and to 
modified alpha criterion, another criteria which measures the success of the portfolio 
manager is that the changes in the market portfolio is able to be estimated beforehand. 
In other words, it is the timing ability. Portfolio managers who have timing ability 
estimate the market’s movement beforehand and invest into portfolio of which the 
beta is higher when an increase is expected in the market and invest into the portfolio 
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of which the beta is lower when decrease is expected to occur in the market. Making 
investment into portfolio of which the beta is higher when an increase is expected in 
the market shall bring the portfolio’s return over the market’s return.  Inversely, when 
the market is expected to go down, making investment into the portfolio of which the 
beta is lower shall enable the portfolio return to drop less compared to the market.  

Treynor and Mazuy (1966) introduced a quadratic regression model where 
the portfolio managers’ timing ability may be expressed. According to this model, 
portfolio manager’s both the ability to select and timing are tested. We can define the 
model as shown below:

Rp - Rfree = ap + bp (Rmarket – Rfree) + cp (Rmarket – Rfree)
2

Here, ap reflects selectivity ability, while cp displays timing ability.  
Treynor Mazuy performance criterion may be determined in the basis of coefficients 

obtained from the regression as ap + cp бm
2 (Karatepe and Gökgöz, 2007: 90). 

3. Methodology and Empirical Study 

In the study, primarily the companies which are traded in Turkish stock market’s 
national 30 index were determined, later the companies’ stock certificates’ daily rates 
of return over the closure values were obtained through the following formula:

Rate of return = (Pt – Pt-1) / Pt-1 

Weekly data are hereby calculated from the daily rates of return herein through the 
assistance of the calendar. In the period of January 2005 – December 2006, companies 
were divided into groups in terms of the rate of net foreign exchange gaps over balance 
sheet liabilities. The first group is the one of which the rate of foreign exchange gaps 
over liabilities is the highest one whereas the last group is the one which the rate of 
foreign exchange gaps over liabilities is the lowest. As some companies’ net foreign 
currency position is positive, the last group is hereby formed so as to include the 
companies having foreign exchange surplus at the same time. While this grouping is 
being made, the highest and lowest values were taken into consideration and the data 
were normalized accordingly and the data were divided into 4 groups between 0 and 
100. In the analysis, the averages of the obtained weekly rates of return were taken 
in terms of groups and weekly rates of return for each group were found accordingly. 
Later on, time series analyzes were made and the parameters (betas etc.) which are 
necessary for performance analysis for every group were reached. By using these 
parameters obtained, performance criterion were determined and it was researched 
to find out whether the group of which the rate of foreign monetary position over 
the balance sheet liabilities is the highest has been the group which displayed the 
performance in the relevant period or not.

3.1. Empirical Study 

In the study, primarily, the companies which are traded in the stock market’s national 
30 index within the relevant period were determined and then companies’ net foreign 
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monetary position were obtained from the relevant company’s financial statements 
and their proportioning was made against the company’s balance sheet liabilities 
within the relevant period. As there are more than one data for each company within 
the relevant period and it was assessed that it should be appropriate to proceed by 
taking their averages. Groupings made according to the companies’ foreign currency 
positions are shown in Table 1.  Group ranking is hereby made starting from the 
highest rate of net foreign exchange rate gaps over the balance sheet liabilities towards 
the lowest rate.  As the data were normalized between 0 – 100 and the groupings were 
made accordingly, the number of companies in the groups differed and most of the 
companies took place in the fourth group. 

Table 1:  National 30 Shares Net Foreign Exchange Gap / Liabilities Rate 
Grouping

Group No Stock Certificate
Net Foreign Exchange Gap  / Balance 
Sheet Liabilities

Group 1
PTOFS -0,3848
VESTL -0,3069
DYHOL -0,2870

Group 2
THYAO -0,2510
TUPRS -0,2045

Group 3

ULKER -0,1546
TOASO -0,1341
DOHOL -0,1259
FINBN -0,0946
SISE -0,0901
KRDMD -0,0855
IHLAS -0,0825

Group 4

EREGL -0,0742
AEFES -0,0686
HURGZ -0,0493
GARAN -0,0446
DENIZ -0,0179
ARCLK -0,0083
YKBNK -0,0081
SAHOL -0,0077
ISCTR -0,0074
KCHOL -0,0001
AKGRT 0,0008
AKBNK 0,0015
FROTO 0,0023
ISGYO 0,0134
TCELL 0,0253
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After weekly average rates of return were calculated according to the company 
groups, time series analysis was made for all groups, and the sensitivity coefficients, 
averages, standard deviations which would be used in performance measure 
methods were determined. In the analyses, it is preferred that the models of which 
the explanatory power is weak and the sensitivity coefficients which do not give 
meaningful results should not be used in performance analyzes. Performance analysis 
results are given in Table 2.

Table 2: Performance Criterions for Groups

Group No

Treynor 
Criterion  
(according to 
gold risk )

Sharpe 
Criterion

Treynor 
Criterion  
(according 
to market 
risk)

Treynor 
Criterion  
(according 
to dollar 
risk)

Group 1 0,00608 -0,02039 -0,00089 0,00055
Group 2 -0,01282 0,02824 0,00119 -0,00094
Group 3 -0,00519 0,02656 0,00094 -0,00077
Group 4 -0,01861 0,08537 0,00279 -0,00236

Group No
Jensen 
(Alpha) 
Criterion

Modified 
Alpha 
Criterion

Treynor 
Mazuy 
Criterion

Average  / 
Standard 
deviation

Group 1 -0,00241 -0,00280 -0,00178 0,05717
Group 2 -0,00056 -0,00073 0,00011 0,11877
Group 3 -0,00088 -0,00097 -0,00023 0,11644
Group 4 0,00091 0,00087 0,00082 0,17039

In the regression analyzes made for gold, it is seen that; p values of all gold sensitivity 
coefficients do not give meaningful results at 10 percent level statistically. Besides, when 
adjusted r squared values of the regression analyzes which are made for gold are examined, 
it is possible to say that such values are considerably low. Alike, in the regression analyzes 
made for the determination of dollar sensitivity, it is seen that; p value for Group 3 is not 
significant at 10 percent level statistically, again the adjusted r squared value for every 
groups is not higher as well. For this reason, From Table 2 criteria; Treynor criterions 
which are according to gold and dollar risk were excluded. According to the entire criteria 
remained therein, when the groups’ performance are ranked, ranking was made starting 
from the last group towards the first group. According to this result, the group which has 
the highest rate of net foreign exchange gap over the balance sheet liabilities seems to be 
the group which displays the worse performance therein, whereas the group which has the 
lowest rate of net foreign exchange gap over the balance sheet labilities is hereby seen to 
be the group which displayed the best performance.
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4. Conclusion 

In this study, the performance of the companies which are traded in the national 30 
index of the stock market in Turkey are examined under the consideration of the 
companies’ net foreign currency positons. Within the scope of the analysis, it is hereby 
assessed whether the companies which have new foreign exchange gap utilize from 
the capital inflows due to global liquidity abundancy and display a good performance 
or not.  Within this framework, companies are hereby divided into groups in terms 
of their rate of net foreign currency positions over the balance sheet liabilities, and 
based on average weekly returns for every group, performance analyzes were made. 
In these performance analyzes, primarily, time series analyzes were made and relevant 
parameters (betas etc.) were obtained. Parameters obtained were placed into their 
places in performance measure methods and the group’s performance was measured 
accordingly. As performance measure methods; Sharpe criterion, Treynor criterion, 
Jensen (alpha) criterion, Treynor Mazuy Quadratic regression model, modified alpha 
criterion and various beta criterion (risk assessments based on dollar and gold) are 
used. 

According to the results of the analyzes made, there exists no connection between 
the group performances and net foreign exchange gaps. In other words, it can be set 
forth that; having higher net foreign exchange gap is not adequate to be capable of 
displaying a good performance. An important reason for this is that; the performance 
is not based on the foreign exchange position only but based on other factor as 
well.  Secondly, while grouping is made, the number of groups in some groups were 
considerably different from the number of companies in other groups, it is hereby 
assessed that this may have lead such a consequence. In the groups which include 
lower number of companies, companies’ specific risks may lead this bad performance. 
Alike, as stated in Karaşin (1986)’s study, some mistakes might have been made in 
buying - selling decisions for the securities. For instance, the expectation seems to 
be towards an increasing trend due to the price increases, or the expectation seems to 
be towards a decreasing trend due to price decreases, and this is hereby considered 
as a reason which may have led different results in performance analyzes (Omağ, 
2010: 236). Another reason for this result is hereby considered in such a manner 
that; the groups performances have displayed difference in the relevant period as 
the performance of the sectors which the companies are included are considerably 
important.  
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1. Introduction

Due to the increasing world population, logistics activities like storage, packaging, 
transportation etc. of food products and raw materials used in manufacturing have 
become more important. Logistics activities are generally procured by outsourcing 
providers so that large companies attach significance to their main line of business 
fields and save costs.

The concept of “outsourcing”, which was included in the literature in 1982; is 
defined as the transfer of a specific business function outside and buying service (Zhu 
et al., 2001, Yayla et al. 2015). While maintaining competitiveness, businesses have 
realized that it is difficult to carry out all logistics processes effectively and efficiently 
on their own company, so they have started to transfer the operations apart from 
their main activities to outsourcing providers specialized in the execution of these 
operations (Lambert et al., 2006: 27). Outsourcing has begun to take place under the 
name of the Third-Party Logistics (3PL) process that emerged with the initiation of 
these activities.

3PL providers ensure the transfer of the logistics activities of the company partially 
or completely to another company (Banomyong and Supatn 2011: 420). Logistics 
processes within the scope of 3PL are not performed by first-party or second-party 
businesses. The company that takes over only the storage, transportation or customs 
clearance activities to a third firm cannot be accepted as a 3PL firm. However, it is 
accepted as a 3PL firm, if logistics activities such as storage transportation etc. are 
carried out in coordination with other logistics activities (Koban and Keser, 2010: 60).

In the pandemic process that has been going on worldwide for more than a year, 
it has been realized that the effective management of supply chains is extremely 
essential. In this context, making the right outsourcing choices has gained importance 
for companies. Outsourcing allows businesses to gain many advantages such as 



70  BUSINESS STUDIES AND NEW APPROACHES

allowing businesses to specialize and focus on their main activities (Quélin and 
Duhamel, 2003: 654). This system, which has a positive effect on risk management 
for companies, reduces or eliminates both operational costs and investment risks. 
3PL providers are able to decrease transpotation time and increase customer service 
quality (Banomyong and Supatn 2011: 420).

Besides, businesses should be in an effort to constantly seek and increase quality 
together with all their stakeholders. In this direction, as a consequence of outsourcing, 
the product / service quality of an enterprise and the brand value of the company increase. 
For this reason, many outsourcing users utilize outsourcing to increase quality rather 
than decrease costs (Marchet et al., 2018: 143). Also, enterprises that ensure outsourcing 
in their logistics activities can reach technological developments more easily, quickly 
and economically. Arising risks are shared, and business strategies can be successfully 
maintained by professionals and experts. While using outsourcing, businesses increase 
their flexibility against changing conditions. (Ferrer and Santa, 2017: 397).

In parallel with the advantages of outsourcing mentioned above, there are many 
studies in the related literature. An important part of these studies focused on the 
selection of the 3PL company. The 3PL provider selection problem in question is a 
Multi-Criteria Decision Making (MCDM) problem that requires the consideration of a 
large number of qualitative and quantitative factors, as well as the evaluation of many 
alternatives. In line with this, the aim of the current study which deals with the real-
life problem, is to select a 3PL company of an enterprise operating in the food sector 
in Samsun by using an integrated MCDM approach. This MCDM approach includes 
AHP (Analytical Hierarchy Process) and VIKOR (Vise Kriterijumska Optimizacija I 
Kompromisno Resenje) methods together.

AHP is a powerful MCDM method that evaluates the decision problems in 
a hierarchical structure by pairwise comparisons. Therefore, this method is useful 
in determining the importance of criteria effectively. VIKOR is suitable to rank the 
alternatives and select the best one when there are various conflicting criteria. Also, 
VIKOR method provides a compromise solution which is the closest to ideal through 
linear normalization and this feature makes it superior to other ranking methods 
(Opricovic and Tzeng, 2007:516).

Next parts of the study are organized respectively as following. Literature research 
on outsourcing in the field of logistics by MCDM techniques are briefly mentioned. 
Then, information about the methodology used is given. In the following part, the 
steps of the real case study are included, and then the study is completed with the 
conclusion and recommendations section by presenting the findings.

2. Literature Research

Literature research about outsourcing field is summarized with respect to MCDM 
methods used in selecting 3PL provider company. It is seen that various approaches such 
as statistical, mathematical and decision-making methods are involved in related area.

Handfield et al. (2002), evaluated the supplier performance of a company 
operating in the electronics sector in the United States (US) by using the AHP method. 
This evaluation has been made by considering environmental criteria.
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Dulmin and Mininno (2003) presented a model for the supplier selection process of 
a medium-sized Italian company in the field of road and rail transport. PROMETHEE 
(Preference Ranking Organization Method for Enrichment Evaluation) method was 
used during the analysis.

Chan and Chan HK (2004) provided an innovative model for the development of 
supplier selection process supported with AHP based quality management systems. 
With the proposed model, it was found that the supplier selection problem could be 
solved structurally and on time.

Liu and Hai (2005) presented a case study of 60 people on supplier selection and 
performance measurement by using AHP method. It was concluded that the most 
important selection criterion was the delivery criterion.

Shyur and Shih (2006) evaluated the suppliers in their study on a local company 
in Taiwan. AHP method was used to determine the criterion weights and TOPSIS 
(Technique for Order Preference by Similarity to Ideal Solution) method was used 
in the ranking of companies. The most important criterion in the selection process 
acquired as the delivery of the product and service on time.

Qureshi et al. (2007) presented the methodology to earmark potential 3PL services 
provieders using AHP- TOPSIS with interval data. Long term relationships was the 
most important criterion according to results of the study. 

Dağdeviren and Eraslan (2008) discussed the supplier selection process of an 
enterprise in the electronics sector in Ankara. PROMETHEE method was used for the 
analysis of alternative selection consisting of 6 criteria.

Perçin (2009) applied AHP- TOPSIS method for 3PL provider selection in a 
Turkish automotive supplier company. Findings demonstrate that the proposed 
benchmarking framework, with minor modifications, can be useful to all firms in their 
3PL provider selection decisions.

Şenkayas et al. (2010) examined the logistics supply process of a company 
operating in the province of Aydın. In the analysis stage, AHP method was used and it 
was concluded that the most important selection criterion was on time delivery.

Rajesh et al. (2011) developed a three-phase analytical model with the integration 
of AHP and QFD (Quality Function Deployment). The proposed model is illustrated 
with a case study and obtained that delivery performance was the most important 
criterion. 

Peng (2012) evaluated the logistics outsourcing process of an enterprise operating 
in the frozen food industry by using AHP method. According to the results, it was 
found that the most important criterion was transportation costs.

Bansal and Kumar (2013) aimed to give a new dimension to the decision 
maker by proposing a hybrid model of AHP-PROMETHEE in 3PL selection. 
According to results the number of the criteria and their importance may vary 
from firm to firm. So, it was found difficult to generalise the view of the 3PL 
selection process.

Jayant et al. (2014) handled a case study conducted with company executives for 
choosing a reverse logistics service provider in the mobile phone industry in India. 
AHP based TOPSIS method was used and it was concluded that the most important 
factor in this process is recycling. 
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Jayant and Singh (2015) developed decision support system to evaluate different 
3PL reverse logistics providers performance by AHP-VIKOR in a real life case of a 
mobile manufacturing company and the results showed that waste storage capacity 
was the most important criterion. 

Aguezzoul and Pires (2016) conducted ELECTRE-I (Elimination Et Choix 
Traduisant la Realité) method, that an example of a real case implemented, to evaluate 
and select 3PL company and making the sensitivity analysis by varyring the main 
parameters. According the results of the study services was the most important criteria. 

Tavana et al. (2016) examined the problems faced by a company outsourcing its 
reverse logistics activities in US. After determining the criteria and priorities in the 
study, SWOT analysis was performed. It has been concluded that the most important 
priority of the company was to transfer reverse logistics activities to 3PL providers, 
focus on the core business and reduce costs.

Eren and Gür (2017) examined the supplier selection in the process of fulfilling 
the demands of the customers of the e-commerce shopping company. By integrating 
AHP and TOPSIS methods, the best alternative was chosen and the most important 
selection criterion was obtained as cost.

Haldar et al. (2017) proposed a framework for evaluating and selecting the 
most optimal 3PL vendor by Data Envelopment Analysis (DEA)-TOPSIS-LP 
(DETOLP) model. According to result of the study the presented approach was able 
to straightforwardly distinguish between efficient and inefficient partners, avoid 
confusion between efficient and effective 3PL service providers in a multiple sourcing 
context.

Ecer (2018), offered integration of the Fuzzy AHP and Evaluation based on 
Distance from Average Solution (EDAS) in order to select a proper 3PL provider. 
Cost together with quality, and professionalism were found to be the most important 
factors in the case study conducted.

Raut et al. (2018) utilized and integrated approach of DEA and ANP as an evaluation 
and selection methodology to obtain an efficient and requisite 3PL. The results of 
study indicates that eco-efficient transportation and 3PLs leads better transportation 
planning, better inventory and warehouse management, lower inventory cost and 
sustainable supply chain operation.

Nguyen and Chinh (2019) aimed to summarize the criteria for selecting 3PL 
provider in supply chain management and evaluate these criteria to build a criteria 
model in choosing 3PL provider for oilfield services company. The AHP method 
is used in the study and according to the results the cost was the most important 
criterion. 

Pamučar et al. (2019) presented a novel integrated interval rough number 
approach based on the Best Worst Method (BWM) and Weighted Aggregated 
Sum Product Assessment (WASPAS) method along Multi-Attributive Border 
Approximation area Comparison (MABAC) to evaluate 3PL providers. They 
demonstrated a computational study in partner selectin of an electronics company and 
results displayed stability in ranking of alternatives.  

Arslan and Aydoğmuş (2020) discussed the service provider problem of a hotel 
business in Alanya. TOPSIS method was used in the analysis of the study and it 
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was concluded that the most important criterion was the support given during the 
performance of the works.

Özgüner (2020) conducted a case study on the services received during the 
outsourcing process of a dental polyclinic operating in Istanbul. TOPSIS and Entropy 
method was used in the selection process with respect to 8 criteria determined. It was 
resulted that the most important criterion was quality.

Wang et al. (2020) used a MCDM model consisting fuzzy AHP and PROMETHEE 
methods for selecting suppliers in the textile industry. They conducted a case study 
in Vietnam and flexibility criterion was found to be the most important in this 
process.

Chen et al. (2021) used hybrid decision-making approach to rank the third party 
reverse logistics providers in manufacturing industry. The model consisting 16 criteria 
was evaluated with Entropy method under the interval-valued intuitionistic fuzzy sets.

Yuan et al. (2021) propose an improved DEMATEL (Decision Making Trial and 
Evaluation Laboratory) – COPRAS (Complex Proportional Assessment) method 
under probabilistic linguistic environment in 3PL logistics porvider selection. An 
application for online clothing industry was demonstrated and storage level criterion 
was found the most important.

When the literature research is considered, it is seen that outsourcing is used in 
many sectors. In addition, it can be stated that MCDM techniques are frequently used 
in these studies, but that there are few studies carried out in the food sector considering 
food logistics. It is thought that the current study conducted in food sector will make an 
important contribution to the literature by taking advantage of the integration of AHP-
VIKOR, which is one of the effective MCDM method. Also using the integrated MCDM 
perspective, this study handles a real life decision problem that involves selection of a 
3PL company in food industry which is an essential actor within supply chains.

3. Research Methodology

3.1. Problem definition

Due to the growth of the market over time, the diversification of needs, the increase 
of competitors and the variability of demands, logistics activities should be carried 
out professionally and implemented under the supervision of experts. While some of 
the companies carry out these activities themselves, some of them outsource these 
activities from companies that provide all kinds of services in the field of logistics 
with certain experience in the sector. It is known that outsourcing companies prefer 
these services provided from outside, mostly while focusing on their main business 
activities. Therefore, the criteria and methods used in the process of outsourcing the 
logistics activities emerges as an important research topic. Selecting and working with 
right outsourcing company, namely 3PL and 4PL (Fourth party logistics) providers is 
an essential decision for both maintaining the competitiveness and efficient supply 
chain management. In addition, the role of the food industry seems to be vital to ensure 
sustainability. In this framework, this study purposes to select a suitable 3PL company 
of a food business operating in Samsun by using integrated MCDM methods.
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Samsun has the potential to be an import and export gateway for approximately 
600 million people living in Eastern Europe, Black Sea countries, Middle East and 
Central Asian countries. This hinterland makes Samsun city as a center of logistics 
and one of the most important provinces that fulfills the food needs of the Black Sea 
Region and its connected location.

3.2. Data Collection

The food business in which the case study is conducted, established in Samsun and 
has been providing food supply for the region for many years. It exports its products 
to 72 different countries on 5 continents and has become a sought-after brand with its 
customer satisfaction. Also, the company is among the top 1000 exporting companies 
in Turkey and constantly included in the list of Turkey’s Top 500 Industrial Enterprises. 
It have a daily wheat processing capacity of 1000 tons and storage capacity of more 
than 100,000 tons. With its experience gained in the sector, it continues to export the 
products by moving towards as becoming a reliable food supplier not only for the 
region, but also for our country and the world.

In line with the purpose of the study, the criteria to be used in the 3PL company 
selection process of this food business were determined by the literature research and 
expert opinions. After that, the questionnaire consisting of 3 parts was applied while 
obtaining the research data. In the first part, the selection criteria in the outsourcing 
process of the business are defined. In the second part, it is required to compare the 
criteria in pairs according to their importance levels. For this process, the pairwise 
comparison scale suggested by Saaty in Table 1 is used. In the third part, using the 
5-point Likert scale (1- Lowest, 5- Highest), the expert team is asked to evaluate four
alternative 3PL companies according to the criteria. The data collection is conducted
in October-November 2020. The data are obtained from four managers who are
experts working in important positions of the company and also play an essential
role in the outsourcing selection process. Their positions are;   purchasing manager,
marketing specialist, production manager and project manager. The experts have more
than 10 years of work experience and know the region and its conditions well. They
are familiar to 3PL providers and authorized in procurement process of the company.
Since the opinions of these experts affect the decisions of the company in same level,
the importance weights of experts are taken equally in this study.

Table 1: Pairwise Comparison Scale

Importance Degree Description
1 Both criteria contributes equally to the purpose
3 One criterion contributes to the purpose slightly more 

than another
5 One criterion contributes to the purpose much more than 

another
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7 One criterion contributes to the purpose too much more 
than another

9 One criterion contributes to the purpose extremely more 
than another

2, 4, 6, 8 Other values (between two consecutive judgements to be 
used when consensus is required)

Source: Saaty, 2008a: 125

3.3. Methods used in the Case Study

The AHP method is used in determining the criterion weights and the VIKOR method 
is used in the selection of 3PL companies. Information and application steps of related 
methods are described below.

3.3.1.  AHP (Analytical Hierarchy Process)

AHP is the MCDM method that examines the problems in a hierarchical structure and 
is based on the binary comparison logic (Felek et al., 2007: 8). This method uses the 
pairwise comparison approach and evaluates importance degree and preference of the 
alternatives and criteria with respect to each other (Gajpal et al. 1994). In AHP, the 
problem is structured in a hierarchical manner and Figure 1 shows this hierarchical 
structure including the purpose in the first level, decision criteria in the second level 
and alternatives in the third level. 

Figure 1: The Hierarchical Structure of AHP

At the stage of determining the criteria, the survey study or the knowledge of 
experts in related subject is benefited. Afterwards, a decision hierarchy is established 
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and in order to create pairwise comparisons, experts or participants are asked to make 
the comparisons by using the scale in Table 1. The operation steps of the AHP are 
summarized below (Saaty, 2008a; Saaty, 2008b):
Step 1- Creating the Hierarchical Structure:  The purpose, the criteria, sub-criteria 
and alternatives are designed from the top to bottom.
Step 2- Obtaining Pairwise Comparison Matrices (A) and Priorities: The matrix is 
created by scoring the significance of the elements with respect to each other. The 
comparison starts from the top of the hierarchy and if the specified level of the 
hierarchy contains n elements to be compared, a total of n(n-1)/2 pairwise comparisons 
are required (Saaty, 1990: 12).
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Step 3- Calculating the Weight Vector (W): The weight vector is found based on 
the pairwise comparisons. Column weights W, expressed as the priority vector are 
obtained. W shows the importance weights of the criteria and calculated by the 
formula below. 

1 ijw jan

j
iW

n

=
=
∑



          (2)

Step 4- Calculating Consistency Ratio (CR): Consistency refers to the level of 
consistency of the decision in determining the pairwise comparison matrices. The CR 
is obtained as follows and Table 2 shows the RI (random index) values. (Alonso ve 
Lamata, 2006: 446). Here, 

axmλ  means the maximum eigenvalue of the matrix and 
and CI refers the consistency index.

CICR
RI

=           (3)
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Table 2: RI Values

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RI 0 0 0,5 0,90 1,12 1,24 1,34 1,41 1,45 1,49 1,51 1,53 1,56 1,57 1,59

Source: Alonso and Lamata, 2006

If the CR value is equal to or less than 0.1, the matrix is accepted as consistent. If 
it is not consistent, initial comparisons should be re-evaluated.
Step 5- Determining the Ranking of Alternatives: The last step of the AHP is multiplying 
the importance weights of the criteria and alternatives and obtaining the priority value 
depending on each alternative. The alternative with the highest importance value is 
selected as the best alternative (Dağdeviren and Eren, 2001: 44).

3.3.2.  VIKOR Method (Vise Kriterijumska Optimizacija I Kompromisno Resenje) 

The VIKOR method is a decision-making method for multi-criteria optimization in 
complex problems consisting conflicting criteria. The method allows multiple criteria 
to be evaluated and ranking the alternatives by presenting a compromise solution 
(Opricovic ve Tzeng, 2004: 447). The main reason for using the VIKOR method 
in decision making problems is; being understandable and applicable, as well as 
providing realistic solutions (Dinçer and Görener, 2011: 110). The operation steps of 
the VIKOR method can be summarized as follows (Opricovic and Tzeng, 2004; Chen 
and Wang, 2009; Opricovic, 2009).
Step 1- Generating the Decision Matrix (A):
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Step 2- Determining the Best *  if and Worst if
−  Values:  For each evaluation 

criterion, *  if and  if
− values are determined. These values vary depending on

whether the criteria are cost or benefit criteria. 1, 2, , i n= …  and they are calculated 
with following formulas.



78  BUSINESS STUDIES AND NEW APPROACHES

Benefit : ( ) ( )*    i j ij i j ijf max f f min f−= =       (7)

Cost : ( ) ( )*    i j ij i j ijf min f f max f−= =    (8)

Step 3- Calculation of Sj and Rj values: Sj and Rj values are obtained for all alternatives 
by using equations below where iw  represents criteria weights. 

( )* *

1

 ( ) / ,       1, 2, ,
n

j i i ij i i
i

S w f f f f j m−

=

= − − = …∑    (9)

( ) ( )* *maxj i i ij i iR w f f f f − = − −      (10)

Step 4- Finding jQ  values: jQ  values are calculated to provide a compromise 
solution in alternative ranking.

( ) ( ) ( )( ) ( )* * * *1j j jQ v S S S S v R R R R− −= − − + − − −   (11)

Here, 

*  j jS min S=  j jS max S− =

*  j jR min R=   j jR max R− =

And v  refers the weight of the maximum group utility, ( )1 v−  refers the weight
of minimum regret of the opposites. Different v values can be choosen by the decision 
maker. v> 0.5 indicates majority vote, v = 0.5 is consensus, or v <0.5 means veto 
(Opricovic ve Tzeng, 2007: 514- 529). In general, v value is taken as 0.5 and it is 
assumed that experts) have the same attitude (Wei and Lin, 2008: 2).
Step 5- Ranking the alternatives:  ,  ,  j j jQ S R values are ranked in ascending 
order. The minimum value of jQ  is expressed as the best choice among the set of 
alternatives. Two conditions must be met for the best alternative to be accepted as 
compromise solution.

Condition 1: “Acceptable advantage”: It is the condition states that there is a 
distinct difference between the best and the closest option. 

( ) ( ) ( )2 1Q A Q A D Q− ≥ (12)

Here, 1A  is ranked as best alternative with the lowest jQ  value and 2A  is the 
second alternative.  ( ) ( )1 1D Q j= −  and j shows the number of the alternatives.
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Condition 2: “Acceptable Stability in Decision Making”: The 1A  alternative with 
the best Q value must have achieved the best score in at least one of the S and R 
values. If one of the two specified conditions is not met, the compromise solution set 
is suggested as follows:

 – If Condition 2 is not met, 1A  and 2A  alternatives,

If Condition 1 is not met, considering the alternatives 1 2,  , , MA A A…  

( ) ( ) ( )1MQ P Q A D Q− ≥  inequality is calculated and satisfactory Q values 
are proposed as compromise solution (Opricovic ve Tzeng, 2004: 448).

4. Application: Selecting 3PL Company

4.1. Defining Criteria

Within the scope of the case study, firstly the studies in the literature mentioned in 
the second section are examined in order to determine the criteria for selecting 3PL 
provider in food industry. The criteria in these studies are narrowed down with the 
interviews made with the experts and the criteria suitable for the company in question 
are taken into consideration. In this context, the criteria to be included in the analysis 
are shown in Table 3.

Table 3: Criteria for Selecting 3PL Provider

Criteria References

Sector/Market 
Knowledge (C1)

Liu and Wang (2009), Perçin (2009), Altan and Aydın (2015), 
Aguezzoul and Pires (2016), Eren and Gür (2017), Ecer (2018), 
Pamučar et al. (2019)

Location (C2)
Liu and Wang (2009), Altan and Aydın (2015), Aguezzoul and 
Pires (2016), Govindan et al. (2016), Ecer (2018), Pamučar et 
al. (2019), Özgüner (2020)

Quality (C3)
Shyur and Shih (2006), Peng (2012), Aguezzoul and Pires 
(2016), Govindan et al. (2016), Pamučar et al. (2017), Ecer 
(2018), Özgüner (2020), Chen et al. (2021)

Financial Status 
(C4)

Halvey and Melby (2005), Liu and Wang (2009),  Perçin 
(2009), Jharkharıa and Shankar (2007), Aguezzoul and Pires 
(2016), Govindan et al. (2016), Ecer (2018), Pamučar et al. 
(2019), Özgüner (2020)

Cost (C5)

Shyur and Shih (2006), Jharkharia and Shankar (2007), Liu and 
Wang (2009), Peng (2012), Jayant and Singh (2015), Eren and 
Gür (2017), Pamučar et al. (2017), Ecer (2018), Wang et al. 
(2020), Chen et al. (2021)
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Reliability (C6)
Halvey and Melby (2005), Shyur and Shih (2006), Eren and 
Gür (2017), Pamučar et al. (2017), Ecer (2018), Özgüner 
(2020), Wang et al. (2020)

Image (C7)
Halvey and Melby (2005), Shyur and Shih (2006), Liu and 
Wang (2009), Altan and Aydın (2015), Aguezzoul and Pires 
(2016), Ecer (2018), Pamučar et al. (2019)

Talent/Capacity 
(C8)

Halvey and Melby (2005), Jharkharia and Shankar (2007), 
Liu and Wang (2009), Perçin (2009), Jayant and Singh (2015), 
Eren and Gür (2017), Pamučar et al. (2017), Wang et al. (2020), 
Chen et al. (2021)

Guarentee (C9)
Halvey and Melby (2005), Aguezzoul and Pires (2016), 
Pamučar et al. (2017), Özgüner (2020)

4.2. Weighting the Criteria with AHP

The AHP method is applied to calculate the weights of the criteria used to rank and 
select 3PL companies. Considering the importance levels of the criteria, 4 experts 
(decision makers) are asked to give individual scores for the paired comparisons. 
Microsoft Excel package program is used for the calculations and geometric means 
of the matrix values were acquired. The criteria weights ( iw ) are attained and a
consistency test is performed by applying the AHP steps. Table 4 demonstrates the 
pairwise comparison values and the criteria weights. 

Table 4: Pairwise Comparison Matrix and iw  Values

Criteria C1 C2 C3 C4 C5 C6 C7 C8 C9

C1 1,00 0,45 0,67 0,46 0,26 0,37 4,16 0,34 0,67

C2 2,21 1,00 1,27 1,29 0,38 0,36 1,77 0,77 0,88

C3 1,50 0,78 1,00 1,73 0,81 0,78 2,94 0,88 1,00

C4 2,14 0,77 0,57 1,00 0,37 0,57 2,59 0,45 0,51

C5 3,81 2,59 1,23 2,71 1,00 2,21 5,42 1,50 0,93

C6 2,71 2,78 1,27 1,77 0,45 1,00 2,30 0,78 0,88

C7 0,24 0,56 0,34 0,39 0,18 0,33 1,00 0,29 0,23

C8 2,94 1,29 1,13 2,21 0,88 0,64 4,61 1,00 0,57

C9 1,49 1,13 1,00 1,97 1,06 1,13 4,40 1,73 1,00

 iw 0,066 0,096 0,113 0,077 0,199 0,134 0,035 0,133 0,147

The most important criteria in the selection of 3PL provider for outsourcing 
process of the food company are “Cost (C5)” with 19.9% and “Guarantee (C9)” with 
14.7% weight value. The least important criterion is seen as “Image (C7)” with 3.5% 
weight. Also, the consistency of the obtained data is calculated as “CR = 0.032” and 
the results are accepted as consistent. 
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4.3. Ranking the Alternatives with VIKOR

The food company in question specified the number of alternatives to be evaluated 
in 3PL company selection as 4. A1 was established in Samsun. Shipping, port 
services, loading-discharging, storage and warehousing are the logistics services it 
provides. It has 70 thousand tons of warehouse and silo areas. A2 provides 
mining, energy, construction and fuel oil services. In addition to having a large 
vehicle fleet within the scope of logistics services, there is a 10,500 m2 grain silo 
and an area suitable for storage in a region close to Samsun port. Apart from 
transportation services, A3 provides secure storage services at Samsun, İzmir and 
Mersin ports. The company, which mainly serves in the Samsun region, has an 
open and closed storage area of 55,000 m2. A4 plays an effective role mostly in port 
activities. It transports the grain products arriving at Samsun Port to its customers 
in the surrounding provinces and stores them under appropriate conditions. It has 
steel silos with a total grain product storage capacity of 25,000 m2. In addition, 
with its expert teams, it offers storage services as well as vehicle and container 
loading-unloading, stock control, packaging complementary services.

It is aimed to choose the best alternative with the VIKOR method. In line with 
the data obtained from the experts, the VIKOR method steps are applied and the 
values of calculated S, R, Q values are given in Table 5.

Table 5: S, R and Q Values

Alternatives S R

Q S* R*

v=0,25 v=0,5 v=0,75 v=1,00 S- R-

A1 0,083 0,066 0,000 0,000 0,000 0,000 0,083 0,066
A2 0,816 0,175 0,849 0,878 0,907 0,937

A3 0,865 0,155 0,754 0,836 0,918 1,000 0,865 0,199
A4

0,396 0,199 0,850 0,700 0,550 0,400

After all the calculations, the final order of S, R and Q values calculated for each 
alternative is presented in Table 5. In this study, different v values are considered and 
v value is taken 0.5 to provide compromise solution.

Table 6: Final Ranking

Alternatives

Q
S Rv=0,25 v=0,5 v=0,75 v=1,00

A1 1 1 1 1 1 1

A4

A3

A2
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2

4

3

2
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3
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3
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Then, the acceptable advantage and stability conditions of the final ranking are 
tested and the results are summarized in Table 7.

Table 7: Testing the Conditions for the Results

v = 0,25 v = 0,50 v = 0,75 v = 1,00

Q(AII) 0,754 0,700 0,550 0,400

Q(AI) 0,000 0,000 0,000 0,000

Q(AII )- Q(AI)>=DQ 0,754 0,700 0,550 0,400

DQ=1/(J-1) 0,333 0,333 0,333 0,333

Condition 1 Correct Correct Correct Correct

Condition 2 Correct Correct Correct Correct

According to the results in Table 7, it is seen that A1 alternative is selected as the 
best 3PL provider and proposed as compromise solution for the food company in 
Samsun due to providing both conditions together. In the light of applied integrated 
AHP-VIKOR method, it is seen that the best alternative in the ranking is A1 and the 
alternative with the lowest score is A2.

5. Conclusion

In the current Covid-19 pandemic, the problem of delivering food products to the 
right customer at the right time and under the right conditions has become even 
more important. In this context, the value of 3PL companies, which carry out the 
logistics activities on behalf of other businesses, is also increasing. Outsourcing will 
be beneficial for all parties of the supply chain in order that the main companies 
managing the production activities focus on their own business and minimize their 
costs, and deliver these products to customers by professional companies, especially 
in the food sector.

In the relevant literature, although there are increasing and multifaceted studies 
about outsourcing, there are limited and few studies on food logistics outsourcing 
(Hsiao et al. 2009, Kilasi et al. 2013; İnci and Acer 2019). In addition, it can be 
stated that MCDM methods were used in very few of these studies in literature. 
With the current study; in order to draw attention to the concept of food logistics, 
which has become even more important in the Covid-19 process, it is thought that a 
significant contribution to the literature will be made by integrating the real life 
problem of the 3PL company selection of a food company, by integrating the 
MCDM methods. In this context, a two phased case study is conducted to show the 
applicability of the  methodology. In the first phase, the criteria are prioritized and 
weighted with AHP method based on the responses of the experts from the 
company. Secondly, alternatives of 3PL providers are ranked by employing the 
VIKOR method.
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      Considering the criteria weights obtained by the AHP approach for the selection 
of 3PL provider, it was concluded that the most important criteria were Cost 
(C5), Guarantee (C9) and Reliability (C6), respectively, and the least important 
criterion was Image (C7). Then, as a result of evaluating the alternatives with the 
VIKOR method, it was determined that the best 3PL for the food company was A1 
logistics company. The reason for this outcome can be stated as the sector/market 
knowledge of A1 firm in the field of logistics, its position, understanding of service 
quality, financial status, offering of low costs in performing the work, the confidence 
in the details of the work done in accordance with the agreement, the ability/capacity 
and meeting the guarantee criteria at a high rate against the negativities that may 
occur in the operation of the business. 

This paper also reveals some managerial implications. For example, this 
study is a guide that shows which criteria should be taken into account by 
companies that will make 3PL provider selection, especially in the food 
sector. On the other hand, the method proposed in the study is a robust and 
effective model that companies can directly apply in the selection of 3PL 
provider. Also, the case company utilized acquired results of this study and 
wanted to establish long term collobarations with the selected 3PL provider. 
The proposed model presents an overal framework to lead the managers of the 
company. In addition to its contributions, this study has some limitations. First, 
although the necessary number of experts are interviewed, there is a lack of face-
to-face meeting in data collection due to the pandemic problem that exists all 
over the world. Second, it should not be forgotten that owing to the nature of 
MCDM methods, the result may change as the weights or criteria differ. On the 
other hand, presented decision model considered the available criteria related to 
the case study. Despite these, an effective solution has been presented for the 
real problem of the food company with the presented MCDM approach. 

In future studies, this study can be expanded by using different MCDM methods 
(TOPSIS, ELECTRE, MOORA etc.) and the results can be compared. More criteria 
based on the structure of the problem can be included in the decision model.  
Additively, outsourcing problem of different sectors that need to manage their 
supply chains efficiently may be examined with related criteria regarding to the 
case to be searched.
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1. Introduction

In parallel with the developments in communication technologies based on digital 
media as well as with the increasing use of tools such as web pages, blogs, social 
media and the transformation of traditional trade into e-commerce, it is becoming 
more and more important to obtain data and use these data in scientific and non-
scientific studies in order to have more meaningful information and as a result, more 
knowledge. By analyzing this big data, many services are produced for various 
purposes such as marketing, public relations and academic research in fields of 
education, health, safety and other industries.

The “Big Data”, which first emerged as a term in 1997 (Mashey 1997), has been 
a concept of the 4th Industrial Revolution since 2011 Data can be defined as records 
collected as a result of observation and research. (Seker 2013). Big data is expressed 
as the state of storing, processing and using data with more computing power, since 
the volume of existing data has reached a massive level (Monino and Sedkaoui 2016; 
Dogan and Arslantekin 2016). Big data is expressed by the characterization of 4V 
(volume, velocity, variety, value) because of the increase in four features of the data 
such as volume, speed, diversity and value (Dogan and Arslantekin 2016; Cackett 
2013). As the data collection opportunities increase rapidly, the volume and diversity 
of the data obtained increases rapidly as well. As a result, the value of these data 
increases, as it will help us to make the right decisions with the analysis and prediction 
mechanisms.

The total amount of data produced until 2003 was 5 billion GB. While this 
amount of data was produced every 10 minutes in 2013, it was produced every 10 
seconds as of 2015 (Ergen, 2018). Along with this increasing acceleration, it would 
not be incorrect to say that as of 2020, the amount of data produced until this time 
has been produced every second. As a result, it becomes attractive to use big data in 
many areas such as education, healthcare, trade and security. It is possible to forecast 
situations such as predicting someone’s illness and developing medicines specific to 
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that person’s genetics with the use of big data. Furthermore, it can be even foreseen 
whether someone will be successful in the education they will receive, the job they 
will enter or the marriage they will do. Big data analytics allowed us to make more 
realistic predictions.  

Traditional data such as accounting and inventory records, electronic documents 
and personal health records are managed by traditional calculation methods. On the 
other hand, big data consisting of multimedia data, location data, 3D models and 
simulations are processed with big data analytics apart from traditional calculation 
methods (Al-Kabi and Jirjees 2019). Today, with the Internet of Things (IoT), air, sea 
and land vehicles, satellites, cameras, electrical appliances, mobile devices and even 
the human body constantly are used to generate data. Many useful information and 
forecasts can be produced with the analysis of this big data such as weather forecasts, 
consumer trends, traffic density on roads or maintenance works. For example, the 
needs of the household can be estimated by stores even without the realization of the 
family members or by analyzing the most common laundry stains according to the 
geographical region, the sales of detergents specific to these stains can be provided. 
Various products can be marketed individually according to your lifestyle and 
personality with the analysis of many data obtained from visited web pages or from 
the videos watched and shared. Huge data such as vital health and calorie consumption 
data can be obtained from the behaviors of people with the help of smart watches 
and smart phones. By processing these data, personal sports recommendations can 
be made or an early intervention can be provided for a person’s illness.  At the same 
time, it is possible to perform the necessary interventions quickly by monitoring the 
vital signs of patients with a chronic disease or in an intensive care unit (Al-Kabi and 
Jirjees 2019). There are studies that increase customer satisfaction and profitability in 
terms of price, consumer, location, promotion and product by analyzing big data in 
business intelligence (Al-Kabi and Jirjees 2019; Fan et al. 2015).

Before talking about the effects of big data in the field of education, it is stated 
that approximately one third of students in the US prefer online and blended learning 
due to the developing internet technologies and mobile devices (Picciano 2012). Big 
data is used to improve the current learning environments accordingly by estimating 
the learning environments in which students interact better in order to reduce the 
dropout rate of students in the US. Such platforms that increase students’ interactions 
contribute to the reduction of school dropout rate by increasing success and motivation 
in learning (Al-Kabi and Jirjees 2019; Feinleib 2014).

Sin and Muthu explained how to make data mining applications in the field of 
education in order to evaluate students’ performances and predict student successes 
(Sin and Muthu 2015). Achieving the academic success of the learners by establishing 
an efficient interaction between the learner and the teacher in learning management 
systems depends on various variables. Variables such as the communication between 
the learner and the teacher, the interaction of the learner with the lecture materials, 
the duration of study on the lecture materials, the rate of attendance to the lectures in 
the virtual classrooms that are live or previously recorded are examples. Elimination 
of the negativities that affect the success on these variables and taking precautions to 
increase efficiency in the path of success can only be possible by integrating big data, 
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cloud computing and social networks all together. In this context, new generation 
learning methods should also include online learning components such as big data, 
cloud computing and social networks (Anshari et al. 2016).

In the context of education, big data covers all recorded transactions and actions 
of students on the learning platform.  These actions are listed below;

•  The number of students logged into the system and their session time in the 
system,

•  Participation rates of students to synchronous lessons in virtual classrooms 
and to activities in forums and in discussion boards,

• Students’ completion status of the course’s homework or project.

In addition, students’ previous education data, branch data of previous graduations, 
data of successful and / or unsuccessful courses, personal skills and hobby data are 
also part of big data used in education. Cloud computing technology is a server 
system that provides access from anywhere on the internet. The usage of the learning 
management system software, the database and big data of the learning management 
system on cloud servers is getting more widespread. The security and integrity of the 
data, the ability of the learning management system to respond uninterruptedly to the 
needs of all users and the protection of the server computer against external threats 
are critical dimensions of cloud computing. Also, Liebowitz stated that by using data 
mining in online and co-education increases the quality of students and academics in 
higher education (Liebowitz 2017).

The concept of learning analytics has emerged through the use of big data in 
the field of education. Learning analytics is a concept that covers many processes 
such as managing learning and teaching in education, recruitment, financial planning 
and monitoring student performance (Songsangyos and Nilsook 2015). The scope of 
Learning Analytics is shown in Figure 1. According to Figure 1, all kinds of learning 
actions are detected from a content or learning management system. These learning 
actions are recorded in the database of student information system and big data 
systems. Thus, big data blended with previous experiences and insights is prepared for 
use in learning analytics software.  These experiences include assessment techniques 
and standards and effective teaching techniques that were proven over the years 
according to knowledge of the educators. In this way, with the information obtained 
from learning analytics, it is now possible to determine the type of action to be taken 
to manage education and increase student success.

Big data is used in all areas of life such as education, health, business and trade 
and it also brings a number of troubles. In this context, security, privacy and ethics 
are sensitive issues for big data. Violation of the privacy of personal data means that 
sensitive data is disclosed without that individual’s permission. Big data, which can 
be collected from every object and environment, especially with technologies such 
as the Internet of Things, also brings a great privacy and ethical threat (Abdullah 
2018). The use of big data in education also raises concerns in terms of protecting the 
privacy and security of people. For example, the connection problems between the 
student information system, the learning management system and the e-mail system 
may threaten the security of all the data since the data of these systems are recorded in 
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different environments. The risks that may occur in a single database can pose a threat 
to the entire big data system. This disconnection between databases can also lead to a 
decrease in the precious value of big data (Wang 2016).

Figure 1: The scope of learning analytics

The use of massive volumes of data that is recorded, stored and retrieved using digital 
media is a recent phenomenon with several ramifications, and present in many of our 
lives’ realms. As many educational institutions are increasingly using LMS that enable 
the production of massive amounts of data on student’s learning experiences, several 
issues that have already been identified in other fields become relevant in educational 
provision. Therefore, this study focuses on the security, privacy and ethical threats of 
big data in online education in general. The following questions need to be asked; “Do 
we really need to collect this data?”, “How are we going to monitor, measure, mine this 
data?”, “Who will use this data- schools, universities, teachers, educational ministry, 
government?”, “What are you going to do with the trends, analysis and patterns in 
the data?” (Selwyn 2015).  In the next section, the methodology of the study will be 
explained. Problems section explains the big data problems through examples. Findings 
section explains the results and presents the findings. Finally, the last section mentions 
the conclusions, limitations and future work opportunities. 
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2. Methods

The transformation of face-to-face education into online live classes via digital 
platforms and the conversion of all student and teaching material into big data for 
use in learning analytics is increasing the use of big data in the field of education. 
The high acceleration increase in volume, speed, diversity and thus the value of 
the data defining big data causes precautions to be taken to ensure the security and 
confidentiality. This makes it harder to control big data using traditional methods such 
as having a more reliable database, capturing logs for audit trial or having a more 
secure firewall. 

In order to prevent rapidly spreading threat of corona virus which the World 
Health Organization (WHO) calls as a pandemic (a global epidemic), and protect 
the health of human beings, all countries made a quick transition from face-to-face 
education to remote learning with communication tools such as television and the 
internet. In current conditions, it is inevitable that student data will increase rapidly 
with the switch to online learning. In this case, it is also a critical fact that student 
data is at higher risk against privacy and security threats through platforms such as 
the learning management system and student information system used in educational 
institutions. The aim of this study is to draw attention to the security and privacy 
risks that will arise in this regard, and to make some recommendations regarding the 
precautions to be taken, as online learning becomes more widespread and big data 
becomes more of an interest in education.

This study uses real life examples for discussing the problems of big data in 
education especially related to data security, privacy of data and ethics. These problems 
will be explained in the next section and afterwards, solutions to these problems will 
be suggested. This study distinguishes from other studies about big data in online 
education by not only discussing the problems but also offering tangible solutions. 
Literature lacks resolutions to big data problems in education industry and this study 
aims to fill this gap by its contribution.

2.1. Problems Associated with Big Data 

In this section, the predominant technical challenges for online education will 
be analyzed. Currently, the data is increasing at a very rapid scale and as a result, 
issues started to arise about how the data will be collected, stored, used and the most 
important problem is how this data will be shared and who will have access to it. 
Other problems need to be considered with the data that has been collected is the 
primary and secondary uses of this data. This section analyses security, privacy and 
ethical problems using real life examples. It uses hijacking of Blackboard platform 
for discussing security issues, InBloom project for examining privacy issues and 
Facebook experiment for discussing the ethical problems. 

2.2. Security

Major security issues of LMS platforms, similar to any internet-based transactional 
system with a large number of users, include technical problems such as network 
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security, data integrity, web service attacks, Ddos attack and DNS security. Besides 
the technical issues, many researches think authentication attacks are also one of the 
major security vulnerabilities in LMS platforms (Kumar and Dutta 2011, Lin et. al. 
2004, Durairaj and Manimaran 2015, Furnell and Karwani 2001). Poorly selected 
passwords can easily be hacked or guessed by potential hackers. Therefore, LMS 
system can be easily hijacked and hackers can gain control of accounts. Data security 
is another critical security problem in LMS platforms. Unauthorized data access, 
unwanted loss of data by removal or modification should be prevented by the LMS 
platform provider (Durairaj and Manimaran 2015). 

The security problems may be bigger if the schools are using the platform of 
an external actor such as a LMS software or a third party contractor for the online 
education system since the third party will store the data in its datawarehouse. There 
are many different learning management systems (LMS) used by schools worldwide. 
Some of these systems are open source and the rest is private. The most widely used 
LMS are Moodle, Blackboard, edX, Edmodo and etc. Unfortunately, these platforms 
also have weaknesses. For example; In August 2019, a teenager found vulnerabilities 
in Blackboard system. There were multiple SQL- injection vulnerabilities and the 
database wasn’t restricted for every school meaning that an attacker can access to the 
database of every single school using Blackboard. This data belongs to 5000 schools 
and 5 million students (Cox 2019).  

2.3. Privacy

Another major problem with the collection of big data through LMS is privacy. LMS 
systems usually compile and record information from students’ homework as well 
as their grades; however, they can also include demographic and other individual-
level data. Schools and educators have access to all of these private information. 
These systems can be used in order to identify the failing students in class and help 
them become successful. However, there is a fine line between helping the students 
and make them feel that a “big brother” is watching (Picciano 2013). Some students 
may feel their privacy is getting invaded due to this big data approach and may fear 
that this data might be used against them as they advance in educational system and 
eventually start working as a professional. Risks have been shown by researchers 
such that how students’ academic performance data are used to remove them from 
the higher education system as opposed to improving their successes (Wang 2016; 
Mayer-Schönberger and Cukier 2014). Instead, this big data can be used to develop 
an algorithm that will let the student learn in their own pace and individualize learning 
by monitoring all learning actions via online learning tools.  

In the US, a platform called InBloom was launched with the aim of establishing a 
centralized data infrastructure across all schools in the country. InBloom was designed 
to collect student data from schools and then, develop a dashboard to be able to share 
the data with third party education technology vendors so that they can develop tools 
for improving student performance. While there were policies involved in InBloom 
program, the privacy of the students was still an issue. There were concerns about 
transparency, confidentiality, data control and secondary use of the data (Reidenberg 
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and Schaub 2018). As a result, InBloom shut down its operations on April 21, 2014, 
only after 1 year. There are many privacy risks involved with large-scale projects as 
this size. Authorities argued that these third party vendors will use the data to send ads 
to the students and moreover, sell these data others (Ho 2017). Therefore, government 
policies and laws are very important to prevent these kinds of risks and protect the 
privacy.     

The US has an act called FERPA (Family Educational Rights and Privacy Act) which 
gave the right to parents or students over 18 to review and modify their educational 
records. This act prevents student records to be shared by third parties. However, 
in 2008 and in 2011, new additions were made to this act by the US Department of 
Education and Ferpa has been weakened (Weber 2016).  Another problem with this 
law is that there are not any clear boundaries to which student information in LMS 
may be used to develop new products or provide benefits to which students, the one 
who data are mined or for everyone (Reidenberg and Shaub 2018). In Turkey, there is 
the law of personal privacy (KVKK) which protects the data privacy of individuals. 
Nevertheless, this is a very broad law for all the data that is stored in general and not 
only specific to online education or the students. 

2.4. Ethics

The third major problem about big data in online education is ethical boundaries. 
One of the biggest concerns about the data being collected by LMS platforms is the 
ownership of this data. The questions which need to be answered regarding this issue 
are; “Who owns this data- students, teachers, school administration, LMS company 
or all of them?”, “Who will have access to this data?”, “Who defines the access 
rights?”, “What if a student do not want their data to be used for analysis?” (Selwyn 
2015). Also, another ethical problem with online education arise when the school and 
university authorities want the classes to be recorded. However, some teachers and 
university professors do not want their class to be recorded due to these videos might 
be made public. Nonetheless, the school administration makes the recording of the 
teaching sessions mandatory ignoring the ethical problems that comes with it.  

In educational institutions, sensitive data of not only students but also faculty 
members or job applicants can be shared in digital media without their permissions. 
For example, the candidates who will take the exam after a preliminary evaluation 
or in the final case are published on the web pages of the institutions with their 
citizenship ID numbers. Personal data of academicians including their date of birth, 
place of birth, telephone and personal e-mail address, graduation dates and works 
are published on their institutions’ web pages without their permissions. In addition, 
copyright violations occur when scientific studies by academicians are published 
without permission from various platforms. 

In 2012, an experiment was conducted online by Facebook. This experiment 
aimed to see whether “emotional states can be transferred to others via emotional 
contagion” (Kramer et al. 2014; Ho 2017). In order to make this experiment, they 
analyzed the posts of 155,000 accounts and manipulated the News Feed content 
of these users. Facebook made this research according to their Data Use Policy 
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which Facebook users accept when they register to the platform. Nonetheless, this 
experiment caused many problems because users were not informed of the voluntary 
participation in the experiment. Furthermore, they became part of a large scale social 
experiment (Wang 2016). As a result, this situation raised ethical questions on the 
liability and accountability for accessing personal digital data while using them for 
scientific research. 

3. Solutions

In this section, recommendations and suggestions will be made related to the real life 
big data problems explained in the previous section. 

3.1. Security Solutions

In order to solve the security problems of LMS and making data more safe, disaster 
recovery plans and strong password policies should be in place. Also, the most 
recent versions of firewalls, anti-virus software and encryption techniques should 
be implemented (Daniel, 2015). In the problem discussed above, a teenager from 
Massachusetts hacked into the Blackboard Learn system and instead of stealing the 
data, he responsibly informed the authorities about the vulnerabilities of the system. 
Although he tried to contact them through multiple different channels, he has been 
ignored every time. Instead of ignoring responsible people as in this example, 
encouraging them to find the bugs in the system can be a great solution. For example, 
security competitions can be held in schools or colleges and students who found 
the security gaps can be awarded. Tech giants such as Google and Microsoft hired 
teenagers who hacked into their systems and showed them their bugs (Jackson 2011; 
Sharma 2015). Education industry can also follow this methodology both to improve 
their systems and direct the students’ talents to a better purpose creating a win-win 
situation for all. 

Another method for protecting the security of the data is keeping track of the logs 
very carefully. Nonrepudiation security principle should be in place for system logs. 
In case, the data in the system is changed by unauthorized people or sometimes by 
employees such as changing the grades of the students so they can graduate from the 
school, unauthorized data use and data processing must be prevented. Student affairs, 
officials, faculties or professors should only be able to access the data of the students 
they are responsible for and follow-up should be provided via system logs. Also, 2 
Factor Authentication (2FA) can be used for joining the LMS platform. Along with 
the system password, an SMS code can be sent for verification for joining the system 
with this 2FA method (Furnell and Karwani 2001).

Another important security dimension is data integrity. Data integrity should be 
ensured and repetition should be prevented by integrating the systems. If everyone 
only views and changes the data that they are authorized to view and change, then 
data security can be ensured. The data should be centralized because if any data in a 
single entity is changed, all relevant places can be updated automatically in the update 
stage due to centralization. Thus, the data repetition is prevented and data integrity is 
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preserved. Encryption techniques are not enough to ensure the data integrity due to 
multiple sources. In order to achieve integrity of data, hashing techniques, message 
authentication, and digital signatures need to be taken into consideration (Durairaj and 
Manimaran 2015).  

Different systems used in schools make the preservation of data integrity difficult. 
For example, adding or removing content from many places on the website for a 
news or an announcement causes control difficulties. Therefore, either one employee 
should be responsible from these changes or all of the news and announcements 
should be held under one single space in the database. In terms of LMS, repetition of 
user accounts, having different accounts for different usages and the contradictions 
in course codes and names causes problems of data integrity and these constitute the 
foundations for security breaches in the system. Also, employee title changes, job 
location changes, administrative staff job changes can create inconsistencies in the 
database. Therefore, IT employees of schools should carefully monitor all of these and 
make proper updates to the system including end user accounts, the courses registered 
and the changes in employees in order to keep the database integrity. 

3.2. Privacy and Ethics Solutions

The privacy and ethical problems should be treated together since these issue go hand 
in hand. First of all, the legal system should put into place new laws and regulations 
especially for solving the privacy problems in the online education. Also, the principles 
for using the data should be clear as well as the definitions of accessing the learning 
analytics of this data for examination. Unfortunately, “many students and teachers 
remain largely unconscious of the extent and implications of their daily production of 
digital data traces and trails” (Selwyn 2015). Thus, they are not knowledgeable about 
how third vendor parties can use this data for analysis. Laws and regulations can 
take a more active role in this manner and protect the right of individuals. Especially, 
these third party vendors or the companies which own the LMS platform want to use 
the learning analytics for their own purposes. However, this data also belongs to the 
educator or to the student and therefore, they should be informed about how this data 
is going to be used. Also, the choice of opting out of the analytics or opting out of the 
educational data mining should be given to the student in order to preserve his/her 
privacy. The student should have the “right to be let alone” (Weber 2016). Otherwise, 
they may feel they are being monitored constantly and this may give them more harm 
instead of helping them to excel. 

The use of personal data for scientific research should also be limited by the 
relevant legislation of each country and various ethical principles. The use of students’ 
personal data and learning data in scientific researches without personal permission 
is another factor that violates data privacy. For this, the necessary approvals from the 
participants of the research should be taken either via their real or digital sign offs and 
these records should be checked by the relevant institutions. Copyright protections 
should also be in place (Lin et. al. 2004).

Data transparency is another important topic to note in terms of ethics. LMS 
platforms should be transparent about what kind of data they store and where they 
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store this data and for what kind of purposes they analyze this data for (Eibl 2009, 
Dringus 2012). Another option may be to develop beneficial datasets from the data 
of the volunteers and use this data for data mining. In this way, individuals do not 
feel that their privacy is invaded or their ethical values are broken. Finally, feedback 
should be received and analyzed in every process. The satisfaction of the services 
should be investigated so that the services and processes can be improved.

4. Conclusion

Governments have very important responsibilities in protecting personal data against 
all kinds of security, privacy and ethical violations and they may internationally 
cooperate in this manner if necessary. Firstly, laws requiring deterrent jail and fines 
for malicious use of big data should be regulated by all countries. When regulating 
these laws, the penalty of using only a certain number of student data in a school 
without proper authorization should not be the same as using the data of all students 
in a city or country. According to the extent of the violation, penalties should be 
regulated proportionally. There should be different laws and policies in place for 
different situations (Weber 2016).

In addition to legal assurance, some strategic actions can also be planned by 
governments. The essential needs of our time required by every educational institution 
such as the learning management system and the learning analytics can be developed 
centrally by the governments and they should be open source because not every school 
or university may have enough budget to use a private LMS. Moreover, the databases 
of these applications can be stored centrally in cloud systems without being left to the 
initiative of institution executives or third party LMS companies because the biggest 
concern of everyone is who owns this data. 

The data needed for the development of LMS and the provision of tailor-made 
educational environments should be provided to the institutions that have been 
approved by the governmental laws. These data should be anonymized and shared 
with third parties so as not to point to a particular person. If necessary, encryption 
algorithms known only by the developers can be used for this conversion. Using the 
same learning management systems and storing data in a centralized cloud system 
will facilitate the integration of these systems with other national services. Thus, all 
the data of an individual such as education and health will be easily stored under 
one roof. As can be understood from the solutions discussed and proposed here, the 
main responsibility for eliminating risks in big data falls on governments as a central 
authority. However, after taking legal and strategic measures, the responsibilities of 
individuals on this issue and the penalties that they will encounter regarding violations 
can be determined.

Consequently, abuse of big data needs to be prevented by governments through 
legislation, strategic plans, and educational policies. As stated earlier, there is a need 
to maintain the fine line between facilitating the learning in the use of big data and 
preventing students from improving themselves. Therefore, the risks of big data in 
online education should be carefully considered and later mitigated by using the 
solutions recommended above. Limitations of this study is that it only considers the 
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security, privacy and ethical issues of big data in online education and do not touch 
upon the other problems of big data. Also, it considers these problems only from the 
perspective of online education and not for the other fields. Future studies may analyze 
data and information from a different perspective including its accuracy, accessibility, 
consistency, completeness and maintenance. Moreover, the solutions provided in this 
study can be implemented and later on, examined to see whether they really solve the 
current problems discussed here. Furthermore, security, privacy and ethical issues 
of big data in other parts of education and other industries can also be analyzed and 
checked whether similar solutions work for these industries as well. 
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1. Introduction 

Today, with the increase in the number of private schools, which causes a more 
challenging competitive environment, the public relations departments have 
become more important. In this context, it is witnessed that the number of public 
relations activities carried out for parents and students, the target audience in private 
education organizations, is substantially high. In these private schools (kindergarten, 
elementary and high school levels), the practice areas of public relations departments 
include the formation of corporate identity, ensuring and sustaining the image and 
reputation, organizing corporate social responsibility campaigns, implementing event 
management, establishing crisis communication, establishing internal communication 
with employees and supporting marketing communication. 

Some private schools carry out the public relations by fulfilling the requirements 
of strategic communication, and some private schools are not able to do this. At this 
point, we can say that, whether the roles of the people employed in the public relations 
departments of the organizations are defined correctly and how this is reflected in 
their job performance is an important research topic for the field. Studies conducted 
in various different disciplines show that role ambiguity in organizations has an 
impact on employee performance. Literature review indicates that the work of John 
R. Rizzo, et al. in 1970, ‘Role Conflict and Ambiguity in Complex Organizations’, 
work by Schuler et al. in 1977, ‘Role Conflict And Ambiguity: A Scale Analysis’ and 
the work by Goodman and Syvantek in 1999 ‘ Person-organization fit and contextual 
performance: Dom shared values matter’ are the pioneering works on this topic. Based 
on the aforementioned studies, it is possible to say that the correct determination of 
the roles of public relations specialists working in private schools may be a positive 
factor in achieving the strategic goals of the organization. In this context, the aim of 
this research is to examine the impact of role ambiguity of public relations specialists 
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employed in private schools on their task performance. In this study, the research 
model is developed based on the role ambiguity scale introduced by Goodman 
and Syvantek in 1977 and the task performance scale introduced by Goodman and 
Syvantek in 1999. The data of the research is obtained by using online surveys on 
Twitter through the platforms on Twitter followed by public relations specialists. It is 
considered that the survey research data, which was collected and analysed by reaching 
350 public relations experts employed in public relations, corporate communication 
and communication departments of private schools in Istanbul, Turkey, supports the 
existing literature in the field of public relations.

2. Public Relations Within the Framework of Private Schools 

According to the definition made by the International Public Relations Association 
(IPRA), public relations is “A continuous and organized management function with a 
purpose to adopt an organization or business, employees, managers or customers by using 
the principles of honesty, credibility and reliability, and to obtain their understanding, 
sympathy and support.” (https://www.ipra.org/search/?q=What+is+public+relations 
Online Access: 28.07.2018). While public relations is defined by Cutlip and Center 
as “efforts to influence the public through honest and responsible practices based 
on mutually beneficial two-way communication” (Cutlip et al. 1985: 3 cited by 
Balta Peltekoğlu, 2009:4); according to Peltekoğlu, “Public relations is the strategic 
communication management carried out with target audiences that vary according to 
the objectives of the organization and the campaign, such as consumers, distributors and 
employees, whose order of importance is based on its objectives” (Balta Peltekoğlu, 
2009:7). Based on these definitions, if we consider the private education organizations 
as professional enterprises, we can say that the positioning of public relations 
departments is essential. At this point, the excellence in public relations study carried 
out by Grunig et.al., who demonstrated that excellent organizations can only establish 
the right strategic communication management by using excellent communication 
structures, is very crucial for the public relations departments of private schools. In 
the aforementioned study, 12 features were identified and revealed, some of which 
point to the characteristics of excellent public relations departments, and some of 
which indicate how communication contributes to management excellence in general. 
According to Grunig, the characteristics of excellent public relations departments and 
management are listed as follows (Grunig, 2005: 26-27):

1.  “Human Resources: Excellent organizations empower people by providing 
their employees autonomy and allowing them to make strategic decisions.

2.  Organic Structure: People cannot be empowered by giving them orders. Or-
ganizations empower people by eliminating bureaucratic and hierarchical 
organizational structures.

3.  Entrepreneurship: Excellent organizations have an innovative and entrepre-
neurial spirit.

4.  Symmetrical Communication Systems: Excellent organizations stand close 
to their customers, employees and other strategic elements.

5.  Leadership: Excellent organizations have leaders who benefit from networ-
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king and wandering management rather than authoritarian systems. Excel-
lent leaders empower people but minimize political power struggles.

6.  Powerful Participatory Culture: Employees of excellent organizations share 
a sense of mission.

7.  Strategic Planning: Excellent organizations try to uncover the most impor-
tant opportunities and limitations in their Corporate Communications envi-
ronments in terms of their Public Relations Excellence Theory in order to 
increase profitability.

8.  Social Responsibility: Excellent organizations are careful not to overlook the 
impact of their decisions on both society and the organization.

9.  Support for Women and Minorities: Excellent organizations demonstrate 
that they appreciate diversity by recruiting women and members of minority 
groups and taking steps to support their careers.

10.  Priority of Quality: Total quality is not just a priority on paper in the com-
pany philosophy; it is a priority that is taken into account when taking acti-
ons, making decisions, and allocating resources.

11.  Effective Operation Systems: Excellent organizations develop management 
systems to implement the above-mentioned features in the day-to-day mana-
gement of the organization.

12.  Collaborative Social Culture: Excellent organizations emerge more frequent-
ly in societies with a culture that emphasizes cooperation, participation, trust, 
and mutual responsibility” (Grunig, 2005:26-27).

According to Asna, the fundamental element of contemporary management 
approach in organizations is the public relations (Asna, 1997:203). In this context, 
Hopper, who underlined the importance of public relations practices in private schools 
for the image and reputation of organizations, drew attention to the importance of 
public relations practices in private schools by NSPRA (National School Public 
Relations Association), and listed those as follows: Public Relations Consultancy, 
Communication with the Target Audience, Press Relations, Budget Campaigns, 
Communication Plan, Public Relations Research, Surveys, Interviews, Image of 
the School and Marketing Activities, Recognition of Employees and Students, 
Consulting, Finding a Public Relations Specialist, Building Bridges Between Society 
and Organization, Two Way Communication (Hopper, 38-41 cited by Kılıç, 2006, :37-
38). Based on these comments, it should be underlined that the correct positioning of 
the job descriptions of the public relations specialists working in the public relations 
departments of private schools can be interactive with the success of the strategic 
communication activities of the organization.

3. Concepts of Role Ambugity and Task Performance

According to Selye, stress is a scientific fact that causes dilemmas between being well 
known and being understood on a limit and thereby causing tensions in the human 
body (Olpin & Hesson, 2012: 3). Drawing attention to situations where professional 
life can cause stress, Dewe et al. define the concept of stress as the relationship 
between stimulus-response or both. According to them, stress has a structure that 
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increases the pressure on the individual in professional life and causes the employee 
to feel alienated from the job ending with a decrease in his/her performance (Dewe, 
O’Dristrol & Cooper, 2010: 3). Similar to this definition, Spiers considers the 
formation process of stress in the workplace as a multidimensional one that starts 
with environmental stimuli and stressors and ends with the burnout or defeat of the 
employee (Spiers, 2003: 5-7). 

Underlining that there can be various sources of stress in an organization, Davis 
draws attention to the concept of role ambiguity. According to him, role ambiguity 
negatively affects employee performance by revealing stress (Davis 1983:442). 
Similarly, as revealed by House and Rizzo in 1972, role ambiguity in organizations 
causes employees to increase their job stress, experience work tension and increase 
their anxiety (House and Rizzo 1972: 467-505).

3.1. Role Ambiguity

The concept of role ambiguity is discussed by Rizzo et al. in terms of the predictability 
of the results of the individual’s behaviours and the presence or clarity of behavioural 
requirements (Rizzo et al. 1970: 155, 156) According to Bernardin, role ambiguity 
appears when employees do not easily understand what is expected of them when 
carry on their jobs, or when the expectations of what should be done are contradictory 
to each other (Bernardin, 2010: 499). When we look at the existing literature, we see 
that various research results in different disciplines reveal the negative effect of role 
ambiguity on employee performance. It is possible to mention that role ambiguity may 
have negative impact on the performance of public relations specialists, especially 
in public relations departments, where strategic communication management is 
implemented.

3.2.  The Concept of Task Performance within the Framework of Job 
Performance

Goodman and Svyantek define job performance as an important factor for the success 
of the organization in terms of the individual productivity of the employee (Goodman 
and Svyantek 1999: 254-275). There are several studies in the existing literature 
where the concept of work performance is evaluated as two different types. These are 
task performance and contextual performance. Since the dependent variable of the 
study was task performance, the literature includes that concept only. In this context, 
task performance is the performance of providing basic transformations in the job 
description and performing actions (Befort and Hattrup, 2003: 18). The concept, which 
is described as the fulfilment of the duties and responsibilities required to do a job, is 
defined by the work flow processes in terms of businesses, and it is constantly checked 
whether the goals are achieved with the predetermined criteria or not (Jawahar and 
Carr, 2007: 331). At this point, it is necessary to underline the importance of creating 
job descriptions correctly and conveying those descriptions to the employees.
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4. Methodology

4.1. Research Model

The aim of the study is to examine the effect of role ambiguity of public relations 
specialists employed in private schools on their task performance, based on the 
existing literature. In the study, the research model is developed by using the role 
ambiguity scale introduced by Schuler et al. in 1977 and the task performance scale 
put introduced by Goodman and Syvantek in 1999. The research model created is 
shown in Figure 1.

Figure 1. Research Model: The Effect of Role Ambiguity on Task Performances

4.2. Research Hypotheses

H1. There is a significant relationship between the role ambiguity variable and the 
task performance variable.
H2. The task performance variable differs significantly when compared with the 
demographic variables.
H2.1. The task performance variable differs significantly when compared with the 
gender variable.
H2.2. The task performance variable differs significantly when compared with the 
age variable.
H2.3. The task performance variable differs significantly when compared with the 
income status variable.
H2.4. The task performance variable differs significantly when compared with the 
subject of graduation variable.
H2.5. The task performance variable differs significantly when compared with the 
years of employment in the organization variable.
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4.3. Universe and Sample

According to the “National Education Statistics-Formal Education 2018-2019” 
data issued by the Republic of Turkey, Ministry of National Education, there 
are 12 thousand and 809 private schools in Turkey (https://www.aa.com.tr/tr/
egitim/meb-egitim-ogretim-istatistiklerini-acikladi/1575243 Online Access: 
08.10.2019). According to the official data, 3,790 of these private schools are in 
Istanbul as of May 2019. (http://istanbul.gov.tr/milli-egitim-bakanligi-istanbul-
egitim-istatistikleri-aciklandi Online Access: 08.10.2019). This indicates that 
Istanbul is the province with the highest number of private schools when 
compared to other provinces. The research data of the study was collected 
between October and December 2019. Within the scope of the research, there 
was no data on how many public relations specialists were working in private 
schools during the said period. In this context, assuming that at least 1 public 
relations specialist works in each organization, the universe is estimated to be 
approximately 3,790. Saunders et al. (2007: 212) state the estimated sample size 
for 3,000 valence universe sizes as 341 (Alpha=.05). Based on this, the sample 
of the study was determined as 350 public relations specialists employed in 
private schools in Istanbul, and snowball sampling method was chosen as the 
data collection method.

4.4. Data Collection Tools

A quantitative research method, survey research was selected as a data collection 
method. In this context, data was obtained from the individuals employed in the 
public relations, corporate communication and communication departments of private 
schools in Istanbul, through the platforms followed by public relations specialists 
on Twitter by using the online survey collection technique. The survey research was 
conducted with 350 people by using the online survey technique. 350 of the online 
questionnaires were considered suitable for analysis and the data was evaluated 
through the statistical package “SPSS for Windows 21.0”. The questionnaire consists 
of 3 main parts. The first part is the demographic questions and the second part is the 
role ambiguity scale. Role ambiguity scale was asked to the participants based on the 
scale questions in the study titled “Role Conflict and Ambiguity: A Scale Analysis” 
by Schuler et al.,1977. 

The scale consists of 14 items in total. However, 6 items were included in the 
study since the first 6 of these 14 items were related to the concept of role ambiguity. 
The third part consists of a task performance scale. This scale was prepared and 
asked to the participants based on the scale questions in the study of Goodman 
and Syvantek, 1999 titled “Person–organization fit and contextual performance: Do 
shared values matter”. Since 9 items in this scale are related to task performance, 
these items were asked to the participants. The scales used to collect data in the 
research were designed according to a 5-point Likert scale, and the answers were 
collected as 1: strongly disagree, 2: disagree, 3: undecided, 4: agree and 5: strongly 
agree.
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4.5. Analysis of Data

In order to prove that the scales used are valid and reliable, an online questionnaire 
was conducted with 100 people before implementing the study, and validity and 
reliability analyses were performed with Kaiser-Meyer-Olkin (KMO) statistics and 
Cronbach Alpha Method. In line with the results obtained in Table 1 and Table 2, 
it was decided that the scales were valid and reliable and the study was conducted 
accordingly. 

4.5.1.  Validity Analysis

Table:1  Kaiser-Meyer-Olkin (KMO) Statistics, Scale Validity within the Scope 
of the Study

Scales
Kaiser-Meyer-
Olkin Statistics

Sig.

Role Ambiguity Scale 0.911 ,000
Task Performance Scale 0.912 ,000

According to the Kaiser-Meyer-Olkin (KMO) Statistics (Field, 2000: 456) scale 
validity table, the Role Ambiguity Scale and Task Performance Scale included in the 
research are in the range of 1.00 ≤ KMO ≤ 0.90’. This indicates that both scales have 
“Excellent” validity within the scope of the research.

4.5.2.  Reliability Analysis

Cronbach Alpha method was used to measure the overall reliability of the study. 
This method is the weighted standard change average calculated by dividing 
the sum of the variances of each question in the scale to the general variance. 
Cronbach coefficient varies between 0 and 1. It is reliable to the extent that it 
is close to 1 (Özdamar 2004: 633). Within the scope of reliability coefficient 
evaluation, if 0.00 ≤ Cronbach α < 0.40, the scale is not reliable, if 0.40 ≤ 
Cronbach α < 0.60, the scale is low-reliable, if 0.60 ≤ Cronbach α < 0.80, the 
scale is highly reliable, 0 If .80 ≤ Cronbach α < 1.00, the scale is a highly 
reliable scale (Özdamar 2004: 634).

Table:2 Cronbach Alpha Scale Reliability within the Scope of Research

Reliability Analysis Result

Scales Cronbach 
Alpha Value Sig

Role Ambiguity Scale ,993 ,000
Task Performance Scale ,997 ,000



110  BUSINESS STUDIES AND NEW APPROACHES

The scales are evaluated according to the reliability coefficient criteria within the 
scope of the research and it is seen that their reliability is “extremely high” with values   
of 0.993 and 0.997. 

5. Research Data and Findings

Table 3. Distribution of Par7ticipants by Gender

When we look at the table showing the gender distribution of the people 
participating in the research, 237 of them with a 68% percentage were female and 
113 with 32% percentage were male. Based on this table, we can say that majority 
of individuals employed as public relations specialists in private schools are women.

Table 4. Distribution of Participants by Age

When we look at the table indicating the age distribution of participants, we see that 
150 of them (43%) are between 25-29 years, 110 of them (31%) are between 30-39 
years, 80 of them (23%) are between 40-49 years, and 10 of them (3 %) are over 50.
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Table 5. Distribution of Participants by Income Status

When we look at the table showing the distribution of the people participating in 
the research according to their income, it is seen that 28 people (8%) have an income 
of 3,000 TL and below, 89 people (25 %) have an income between 3,000 TL and 4,000 
TL, 180 people (51%) have an income between 4,000. TL and 5.000 TL, 49 people 
(14%) have an income between 5.000 TL–6.000 TL, and 4 people (1%) have and 
income of 6.000 TL and above.

Table 6.  Distribution of Participants by Years of Experience in the Public 
Relations 
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When we look at the table showing the distribution of people participating in the 
research according to their years of experience in public relations, we see that 50 of 
them (14%) have less than 1 year of experience, 98 of them (28%) percentile have 
experience between 1-3 years, 110 of them (31%) have experience between 3-6 years, 
72 of them (21%) have experience between 6-12 years, and 20 of them (6% ) have 
experience of 12 years and above.

Table 7.  Distribution of Participants by their Years of Employment in 
Organizations

When we look at the table showing the distribution of the years of employment 
of the people participating in the research in their respective organizations, we see 
that 60 (17%) of them were employed for less than 1 year, 110 (31%) of them were 
employed between 1-3 years, 98 (28%) of them were employed between 3-6 years, 65 
(19%) were employed between 6-12 years, and 17 (5%) of them were employed for 
12 years and above.

Table 8. Distribution of Participants by their Subject of Graduation
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When we look at the table showing the distribution of the people participating in 
the research according to their subject of graduation, we see that 80 (23%) of them 
graduated from Public Relations (Promotion, Advertising, etc.) programs, 40 (12%) 
of them graduated from Teaching (Any Branch) programs, 120 (34%) graduated from 
Sociology programs, 80 (23%) of them graduated from Psychological Counselling 
and Guidance programs, 20 (6%) of them graduated from Business programs, and 10 
(3%) of them graduated from other programs.
* The study of Goodman and Syvantek titled “Person–organization fit and contextual 
performance: Do shared values matter”(1999) can only be accessed with a subscription 
and fee. Therefore, the article was not accessible and scale items and frequency values 
were not manifestly included in findings.

Table 9.  Results of Pearson Product Moment Correlation Analysis to Determine 
the Relationship Between Average Scores from the Role Ambiguity Scale 
and the Average Scores from the Task Performance Scale

According to the results of the Pearson moment correlation analysis in Table 9, 
there is a negative and significant relationship between the mean scores from the role 
ambiguity variable and the mean scores from the task performance scale (r= -0.862 ; 
p< 0.05). In this case H1.0 is rejected, and H1 is accepted. Based on the data, it can be 
concluded that the task performance increases as the role ambiguity decreases. In this 
context, it is considered that examining task performance according to demographic 
variables will contribute to the study.

Table 10. T-Test Results of Task Performance Scale Scores by Gender

Research data shows that task performance does not show significant differences 
by gender (p > 0.05 ). In this case H2.1.0. is accepted, and H2.1. is rejected. Although 
female public relations specialists are more than the male public relations specialists, 
findings indicate that both female and male participants have the same level of task 
performance.
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Table 11. ANOVA Results of Task Performance Scale Scores by Age

Task performance differs significantly according to age (p < 0.05 ). In this case 
H2.2.0. is rejected, and H.2.1. is accepted. According to the results of the Scheffe test, 
which was conducted to find out among which groups the differences on age variables 
are, the following ranking from the highest to the lowest was made; 25-29 years 
old (3,4864), 30 - 39 years old (3,4502), 40 - 49 years old (3,2663), 50 and above ( 
3,1183). Based on the results of the analysis, we can say that the task performance 
decreases as the age increases.  

Table 12. ANOVA Results of Task Performance Scale Scores by Income Status

Task performance differs significantly according to income status (p < 0.05 ). In 
this case H2.3.0. is rejected, and H.3 .1. is accepted.  According to the results of the 
Scheffe test, which was conducted to find out among which groups the differences 
on income status are, the following ranking from the highest to the lowest was made; 
between 3.000 TL – 4.000 TL , (3.4734), between 4.000 TL – 5.000 TL (3.4605 ), 
3.000 TL and Below (3.4225 ), between 5.000 TL – 6.000 TL (3,3980 ), 6.000 TL and 
above (3.3920). Based on the results of the analysis, we can say that task performance 
decreases as the income status rises.
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Table 13.  ANOVA Results of Task Performance Scale Scores by Subject of 
Graduation

The task performance variable differs significantly according to the subject of 
graduation variable (p < 0.05). In this case H2.4.0. is rejected, and H.2.4.1. is accepted. 
According to the results of the Scheffe test, which was conducted to find out among 
which groups the differences on the graduation subject are, the following ranking 
from the highest to the lowest was made; Public Relations (Promotion, Advertising, 
etc.) (3,78), Psychological Counselling and Guidance, (3.53), Teaching (Any Branch) 
(3.36) Sociology (3.25), Business (3.19), Other (2.15).

Table 14.  ANOVA Results of Task Performance Scale Scores by Years of 
Employment in Organizations

The task performance variable does not differ significantly according to the years 
of employment in the organization (p > 0.05). In this case H2.5.0. is accepted, and 
H.2.5.1. is rejected. We can say that the task performance is not related with the years 
of employment in the organization.
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6. Conclusion

There are various studies on the concepts of role ambiguity and task performance 
in the existing literature. However, during the archive research carried out within 
the scope of the study, it is seen that there is no specific study that focuses on the 
aforementioned concepts and the profession of public relations. In this context, it 
is considered that the findings of the study will contribute to the concepts of role 
ambiguity and task performance and the public relations literature. In this context, 
after examining the impact of role ambiguity on the task performance of public 
relations specialists employed in private schools, we can say that the first hypothesis 
of the study: “There is a significant relationship between the role ambiguity variable 
and the task performance variable” is positive. Based on the data, it can be concluded 
that task performance increases as role ambiguity decreases. We can say that if 
the job descriptions of public relations specialists employed in the public relations 
departments of private schools are set more accurately, their task performances will 
increase accordingly. It should also be emphasized that the 12 items, which were put 
forward by Grunig within the framework of the characteristics of excellent public 
relations departments and management under the two-way communication model is 
very significant.

The significant relationship between the role ambiguity variable and the task 
performance variable which was found out within the scope of the study emphasizes the 
importance of the question of how the task performance variable is oriented according 
to the demographic variables. In this context, when we examine the sub-hypotheses of 
the second hypothesis of the research, “Task performance variable differs significantly 
according to demographic variables”, we see that the task performance variable does 
not differ significantly according to the gender variable, and it significantly differs 
according to the age variable, it also significantly differs according to the income 
variable, and it significantly differs according to the subject graduated and it does not 
differ significantly according to the years of work. Interpreting the results by focusing 
on the public relations specialists employed in private schools, we can say that task 
performance is not related to gender and years of work; but age, income and subject of 
graduation have an impact on that. The data reveal that task performance decreases as 
age increases, and task performance decreases as income status rises. We can say that 
the job performance values of the public relations specialists who are at the beginning 
of the profession may decrease as time progresses, even though their salaries increase.

Another important finding within the scope of the study is that the task performance 
variable differs significantly according to subject of graduation variable. In this context, 
the primary interpretation of the general distribution of the data indicates that the 
distribution of the participants according to their subject of graduation is as follows: 
120 (34%) from the program of Sociology, 80 (23%) from the program of Public 
Relations (Promotion, Advertising, etc.), 80 (23%) from the program of Psychological 
Counselling and Guidance, 40 (12%) from the program of Teaching (Any Branch , 20 
(6%) from the program of business, and 10 (3%) from other programs. Unfortunately, 
people who graduated from public relations programs and employed in the public 
relations departments of private schools constitute only 23% of the total number. This 
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reveals that people without a public relations training constitute the majority in public 
relations departments. The findings raise the questions of how job descriptions can 
be conveyed to people working in public relations departments but who have not 
received academic training in the public relations profession, and how accurately 
these definitions can be understood by them. The results of the Anova analysis for 
the mentioned variables also support this argument. According to the results of the 
analysis, it is revealed that the highest task performance value is reached by the 
employees who have received public relations training. It is questionable whether 
individuals with a formal training in other programs are as knowledgeable about the 
requirements of that profession as much as those who received a formal training in 
that program. Therefore, it is indispensable to position people who are academically 
trained in this profession in public relations department to find a solution to the problem 
of role ambiguity in the public relations departments of educational institutions and to 
achieve a high task performance.

In brief, considering the fact that the public relations departments of private schools 
have various tasks such as creating corporate identity, ensuring and sustaining image and 
reputation, organizing corporate social responsibility campaigns, implementing event 
management, establishing crisis communication, providing internal communication 
with employees, and supporting marketing communication; it is necessary to emphasize 
the qualifications of the people employed in these specific departments. Based on the 
results of the study, we can say that increasing the number of public relations graduates 
in these departments, and making the job descriptions of public relations specialists who 
started their profession at a young age more accurate can eliminate the role ambiguity at 
a significant level and positively affect the task performance.
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1. Introductıon

Scientific work and competition, multidimensional communication, teamwork, 
cooperation, flexibility, innovation, a priority of individual goals, and initiative are 
among universities’ cultural characteristics. Strong cultures may not be desirable 
for academic organizations because they reduce differences, supporting creativity in 
educational organizations. Research culture requires academics and students to act 
independently and inquisitively. As creativity, innovativeness, adaptation to change, 
and initiation of change are among universities’ duties, academic freedom is seen as 
the most critical value in these cultures (Pratt and Margaritis, 1999). Therefore, the 
effects of leadership types in educational organizations on leadership outcomes may 
differ from other organization’s leadership types, which are essential for universities 
to achieve effective results. The high motivation of academicians enables them to 
mentor their students more effectively; simultaneously, it allows more efficient work 
behaviors. All these factors affect the success of universities. One of the factors 
affecting the motivation and performance of academicians is leadership type.

 The current study sets out from the full-range leadership theory (FRLT) (Avolio 
and Bass, 1991). It aims to examine the effectiveness of leadership outcomes in terms of 
the perception of Turkish academicians. The construct representing FRLT shows three 
leadership behavior types: transformational leadership (TfL), transactional leadership 
(TaL), and laissez-faire (L-FL) which is also named non-transactional leadership, 
characterized by nine unique dimensions. The study examines how TfL, TaL, and 
L-FL styles are helpful in academicians’ leadership outcomes. The study addresses 
this review, along with the dimensions of leadership styles. The widest questionnaire 
to assess FRLT has been the Multifactor Leadership Questionnaire (MLQ) (Hunt, 
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1999; Yukl, 1999). Therefore, the researchers gained the data with MLQ.
Many researchers examined transformational and transactional leadership with 

different workplace attitudes (Antonakis, Avolio, and Sivasubramaniam, 2003). Most 
contemporary leadership studies have examined the transformational and charismatic 
leadership impacts on subordinates’ inspiration and performance (Conger and Kanungo, 
1988; Bass and Avolio, 1994; Avolio, 1999; Lowe and Gardner, 2000). Researchers 
have argued that transformational leadership can better subordinates’ motivation to 
achieve goals (Burns, 1978; Bass, 1985). In general, the impact of transformational 
leadership on associates is measured by three outcomes: encouraging followers to extra 
effort, followers’ assessment of the leader’s effectiveness, and followers’ satisfaction 
with supervision. Although the positive effect of transformational leadership on these 
leadership outcomes is the subject of many studies, few studies examine this effect in 
the academic environment (Pounder, 2008). There are many studies on the leader’s 
effectiveness according to the types of leadership. Still, there is a gap in leadership 
effectiveness in universities with a unique academic culture. This study aims to fill 
this gap. Thus, by understanding what type of leadership is useful for academicians, 
university administrators can increase educational effectiveness.

This study extends the organizational leadership literature in two ways. First, 
the research shows the theory’s basis in detail and will be a significant source for 
researchers in this respect. Secondly, the study contributes to Turkish academic 
leadership culture’s approach with its data analysis results.

2. Theoretical Framework

2.1. Full Range Leadership Theory (FRLT)

Avolio and Bass (1991) developed the Full Range Leadership Theory (FRLT).  
Avolio (1999) states that the FRLT focuses on transformational, transactional, and 
laissez-faire leadership types, three broad classifications of leadership processes. 
Transactional leadership was limited to only initiating essential exchanges with 
followers. Bass (1985) suggested that a paradigm shift is necessary to understand how 
leaders influence their subordinates’ interests to reach their best performance levels to 
achieve their best performance levels. 

Bass’s former theory contained four transformational  and two transactional 
dimensions. Bass and his colleagues (Hater and Bass, 1988; Avolio and Bass, 1991; 
Bass, 1998) further developed FRLT. The current form of the FRLT has nine single-
order dimensions consist of five transformational subdimensions, three transactional 
subdimensions, and one laissez-faire leadership described below.

2.2. Multidimensional Leadership Questionnaire (MLQ)

Bass’s (1985) original multifactor theory included seven leadership types. He 
identified them as charisma, inspirational motivation, intellectual stimulation, 
individualized consideration, contingent reward, management by exception, and 
laissez-faire leadership. However, Bass (1988) pointed out that charismatic and 
inspirational leadership were often not distinguishable. So, he reduced the original 
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model to six factors. The current version of MLQ (Form 5X) contains 45 expressions; 
36 expressions represent the nine leadership factors described above, and nine 
expressions evaluate the three leadership outcome scales. There is strong evidence in 
the literature for the nine-factor model. Antonakis et al. (2003) said that their outcomes 
showed consistent and robust proof that the nine-factor model most adequate FRLT 
model underlying the MLQ (Form 5X) scale.

2.3. Leadership Styles

2.3.1.  Transformational Leadership

Transformational leadership (TfL) changes the employees’ values, whereby the leader 
motivates the subordinates to do further than their prospects (Yukl, 1989). Burns 
(1978) emphasizes that transformational leaders enable followers to strive to do more 
than expected (Bass, 1985). Transformational leaders motivate subordinates to work 
for transcendental purposes beyond personal benefits (Bass and Avolio, 1994; Bass, 
1997). 

Avolio (1999) states that this type of leadership encourages challenge, unlike 
suppression when it occurs. The leaders are genuinely trustworthy and demonstrate 
an ethical perspective to guarantee such trust. Their desire to be vulnerable and self-
sacrifice builds great confidence between their subordinates, identifying their missions 
or goals (Avolio, 1999: 34). The higher identification levels result in higher loyalty, 
trust, and performance levels (Avolio, 1999). 

TfL has five first-order subdimensions: idealized influence (attributed), 
idealized influence (behavior), inspirational motivation, intellectual stimulation, 
and individualized consideration. These factors are important one by one and affect 
leadership outcomes. Understanding the characteristics of these factors is vital for 
predicting the impact on employees.

The idealized influence (attributed), also labeled as charisma, defines 
whether the followers perceive the leader as confident, strong, focused on 
higher-level ideas and ethics. Therefore, these leaders provide their employees 
with a sense of vision and mission and gain their respect and trust. Employees 
are also proud of these leaders (Weber, 1947; House, 1977; House, Spangler, 
and Woycke, 1991).  

The idealized influence (behavior) is that the followers perceive admiration, 
respect, and trust in their leader (Avolio, 1999). The goals of the followers become 
more meaningful as they become more consistent with their basic concepts. 
Followers associate their extra efforts with internal causes rather than external 
rewards, contributing to followers’ dedication to the issue and ambiguous goals 
(Bass, 1998).

Inspirational motivation involves expressing the future vision in an attractive and 
inspiring way to subordinates. Transformational leaders demonstrate their behavior 
to encourage and inspire people (Avolio, 1999; Bass and Avolio, 1994). Such leaders 
give optimistic and exciting speeches about the future. They provide followers with 
thoughts about various attractive future situations, sometimes considering desired 
changes (Avolio, 1999)
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Intellectual stimulation means leading behaviors that attract subordinates’ 
judgment and evaluation feelings by inspiring them to consider imaginatively and get 
answers to complicated challenges. Intellectual stimulation means that leaders inspire 
associates to be innovative, requesting assumptions, and approach former problems in 
creative methods. In this respect, leadership is intellectually stimulating and broadens 
followers’ ability to question others’ perspectives and roots (Avolio, 1999).

Individualized consideration means coaching, mentoring, supporting, and warning 
the subordinates. Leaders who value individualized support give exceptional care to 
followers’ demands and keep them realize their capacity, allow them to develop and 
self-realize (den Hartog et al. 1997). Leaders see that the organization members are 
unique individuals and think they need special and individual attention under their 
development stage (Avolio and Bass, 1995). The individually considered leader 
effectively listens to others and assigns leader delegates to develop followers (Bass 
and Avolio, 1994). 

2.3.2.  Transactional Leadership

This type of leadership highlights the exchange among leaders and subordinates. 
Bass (1985) states that interaction between the leader and followers covered the cost-
benefit interchange relationship. This leadership style involves exchanging based on 
fulfilling contractual obligations, setting goals, monitoring, and controlling the results. 
Transactional leadership (TaL) comprises three first-order subdimensions. These 
factors are a contingent reward, management by exceptions (active), and management 
by exceptions (passive) (Bass and Avolio, 1994).

The contingent reward is the extent to which leaders help followers’ production 
by expressing prominent prospects and benefits that meet those prospects. The leader 
determines what subordinates should do and provides them with the conditional 
reward method to accept assignments (Bass and Avolio, 1994; Avolio, 1999).

Management by exception-active consists of leaders observe followers’ 
performance and make a preventive move before unwanted conduct generates 
significant troubles. Follows and investigates for changes from procedures and then 
takes corrective engagement. 

Finally, management by exception-passive is the degree to which managers do not 
become interested until deviation from standard happens or abnormalities in a plan. 
Interventions occur if subordinates do not meet the criteria. This type of leader just 
gets involved after a failure has happened (Bass, 1990).

2.3.3.  Laissez-Faire Leadership

Laissez-faire is the third leadership behavior mentioned in the full-range theory. 
However, some authors have described this leadership behavior as a lack of 
leadership. Supervisors who adopt laissez-faire leadership take an approach that 
includes neglecting employees, preventing them from making a decision, liability, 
and even supervising task behaviors. This type of leader does not transact anything 
with followers at the most extreme (Bass and Avolio, 1994; Avolio, 1999; Avolio 
and Bass, 2002). L-FL is similar to passive management by exception leadership. 
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Both have the lowest effect, positively associated (Hinkin and Schriesheim, 2008) 
and negatively linked to the employees’ outcomes and fulfillment (Judge and Piccolo, 
2004; Dumdum et al., 2002). 

2.4. Leadership Outcomes

Leadership outcomes refer to extra effort, effectiveness, and satisfaction. Extra effort 
is one of the immediate leadership results and expresses subordinates’ eagerness for 
enhanced performance beyond their leaders, groups, or organizations’ legitimate 
behavioral expectations. These high measured scores increase the desire of its 
followers to achieve goals and create positive supplementary behaviors. Efficient 
leaders effectively meet employees’ work-related needs, representing them to senior 
authorities and meeting organizational needs. Leadership satisfaction is related to the 
extent to which subordinates are satisfied with the leader’s behavior. These leaders are 
friendly, honest, and authentic. They have excellent social skills and are qualified of 
creating emotions of satisfaction in their subordinates (Avolio and Bass, 1995)

2.5.  The Relationships Between Leadership Styles and 
Leadership Outcomes

Shamir, House, and Arthur (1993) stated that TaL transforms the self-esteem of 
subordinates. Transformational leaders create an individual and collective identity 
between the leader, organization, and subordinates’ goals. Thus, the followers’ 
participation, dedication, loyalty, strength, and performance increase.

According to Bass (1990), employees think that managers who act as transformational 
leaders have more satisfying and helpful leadership styles than those working as 
transactional leaders. Bass (1990) emphasizes that employees show more effort on 
transformation leaders and less on transactional leaders. With the TaL subdimensions, 
idealized influence and inspirational leadership are the most effective and satisfying; 
Intellectual stimulation and individualized consideration are slightly less.

Conducted meta-analysis showed that TaL was the preferred leadership style 
among subordinates and was more related to perceived leadership outcomes than other 
leadership types (Gasper, 1992). Researchers argued that transformational leaders 
could better achieve effective organizational results through motivating followers and 
resources towards a given goal (Burns, 1978; Shamir et al., 1993, Kanat-Maymon, 
Elimelech, and Roth, 2020).

Many researchers have conducted their studies in private, public, and nonprofit 
organizations showing that TfL was more effective and satisfying than TaL (Avolio, 
1999). However, universities, especially academic personnel, have a unique 
culture, aims, and goals, and their interactions with the leaders differ from the other 
organizations. These special situations may change the leadership styles’ effect on the 
leadership outcomes.

In this study, the authors aim to examine the effect of TfL, TaL, and L-FL types 
on leadership outcomes in academic organizations. The hypotheses of the research 
are as follows:



124  BUSINESS STUDIES AND NEW APPROACHES

H1: TfL has an impact on academicians’ leadership outcomes. 
H1a: Idealized influence-attributed leadership type has an impact on academicians’ 
leadership outcomes.
H1b: Idealized influence-behavior leadership type has an impact on academicians’ 
leadership outcomes.
H1c: Inspirational motivation leadership type has an impact on academicians’ 
leadership outcomes.
H1d: Intellectual stimulation leadership type has an impact on academicians’ 
leadership outcomes.
H1e: Individualized consideration leadership type has an impact on academicians’ 
leadership outcomes.
H2: TaL has an impact on academicians’ leadership outcomes.
H2a: Contingent reward leadership type has an impact on academicians’ leadership 
outcomes.
H2b: Management by exception-active leadership type has an impact on academicians’ 
leadership outcomes.
H2c: Management by exception-passive leadership type has an impact on 
academicians’ leadership outcomes.
H3: L-FL has an impact on academicians’ leadership outcomes.

3. Method

3.1. Participants and Procedure

The research is a descriptive study investigating the relationship between variables. 
The authors obtained data by the cross-sectional method. The study participants 
were 260 academicians who work in the economics and administrative sciences and 
faculty of political sciences in the ten different public universities in Turkey. The data 
was drawn from 267 academicians during the educational term of 2019-2020. The 
responses of seven participants, who were not correctly filled in from the collected 
data, were removed from the data set. The survey form consists of demographic 
information and research variables. The demographic information includes questions 
about gender, title, age, and job tenure. As for the research variables, there are 44 
expressions regarding leadership types and leadership outcomes. In terms of gender, 
57.7% (150) were male, and 42.3% (110) were female. Table 1 presents participants’ 
demographics.

Table 1. Demographics for Participants

D % D % D %

Gender Title Job Tenure

Male 57.7% (150) Research assistant 36.2% (94) 1-5 31.2% 
(81)
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Female 42.3% (110) Lecturer 16.2% (42) 6-10 20.4% 
(53)

Age Assistant Professor 28.5% (74) 11-15 21.2% 
(55)

25-29 14.6% (38) Associate Professors 8.1% (21) 16-20 14.2% 
(37)

30-34 22.7% (59) Professors 11.2% (29) 21-25 8.5% 
(22)

35-39 35% (91) 26-30 1.9% 
(5)

40-44 13.1% (34) 30+ 2.7% 
(7)

45-49 4.6% (12)

50+ 10% (26)

Demographics (D) Frequency (%)

3.2. Measures

The authors gained the data using MLQ (5X) scale developed by Avolio and Bass 
(1995a).This scale measures TfL, TaL, L-FL styles, and leadership outcomes. 
Participants filled out this questionnaire, having in mind their direct supervisor. It is 
important to note that all participants had a different supervisor as a reference point. 
The MLQ-5X includes three types of leadership subscales, which are transformational, 
transactional, and laissez-faire leadership. The scale has a five-point Likert ranging 
from 1 (Not at all) to 5 (Frequently, if not always) and initially consists of 45 questions. 
In addition to measuring 36 items and nine factors, leadership styles, nine items, and 
three factors measure leadership outcomes. However, in this study, we continued the 
analysis with 44 questions. “Leads a group that is effective” question was excluded 
from the assessment because it has low reliability. The Cronbach alpha values   of the 
sub-scales in MLQ showed that they were highly reliable (Table 2). 

3.3. Data Analysis and Results

3.3.1.  Control Variables

In the study, academicians’ age, gender, title, and job tenure can affect the relationship 
between leadership outcomes of transformational leadership (Bernerth and Aguinis, 
2016). Whether demographic variables make a significant difference in leadership 
outcomes is examined by the ANOVA test and independent group t-test. According 
to the results, the age variable has a significant difference on leadership satisfaction 
(F = 4,814, p = 0,00) and leadership effectiveness (F = 3,390, p = 0,00). The average 
of participants aged 25-29 is higher than in other age groups. In terms of job tenure, 
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the average number of employees between 0-5 years is higher for the extra effort 
variable than between 11 and 15 (F = 3,842, p = 0,01). Also, for extra effort variable, 
the average of female responses is significantly higher than male (F = 9,603, p = 0,04). 
The authors added age, gender, and job tenure to the structural model as a control 
variable.

3.3.2.  Measurement Model

The construct validity of a measurement model was analyzed by confirmatory factor 
analysis (CFA) in the study. Convergent validity and discriminant validity of scales 
were examined before performing CFA. The factor loadings of all scale expressions 
used in the research reflect their latent structures successfully. All factor loadings 
are statistically significant and above the critical value .70. The factor loadings of 
the idealized influence-attributed, the transformational leadership dimension, ranged 
from .76 to .80. The factor loadings of the idealized influence-behavior dimension 
are between .87 and .91. The inspirational motivation dimension ranges from .81 to 
.88; the intellectual stimulation dimension ranges from .80 to .85, and the individual 
consideration dimension ranges from .74 to .86. Transactional leadership’s sub-
dimensions vary between .80-.94. Factor laissez-faire leadership varies between 
.74 and .84. Factor loadings of extra effort from the sub-dimensions of leadership 
outcomes vary between .87-97. Factor loadings vary between .86 and .91 in leadership 
satisfaction and between .91 and .94 in leadership effectiveness.

Table 2 shows the construct reliability (CR), maximum shared variance (MSV), 
average variance-extracted (AVE), and Cronbach alpha values   of the scales. CR 
values   of all sub-dimensions are higher than .70, and AVE values   are higher than 
.50. AVE values   are also higher than MSV values. All these results show that the 
sub-dimensions of the scales are successful in measuring different structures. In other 
words, they have convergent and discriminant validities.

Table 2. AVE, MSV, CR, and Cronbach Alpha value

Factors CR AVE MSV
Cronbach 
Alpha

Transformational 
Leadership

IIA     
0,907 0,619 0,536 0,907

IIB 0,920 0,792 0,494 0,922
IM 0,876 0,702 0,355 0,882
IS 0,894 0,677 0,567 0,895
IC 0,880 0,647 0,567 0,888

Transactional Leadership

CR 0,936 0,785 0,513 0,949
MBE-A 0,915 0,728 0,120 0,916
MBE-P 0,935 0,781 0,213 0,946

Laissez-Faire Leadership 0,871 0,628 0,213 0,876
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Leadership Outcomes

EE 0,948 0,859 0,475 0,969
LS 0,805 0,675 0,524 0,819
LE 0,947 0,855 0,524 0,948

IIA=idealized influence-attributed; IIB=idealized influence-behavior; 
IM=inspirational motivation; IS=intellectual stimulation; IC=individualized 
consideration; CR=contingent rewards; MBE-A=management-by-exception (active); 
MBE-P=management-by-exception (passive); EE=extra effort; LS=leadership 
satisfaction; LE=leadership effectiveness

The validity of the measurement model was also examined by CFA analysis. The 
measurement model created within the scope of the research has good fit values (142: 
1479,69, df: 836, ꭓ2 / df: 1,77, CFI: 0,934, SRMR: 0,046, RMSEA: 0,054, PClose: 
0,055.

3.3.3.  Common Method Bias Assessment

A zero-constrained chi-square difference test was performed to ensure that the research 
findings did not contain the common method bias (CMB) problem. The chi-square 
difference test shows that the “constrained” and “unconstrained” model is invariant. 
(unconstrained ꭓ2: 1352, df: 508, zero-constrained ꭓ2: 1479, df: 691, Δꭓ2: 128, Δdf: 
183, p: 0.999). This result shows that CMB is not a problem for the study (Podsakoff 
et al., 2003).

3.3.4.  Descriptive Statistics and Correlation

Table 3 shows the averages of the research variables and their relationships. There 
are high positive correlations between the contingent reward dimension of TaL 
and the component of TfL: idealized influence-attributed, intellectual stimulation, 
and individual consideration. There is a low negative relationship between the 
management by the exception-passive dimension of the TaL and idealized influence-
attributed and idealized influence-behavior dimensions. Management by exception-
passive leadership has a positive medium-level relationship with L-FL but no 
significant correlation with the dependent variables. Except for L-FL and management 
by exception-passive leadership, all factors have a significant positive relationship 
with the leadership outcomes. L-FL has only a negative correlation with leadership 
outcomes.

3.4. Structural Model Analysis

The authors compared the fit values   of the one-factor, first-order, and second-order 
models to check the fit of the structural model created to test the research hypotheses. 
Table 4 represents the analysis results. According to the results, the first-order model 
has good fit values (Hu and Bentler, 1999); thus, the first-order model, which is 
compatible with the research hypotheses, was chosen.
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Table 4. Results of  Structural Model Confirmatory Factor Analyses 

Model χ2 sd χ2/sd CFI SRMR RMSEA PClose
O n e -
Factor 4507 891 5,059 0,629 0,128 0,125 0,000

F i r s t 
Order 1458 835 1,747 0,936 0,046 0,054 0,097

Second 
Order 1696 882 1,924 0,917 0,079 0,060 0,000

Figure 1 shows the structural model created to test the research hypotheses. In 
the research, the relationships between transformational leadership, transactional 
leadership and laissez-faireleadership and leadership outcomes are examined and 
hypotheses are tested accordingly. Age, gender, and job tenure were added to the 
model as a control variable. So Figure 1 shows path diagram of the research

Figure 1: Hypothesized Model

Table 5 represents the structural model analysis results. Empirical evidence of the 
research showed that the idealized effect-attributed and intellectual stimulation from 
TfL’s sub-dimensions had a significant and positive effect on academicians’ extra 
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effort. The idealized influence-behavior and inspirational motivation dimensions had 
a significant and positive impact on leadership satisfaction and effectiveness. The 
individual support sub-dimension of TfL had a positive and significant effect on 
leadership satisfaction. The TaL sub-dimensions, contingent reward, and management 
by exception-active had a significant and positive impact on academicians’ extra 
effort. Contingent reward and management by exception-passive dimensions had 
a significant and positive effect on the effectiveness of leadership. Management 
by exception-passive leadership type also had a significant and positive impact on 
leadership satisfaction. Laissez-faire leadership had a significant and adverse effect 
on leadership effectiveness. Finally, gender (male=1, female=2) had a significant and 
positive impact on all leadership outcomes.

Table 5. Results of Structural Model

Path S.R.W S.E. p
Extra Effort  Idealized Influence-Attributed 0,235 0,130 0,042
Satisfaction  Idealized Influence-Attributed 0,022 0,139 0,875
Effectiveness Idealized Influence-Attributed 0,175 0,129 0,128
Extra Effort  Idealized Influence-Behavior -0,026 0,065 0,720
Satisfaction  Idealized Influence-Behavior 0,214 0,071 0,018
Effectiveness  Idealized İnfluence-Behavior 0,280 0,066 ***
Extra Effort  Inspirational Motivation -0,107 0,069 0,086
Satisfaction  Inspirational Motivation 0,047 0,074 0,541
Effectiveness  Inspirational Motivation 0,134 0,069 0,032
Extra Effort  Intellectual Stimulation 0,355 0,11 ***
Satisfaction  Intellectual Stimulation 0,170 0,117 0,179
Effectiveness  Intellectual Stimulation 0,113 0,108 0,271
Extra Effort  Individualized Consideration 0,126 0,092 0,160
Satisfaction  Individualized Consideration 0,223 0,100 0,045
Effectiveness  Individualized Consideration -0,071 0,091 0,431
Extra Effort  Contingent Reward 0,152 0,064 0,039
Satisfaction  Contingent Reward 0,134 0,070 0,138
Effectiveness Contingent Reward 0,165 0,064 0,025
Extra Effort  Management by Exception-Active 0,125 0,054 0,025
Satisfaction  Management by Exception -Active -0,02 0,059 0,774
Effectiveness Management by Exception -Active -0,014 0,054 0,796
Extra Effot  Management by Exception -Passive 0,04 0,05 0,453
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Satisfaction  Management by Exception -Passive 0,146 0,055 0,025
EffectivenessManagement by Exception -Passive 0,102 0,044 0,028
Extra Effort  Laissez-Faire 0,089 0,061 0,135
Satisfaction  Laissez-Faire -0,022 0,066 0,764
Effectiveness  Laissez-Faire -0,203 0,067 0,002
Extra Effort  Age 0,121 0,081 0,007
Satisfaction  Age 0,110 0,088 0,045
Effectiveness  Gender 0,159 0,081 ***
Extra Effort  Age -0,017 0,042 0,792
Satisfaction  Age -0,098 0,045 0,231
Effectiveness  Age -0,072 0,042 0,278
Extra Effort Job Tenure -0,014 0,039 0,838
Satisfaction  Job Tenure 0,044 0,042 0,589
Effectiveness  Job Tenure 0,097 0,039 0,143

S.R.W (Standardized Regression Weights), S.E. (Standard Error) 

4. Discussions and Suggestions

We investigated the effects of transformational, transactional, and laissez-faire 
leadership types for academic staff on leadership outcomes. Leadership outcomes 
consist of extra effort, leadership satisfaction, and leadership effectiveness.

Academicians show different characteristics from other employees due to their 
knowledge and the nature of their occupation. The production and dissemination of 
scientific knowledge, autonomy in research and teaching, intellectual honesty, and 
a sense of justice are prominent features in the academic profession (Austin, 1990). 
Therefore, academicians’ perceptions of these leadership types’ results are different 
from other employees’. 

The authors carried out on academic staff working at the ten different public 
universities in the educational term of 2019-2020. We used MLQ (5X), which measures 
transformational, transactional, and laissez-faire leadership styles and leadership 
outcomes. CFA provided measurement validity of the leadership types scale with 
nine factors. Antonakis et al. (2003) indicated that the nine-factor model was the best 
structural model underlying the MLQ (5X) instrument. As a result of the analysis 
of the research data, it was seen that aside from management by exception-passive 
and laissez-faire leadership dimensions, the means for all leadership dimensions and 
leadership results were higher than the average value of three (3). Considering that 
the management by exception-passive and laissez-faire leadership reflects situations 
where there is no leadership, the academics’ perceptions in the sample that their 
managers are inactive or avoid leadership can be said. It was seen that the perceptions 
of academicians about idealized effect-behavior and contingent reward leadership 
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were high. In this context, we can say that academicians participating in the research 
have higher perceptions and that the administrators at their universities are more 
behavior-oriented. Among the leadership outcomes, extra effort’s average point was 
the highest. Therefore, it can be stated that leadership types cause more extra effort. 
This result reveals that transformational and transactional leadership dimensions are 
essential for employees, especially regarding their extra effort. Bass (1998) stated that 
the augmentation effect is the degree of building transformational leadership styles on 
the transactional foundation that contributes to the followers’ performance and extra 
effort. The best leaders are those who show both transformational and transactional 
leadership features (Bass, 1999). Howell and Avolio (1993) explained that effective 
leaders often complement transactional leadership with transformational leadership. 
According to Bass’s (1985) conceptualization, transactional leaders reward employees 
when they meet expectations, and transformational leadership is required to motivate 
followers to go beyond expectations (Bass, 1998)

Relationships of leadership types with each other and leadership results were 
examined. Accordingly, the sub-dimensions of transformational leadership had a 
significant and positive relationship with each other. While there was a significant 
and positive relationship between contingent reward and management by exception-
active, there was no significant relationship with management by exception-passive 
dimension. There was a low level of the significant and positive relationship between 
the management by exception-active and management by exception-passive leadership 
dimensions. There was a high level of a significant and positive correlation between 
the contingent reward dimension and the idealized effect-attributed intellectual 
stimulation dimension. One existing discussion is whether the sub-dimensions of 
transformational leadership should be viewed independently of contingent reward 
leadership (Avolio, Bass, and Jung, 1999). We can say that the academicians perceive 
the idealized influence-attributed and intellectual stimulation with a contingent reward 
leadership style in a similar way. All sub-dimensions of transformational leadership 
and contingent reward dimension had a significant and negative relationship with 
laissez-faire leadership. However, there was a significant and positive relationship 
between the management by exception-active and management by exception-passive 
dimensions with the laissez-faire leadership dimension. These relationships between 
leadership types show that academicians perceive the contingent reward leadership 
type with all transformational leadership dimensions in the same way. Some studies 
pointed out that management by exception and laissez-faire leadership should be 
made into a single higher-order factor (Yammarino and Bass, 1990, Druskat, 1994, 
den Hartog et al., 1997). 

Academicians perceive management by exception and laissez-faire leadership in a 
similar way. When the relationship of independent variables with dependent variables 
is analyzed, it is seen that all the transformational and transactional leadership types, 
aside from management by exception-passive, had a significant relationship with 
leadership results. This result is consistent with the studies in the literature. Horwitz, 
Horwitz, Daram, Brandt, Charles, Brunicardi, and Awad SS (2008) pointed out that 
all the leadership outcomes had a significant and positive relationship with leadership 
types aside from management by exception-passive and laissez-faire leadership. 
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Laissez-faire leadership had a significant and negative effect on leadership outcomes. 
Suppose academicians perceive that their managers exhibit leadership in any way 
other than being passive. In that case, leadership results are positively affected, 
whereas when they perceive that their manager refrains from leading, leadership 
results are significantly and negatively affected.

As a result of the structural model analysis conducted to test the research 
hypotheses, the idealized influence-attributed dimension of transformational 
leadership positively affected academicians’ extra effort. Academicians can make 
additional efforts if university administrators have a vital purpose and vision about the 
future, defend the group’s interests, and build trust. Transformational leaders increase 
followers’ performance by setting high expectations and creating greater willingness 
to overcome more difficult challenges (Avolio, 1999; Bass, 1998).

The intellectual stimulation dimension of transformational leadership was also 
positively effective in academicians’ extra effort. The fact that academicians develop 
different and new perspectives while the managers solve their problems causes 
the academics to make extra efforts. It was determined that the contingent reward 
significantly and positively affects the extra effort. According to this result, when 
administrators explain what they expect from academics and support academics in 
achieving their goals, academics can make an extra effort. Finally, it was concluded 
that the management by exception-active dimension also significantly and positively 
affected the extra effort. University administrators focus on errors in exceptional cases 
and deviations from the standard and try to solve this increases the academicians’ 
willingness to try harder.

The idealized influence-behavior and inspirational stimulation increased 
leadership satisfaction and the effectiveness of the leader. In the context of this 
result, the academicians’ perception of leadership satisfaction and efficacy increases 
when they perceive that their managers give importance to their values   and consider 
ethical results in their own decisions also, being seen as a leader with motivation 
and optimism towards the future increases academicians’ leadership satisfaction and 
perception of leadership effectiveness. Individual consideration had a positive effect 
on leadership satisfaction. Leaders who coach individually increase the academicians’ 
perception of leadership satisfaction.

Interestingly, the management by exception-passive dimension is another type 
of leadership that increases leadership satisfaction and the perception of leadership 
effectiveness. The fact that the managers are passive in solving the problems and 
not intervening in them increases the leadership satisfaction and the leadership’s 
effectiveness enormously. This result can be evaluated by considering the 
characteristics of the academic profession. Autonomy and independence are among 
the prominent values   in the academic discipline (Austin, 1990). For this reason, it 
is considered that if the leader remains passive until the academician cannot solve 
the problem, it will increase leadership satisfaction and the perception of leadership 
effectiveness.

Contingent rewards increased the perception of academicians towards the 
effectiveness of the leader. In other words, the academicians’ perception towards 
effective leadership increases if the explanation of what is expected from them and 
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the appreciation of the performance. Another result of the study was that laissez-faire 
leadership negatively affected the effectiveness of the leader. From this point, the 
academicians’ perception of leadership effectiveness decreases when they perceive 
that their managers avoid showing leadership. 

Finally, gender had a significant effect on all leadership outcomes. The impact on 
the leadership outcomes is higher among female academicians than male academicians. 

5. Theoretical Implications

This recent study has contributed to the leadership literature regarding the theoretical 
relationship between leadership types and leadership outcomes for academic sample 
examination in Turkey and reveals the relationship between these variables. The 
relation between contingent reward, which is one of the sub-dimensions of transactional 
leadership, is perceived as close to transformational leadership characteristics. Its 
close relationship with charismatic leadership and inspiring motivation dimensions is 
a subject that should be tested in future studies. Also, the management by exception 
dimension had high correlations with the laissez-faire leadership dimension. Therefore, 
combining these two dimensions in subsequent studies should be considered. 
Effective leadership in a professional group such as academics in which science is 
created and spread is critical in efficient use of country resources and the country’s 
development. Therefore, research findings of the universities’ managers in Turkey 
illustrate the impact on the leadership style is considered to be important in terms 
of leadership outcomes. Determining what kind of leadership behaviors present in 
university/department administrators effectively increases the effort of academicians, 
increases their perceptions about effective management, and will act as a guide for 
managers in their activities. 

6. Limitations And Directions For Future Research

The study has some limitations. First, the data of the research was obtained cross-
sectionally and by the convenience sampling method. Therefore, the results cannot 
be generalized to all academicians. Spatial studies can be conducted, and the periodic 
effect of perceptions regarding leadership types and leadership outcomes can 
be determined in future studies. The data of the research was collected only from 
academicians who did not have administrative duties. In subsequent studies, data can 
be collected from the managers of academicians by doing mixed work. In addition, as 
a suggestion for future studies, environmental factors should also be considered when 
measuring employees’ opinions with their leaders. Regarding the full-range theory, 
comparative studies on different cultural samples can be conducted. In this context, 
organizational environmental conditions, culture, and personality traits can also be 
factored in a while studying this theory.

7. Conclusion

The effect of leadership types on leadership outcomes in terms of academicians was 
investigated in this study. The results of which were determined that a significant 
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and positive effect was seen of all sub-dimensions of both transformational and 
transactional leadership outcomes. It was also determined that laissez-faire leadership 
had a significant and negative impact on leadership effectiveness. 

The autonomous structure of the academic profession is considered to have 
an impact on the results. It has been determined that transformational leadership 
features such as achieving the goals of the university/department, creating the 
vision of the manager, supporting them, and increasing their motivation have 
a positive effect on leadership outcomes. However, the positive impact of 
transactional leadership features, such as rewarding academicians when they 
reach the expected goals, intervening when the problem arises, or the executive’s 
engagement when it is difficult for subordinates to determine the problem, has 
been selected on different leadership outcomes. The laissez-faire management 
features, such as avoiding making decisions and inaccessibility, negatively affect 
leadership effectiveness.

Conclusively, any leader who wants academicians to make more effort should 
display charismatic leadership, inspiring motivation, and contingent reward leadership 
styles. These leadership types can contribute to employees’ extra effort and, thus, to 
the effectiveness of the universities.
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1. Introduction

As today, the information age that we live in becomes an undeniable part of our lives, 
considering the significant transformations in ICT (information and communication 
technologies) that have caused paradigm changes in various areas and concepts, 
changes in our way of thinking.  In fact, it would be a shortfall to conclude that these 
paradigm shifts would occur only in certain areas. It can be said that, particularly 
in many fields such as production, logistics, and supply chain, these changes are 
experienced accordingly. Significant changes in customer demands intimidate 
some alterations in existing structures and eventually affect the inevitable changes 
in production techniques and supply chains. However, common ground can be seen 
behind these successive effects through ICT.

The size of the amount of data emerging in the aforementioned areas is increasing 
day by day. This quantitatively significant data only has a meaning if used in processes 
in a value-added manner. In this context, concepts such as big data, data analytics, 
machine learning (ML), and deep learning which are among the prominent concepts 
in the context of information and communication technologies, appear as noteworthy 
concepts both for academics and for the industry.

This chapter focuses on the use of the ML concept in the supply chain. In the first 
part, ML techniques are explained by defining the concept of ML. In the second part, 
ML is discussed within the scope of the supply chain, and the uses of ML in supply 
chain processes such as storage, routing, demand estimation, supplier evaluation, and 
risk analysis are mentioned. In the third part of the study, the risk-based supplier 
assessment problem of a company operating in the automotive industry is considered 
as a case. Within the scope of the case, the risk-based assessment process of a company 
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that has long-term contracts with most of its suppliers was discussed by segmenting 
the suppliers with k-means clustering based on their evaluated risk levels.

2. Machine Learning Techniques

The term ML utilizes data analytics along with other concepts within the scope of the 
subject. Thus, data analytics could be seen as an umbrella metaphor that encompasses 
statistics, ML, simulation, and optimization-based modeling methods aiming to reveal 
meaningful structures from data (Brintrup et al.,2020).

The I 4.0 Dictionary defines ML as “a field in which machines can learn without 
defined programming.” The antecedents of ML reached out to artificial intelligence 
(AI) and evolved from pattern recognition and computational learning; ML investigates 
the structuring and analysis of relevant algorithms that have the capability to learn 
from data and thus make some predictions on data (AMRC I.40 Dictionary). As a 
sub-area of AI, ML tries to examine the learning process of computers from relevant 
data. As the learning processes will be discussed later, the main focus here, as Han et 
al. (2011) stated, is how ML recognizes some complex patterns and makes decisions 
according to the realized patterns captured from data. 

Based on the above definitions, it can be said that the main purpose of ML is to 
perform the necessary optimizations regarding a process by using certain patterns 
and historical data. ML uses certain methods while performing these operations. 
Regarding ML techniques, we come across many methods that have been examined 
in the literature. In this section, the techniques related to ML are explained. ML is 
generally examined under four basic classes. These are supervised, semi-supervised, 
unsupervised, reinforcement, and active learning structures.

Supervised learning: This learning type is supervised due to the labeled samples 
in the sample data set. In this learning method, the classification process is made from 
a data set that the results are known; thus, predictions can be made of a data set whose 
results are unknown (Aydın & Özkul, 2015).

Unsupervised learning: In this type of learning, as there is no labeling procedure, 
a clustering is made according to the data set, and then some classifications were made 
according to these clustering. Wenzel et al. (2019) stated that such learning resembles 
“learning without a teacher” because the target values are determined initially as pre-
labeled.

Semi-supervised learning: It is an ML technique that involves the use of labeled 
and unlabeled sample data sets in the process of creating a model. Kızılkaya & Oğuzlar 
(2018) highlighted that the use of semi-supervised structure is the ideal learning in 
some cases where both supervised and unsupervised learning is insufficient that semi-
supervised learning is a classification method for unlabeled data, mainly includes a 
small instance of labeled data.

Active Learning: The basis of this learning method proposes the user involvement 
in the labeling part, and through a user opinion, the quality of the model is expected 
to be optimized (Han et al.,2011).

Reinforcement learning: There is an iterative learning phase as the optimal 
solution is unknown initially of the learning phase. Hence, there is a reward and penalty 
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approach that reasonable approaches tend to get rewarded and inappropriate ones 
penalized for wrong steps (Wenzel et al.,2019). In Figure 1, the general classification 
of ML techniques is given. 

Figure 1: A Classification of ML Techniques

2.1 Supervised Machine Learning Techniques

As mentioned earlier, this learning technique supports future predictions with 
patterns it reveals from past data. These learning techniques include Logistic 
Regression, Random Forests, Neural Networks, Support Vector Machine, 
Linear Regression, Naive Bayesian Classification, Decision Trees, Nearest 
Neighborhood.

2.1.1.  Logistic Regression

Due to the high predictability rate and its simplicity, logistics regression used in many 
applications as predicting binary data; however, the method has some disadvantages 
in estimations if there were incomplete data in data set lacks of predicting incomplete 
data in data set and if there were complex nonlinear relationships between the variables 
(Abu-Nimeh et al.,2007). 
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2.1.2.  Random Forests

The random forests include many decision trees in order to apply classification and 
regression. Random trees are supposed to handle large databases and estimate the 
missing data (Abu-Nimeh et al.,2007). On the other way, the authors indicated that 
the main disadvantages of this technique are the lack of reproducibility of the forest 
randomly.

2.1.3.  Neural Networks

A neural network includes the set of connected units, and each connection with these 
units is associated with a weight that enables the learning process of networks and 
estimates the appropriate class labels (Han et al.,2011).

2.1.4.  Support Vector Machine

Support Vector Machine is a method used to solve the classification problem. It was 
originally designed to solve the two-category classification problem. However, today 
it has become suitable for application in regression problems and multi-category 
classification problems. Kaynar et al. (2017) stated that this approach is frequently 
used in determining the classes that can be separated linearly and is successfully 
used in the classification of nonlinear data by moving the input space that cannot be 
separated linearly through kernel functions.

2.1.5.  Linear Regression

The linear regression is an estimation algorithm that models the relation between 
response and explanatory variables linearly. It aims to relate between dependent and 
independent variables statistically (Öztanır, 2018).

2.1.6.  Naive Bayesian Classification

Naive Bayes is one of the simplest ML algorithms that are understandable and easily 
applicable for constraints created using Bayes’ theorem. With this method, it can be 
found that the target attribute of a sample belongs to the class value.

2.1.7.  Decision Trees

Decision trees are a collection of branches and nodes, meaning that branches indicate 
the test outcome and nodes indicate the tests related to an attribute (Han et al.,2011). 
The instances in the decision tree are supposed to be features that should be categorized, 
and branches indicate values the related node can assume (Kotsiantis et al.,2006).

2.1.8.  Nearest Neighborhood 

Considered as a lazy learning algorithm (Mitchell,1997), “laziness” indicates the 
computation time of the training process is less than the algorithms such as decision 
trees and Bayes nets but takes more time in the classification process. (Kotsiantis et 
al.,2007). This method classifies the data according to the closest data point(s) they 
get in the historical data set. An object is categorized by a majority of its neighbors’ 
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votes; the object is assigned to the class most common among k closest neighbors, 
usually equal to a small positive integer (Coomans & Massart, 1982).

2.2. Unsupervised Machine Learning Techniques

In this learning technique, there are data that are unlabeled, and without the 
intervention of any knowledge of the user, the aim is to cluster the related data. The 
main techniques listed here are hierarchical learning, data clustering, latent variable 
models, dimensionality reduction, and outlier detection (Usama et al.,2019).

2.2.1.  Hierarchical Learning

This technique tries to learn complex and simple characteristics from a hierarchical 
series of linear and non-linear activations. Furthermore, the main features of the 
models can be expected to informative, discriminative, and independent. The 
technique allows learning from features with the relevant data while transforming the 
initial data into quantitative data. Hierarchical learning includes deep learning and 
artificial neural networks.

2.2.2.  Data Clustering

This unsupervised learning model aims to provide clusters from a data collection 
and indicates a similar cluster, which means items with similar features are in a 
cluster (Grira et al.,2004). Data clustering includes hierarchical clustering, Bayesian 
clustering, partitional clustering. k-means clustering has been explained in detail due 
to it is the applied method in this chapter.

2.2.2.1. k-means Clustering

This clustering algorithm randomly creates k cluster in the initial phase of clustering. 
k-means clustering tries to spread m observations into n clusters that the observations 
then assigned to the nearest cluster (Usama et al.,2019). Han et al. (2011) highlighted 
the steps of k-means as follows:

(1) choose k objects randomly from the dataset and use them as the initial cluster 
centers: 

(2) repeat
(3) (re)assign each object to the cluster to which the object is closest in-distance 

by using the objects’ mean value in the cluster;
(4) recalculate the mean value of objects for each cluster after new assignment 

and update the mean of the clusters;
(5) until no change;
By using Euclidian distance, clusters with similar features get new objects, and 

after the assignment process, the clusters’ center is calculated again. Until all objects 
assigned to the nearest neighbor clusters, the process continues. 

2.2.3.  Latent Variable Models

This statistical model allows the user to find the relationship between defined and 
hidden variables. There are various latent variable models; the main ones are the 
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hidden Markov model, mixture distribution, blind signal separation, non-negative 
matrix factorization, factor analysis, and Bayesian networks. (Usama et al.,2019).

2.2.4.  Dimensionality Reduction

This technique’s main aim is to create a new and lower dimensionality space and try to 
find clusters in these new dimension spaces. The dimensionality reduction technique 
is a data reduction method that tries to structure a smaller dimension from a high 
dimension and find relevant clusters and combine various dimensions from the initial 
data by satisfying the minimum loss of content (Han et al.,2011).  

2.2.5.  Outlier Detection

Also synonymously called anomaly detection, this approach aims to find data that 
do not behave normally or expectedly and called anomalies or outliers and used in 
various industries such as health care, public administration, damage detection in 
production, image processing, etc.  (Han et al.,2011).  The nearest neighbor and the 
cluster-based models are the preferred techniques for this approach.

3.  Applications of Machine Learning in Supply Chain 
Management

The use of big data emerging within the scope of business processes in a meaningful 
and value-added way for businesses attracts attention both in academic literature 
and professional terms, especially with the concepts of MI and AI. The use of these 
concepts in production systems and supply chain processes has created opportunities 
that can provide a competitive advantage, especially for businesses. In this context, 
increasing the accuracy of demand forecasts and responding flexibly to customers 
and stakeholders in the chain creates a great advantage for businesses. It has been 
observed that ML techniques are applied not only to demand structures but also to 
routing, stock, supply chain risk reduction, and supplier evaluation. In this section, the 
uses of ML techniques in supply chain processes are emphasized.

3.1 Demand Forecasting

Demand forecasting in supply chain management is of course a critical function 
for the whole chain. Relating with ML techniques, Carbonneau et al. (2008) tried 
to compare ML techniques such as neural networks, recurrent neural networks, and 
SVM to estimate the demand using a simulated data set and an actual data set of 
the foundry industry in Canada. The authors investigated that NN and SVM are 
better at performance, but the regression model is better in estimation accuracy. Lee 
et al. (2011) analyzed the combination of ML techniques with RFID technology. 
The authors used the data collected from RFID, customer information systems, and 
the supplier enterprise system and used techniques for classification and ANN to 
recognize demand patterns. They detected and categorized the patterns throughout the 
supply chain and developed a replenishment strategy based on the categories of these 
patterns. Guanghui (2012) compares support vector regression (SVR), a variation of 
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SVM and Radial Basis Function NN, to forecast demand in the supply chain. The 
author concluded that SVR is more effective than the other forecasting method in the 
supply chain. Efendigil & Önüt (2012) recommended a methodology that utilizes both 
ANN and adaptive network-based fuzzy inference systems (ANFIS) to in a fluctuated 
demand lead time information. Sarhani & El Afia (2014) also used SVR to forecast 
demand in the supply chain. The authors compared the SVR technique with a hybrid of 
particle swarm optimization (PSO) and genetic algorithm (GA), and results indicated 
that SVR-PSO is more accurate than the SVR-GA. Kochak & Sharma (2015) used NN 
to observe the performance of demand forecast in the supply chain and highlighted 
that the smaller the forecast period, the better estimation accuracy is served. Wenzel 
et al. (2019) introduced a case-related forecasting demand in the drug industry, and 
by using ML algorithms, the drug company was able to plan their weekly demand on 
SKU level with improved delivery reliability and product availability. Abolghasemi 
et al. (2020) used statistical models such as ARIMA, ARIMAX, ETS, ETSX, etc., and 
common ML algorithms such as ANN and SVR. The authors compared the models in 
terms of how they are able to forecast demand in a volatile environment.

3.2 Transportation, Routing and Distribution

This specific process of the supply chain has interdependency with both planning 
and production activities of organizations. Ćirović et al. (2014) presented a routing 
model which used an adaptive neural network trained by simulated annealing in the 
context of green logistics purposes. Bhattacharya et al. (2014) analyzed an intermodal 
traffic forecasting model by using SVM while utilizing mixed integer programming to 
optimize the intermodal network schedule. Mokhtarinejad et al. (2015) introduced a 
novel ML-based heuristic method that uses a bi-clustering method for grouping cross-
docking centers of customers, manufacturers, and locations.  Becker et al. (2016) 
proposed a neural network model to deal with the routing process of a Hamburg car 
terminal. Furthermore, the study compares the proposed model with five heuristics 
from literature, and according to the results, the proposed NN model outperforms the 
existing ones. Makkar et al. (2019) introduced a case including different manufacturing 
facilities and distribution centers of a global company that uses ML models to enable 
the best routing alternatives to optimize their supply chain processes. Delarue et al. 
(2020) proposed a novel reinforcement learning method for a capacitated vehicle 
routing problem, as well as Bai et al. (2021) stated some observations for ML methods 
used in vehicle routing problem and underlined that ML methods are useful for 
developing VRP modeling and enhancing its’ optimization performance.

3.3. Inventory, Storage and Warehousing 

Giannoccaro & Pontrandolfo (2002) used reinforcement learning to find an optimal 
inventory policy under an average reward criterion. Kourounioti et al. (2016) studied 
the containers’ dwell time in terms of the storage process, and they used aggregate 
data to apply the ANN method to determine the dwell time determinants. De Santis et 
al. (2017) studied the material backorder problem in inventory using ML classifiers 
and order to propose a forecast model for the imbalanced class problem. Inprasit & 



146  BUSINESS STUDIES AND NEW APPROACHES

Tanachutiwat (2018) underlined that reorder point calculation is time-consuming 
for all products; thus, they used an ANN to find the optimal reordering points for 
products. Priore et al. (2019) tried to introduce an ML algorithm to understand 
complex scenarios and manage the information flow. The authors used a decision tree 
to determine the optimal replenishment process.

3.4. Supply Chain Risks, Resilience and Sustainability

Supply chain risk management defined as SCRM “encompassing the collaborative and 
coordinated efforts of all parties involved in a supply chain to identify, assess, mitigate 
and monitor risks to reduce vulnerability and increase robustness and resilience of 
the supply chain, ensuring profitability and continuity” (Baryannis et al.,2018). This 
definition recalls that all kinds of efforts were needed to minimize the whole chain 
risks through parties. It is critical to anticipate the risks that may arise in the supply 
chain and take actions accordingly so that the supply chains and the supply process 
are not interrupted. In this direction, studies on supply chain risks, including risk-
based supplier assessment, have attracted great attention in the literature, especially 
in recent years (Baryannis et al.,2019a). In this context, AI and ML models try to 
analyze the processes and thus minimize risks. Samizadeh & Vatankhah (2015) 
studied supplier risk identification and evaluation problem with a case study. They 
applied an integrated approach of the Delphi method and Bayesian networks. Er Kara 
& Oktay Fırat (2018) discussed the supplier evaluation and selection process with a 
risk-based approach. They assessed the risk levels of the suppliers and performed a 
cluster analysis by applying the k-means algorithm based on the suppliers’ risk scores. 
Baryannis et al. (2019b) introduced a framework that predicts risk while using ML, 
such as decision trees, and concluded that ML models could be used in predicting 
supply chain risks. Hosseini & Ivanov (2020) researched machine-taught bayesian 
networks and their application in supply chain risks and resilience. Sharma et al. 
(2020) introduced a literature review to determine the ML applications in agricultural 
supply chains with regard to sustainability. Hence, the study used many ML methods 
such as ANN, decision tree, SVM, etc., as discussed before.

3.5 Supplier Evaluation and Selection

The supplier evaluation and selection process should be considered cautiously in 
terms of various reasons. One of the reasons is that it actually affects the relationship 
of partners both in short and long-term supply characteristics. In this context, 
selecting the appropriate supplier and evaluating them provides a resilient chain. Guo 
et al. (2009) used SVM and decision tree models to determine the supplier selection 
process. Chen & Lin (2010) introduced an SVM model to predict material suppliers 
for the construction industry. Kuo et al. (2010) proposed an intelligent model by using 
particle swarm optimization-based fuzzy neural network for selecting suppliers by 
considering both quantitative and qualitative data. Omurca (2013) applied a fuzzy 
c- means technique to determine the suppliers and indicated that the applied method 
selects the best supplier while clustering all the vendors. Keskin (2015) handled the 
supplier evaluation problem with a hybrid approach of decision making and ML. The 
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author firstly evaluated the suppliers under multi-criteria, then classified them into 
three groups by applying fuzzy c-means clustering based on these evaluation scores. 
Fallahpour et al. (2017) underlined the importance of AI approaches to evaluate 
suppliers’ performance compared to conventional ones and compared their gene 
expression model with four intelligent methods such as multi-layer perceptron neural 
network, radial basis function neural network, ANFIS, and SVM. Bai et al. (2017) 
evaluated and segmented suppliers considering environmental factors by utilizing 
fuzzy c-means clustering. Hong et al. (2018) handled the key supplier selection 
process with Random Forests by using electronic invoice data. Cavalcante et al. 
(2019), utilized a combination of ML techniques to improve the delivery reliability. 
Cheng et al. (2020) proposed a supplier evaluation model based on SVR.

4. Risk-Based Supplier Segmentation Approach 

This chapter proposes a two-stage approach for the risk-based supplier segmentation 
problem. In the first stage, weights of the supplier risk evaluation criteria are 

Figure 2:  Categories and Criteria Considered in the Risk-Based Supplier 
Evaluation
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determined by applying Analytical Hierarchy Process (AHP). AHP, introduced by 
Saaty (1980), is one of the most well-known and preferred methods for a great number 
of multi-criteria decision-making problems, including supplier evaluation problems. 
The steps of AHP to determine the criteria weights include structuring the problem 
hierarchically, creating the pairwise comparison matrix of criteria, normalizing 
the matrix, finding the criteria weights, and checking the pairwise comparisons’ 
consistency (Görener, 2012; Ahmadi et al.,2017). In the pairwise comparison of the 
criteria, Saaty (1994) ‘s 1-9 scale has been used. Following the determination of the 
criteria weights, the scores of the suppliers are identified under each criterion. For 
four evaluation criteria, supplier scores are directly retrieved from the company’s ERP 
system.  For the remaining criteria, individual evaluations of the experts in the firm’s 
decision-making group are aggregated. At the end of the first stage, weighted criteria 
scores are obtained for all suppliers. In the second stage, suppliers are segmented on 
a risk-based basis by using this weighted dataset. In this stage, k-means clustering, 
one of the most widely applied clustering algorithms, is applied. Cluster analysis, one 
of the unsupervised ML methods, is basically based on grouping data according to 
their similarities based on various measures (Amruthnath & Gupta, 2018). k-means 
clustering is an algorithm in which objects are assigned to clusters that will minimize 
the distance between them and cluster centers, and the process works iteratively until 
the criteria function is converged (Zhang et al.,2006, Erisoglu et al.,2011).

4.1 Problem Definition 

In this chapter, the risk-based supplier segmentation problem has been addressed with 
a real-life problem of a large-sized company operating in the automotive industry. 
The company has long-term agreements with most of its suppliers, and transactions 
are executed based on these agreements. Several meetings have been held with the 
company’s supply chain team to determine the key suppliers to be evaluated and 
segmented. The interviewed supply chain team members are a supplier quality 
assurance expert, a purchasing specialist, a supply chain analyst, and a supplier 
development engineer. These members are mentioned as the decision-making group 
in the rest of the paper. This decision-making group has selected 150 suppliers as key 
suppliers considering the supplied parts’ criticality and volume.

The company does business with all these key suppliers based on agreements of 
at least three years. The agreements specify which parts will be purchased from which 
suppliers, at what price, with which payment methods, and at which rate.

Prior studies addressing supplier evaluation using multi-criteria have been 
reviewed. In these studies, cost (Alikhani et al.,2019; Haghighi et al.,2014; Suraraksa 
& Shin, 2019; Wang et al.,2017), delivery (Alikhani et al.,2019; Haghighi et al.,2014; 
Paul, 2015; Suraraksa & Shin, 2019; Wang et al.,2017), quality (Alikhani et al.,2019; 
Er Kara & Oktay Fırat, 2018; Haghighi et al.,2014; Paul, 2015; Suraraksa & Shin, 
2019; Wang et al.,2017), financial stability (Er Kara & Oktay Fırat, 2018; Suraraksa 
& Shin, 2019), technological capability (Alikhani et al.,2019; Er Kara & Oktay Fırat, 
2018; Suraraksa & Shin, 2019), manufacturing capability (Suraraksa & Shin, 2019; 
Er Kara & Oktay Fırat, 2018) and sustainability (Paul, 2015; Suraraksa & Shin, 2019; 
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Wang et al.,2017) criteria are among the most frequently used criteria. In the meeting 
with the decision-making group, the most frequently used criteria in the literature 
have been discussed, and the final risk-based supplier evaluation criteria have been 
determined by considering many factors such as the industry characteristics, risk 
priorities, and strategy of the company. 

The final risk-based supplier evaluation criteria list includes ten criteria under 
four categories: quality, delivery, process management, and relationship management. 
The categories and criteria are presented in Figure 2.
The explanations of the considered criteria are as follows:

•  Defect rate (RC1): Defect rate, which refers to the final products’ percen-
tage that does not meet quality specifications per units supplied (de Freitas 
et al.,2017), is one of the most used criteria in quality risk focused supplier 
assessments. The company updates its suppliers’ defect rates every month 
and evaluates them based on the average defect rate over the last six months.

•  Quality system maturity level (RC2): As the literature implies that, sup-
pliers with mature quality management systems lead to improve whole sup-
ply chain performance (Terziovski & Hermel, 2011; Dellana & Kros, 2014). 
The company’s decision-making group evaluates the suppliers’ quality sys-
tem maturity by considering various factors such as commitment to quality 
standards, problem-solving approaches, the inspection process, and lessons 
learned levels. 

•  On-time delivery rate (RC3): On-time delivery rate is an important indica-
tor reflecting a supplier’s risk level of delivery. This rate expresses the ratio 
of the completed deliveries on time to the total number of deliveries (Hall & 
Saygin, 2012). The company calculates its suppliers’ on-time delivery rate 
each month and uses the last six months’ averages in evaluation. 

•  Overdue-related rate (RC4): The company also evaluates a rate on overdue 
to assess its suppliers’ delivery risk level. This rate expresses the ratio of the 
current overdue amount in monetary value to the total sales of the previous 
year in monetary value.

•  Financial Stability (RC5): Financial stability is one of the most considered 
supplier evaluation criteria in the literature (Er Kara & Oktay Fırat, 2018; 
Suraraksa & Shin, 2019). The company’s decision-making group evaluates 
its suppliers’ financial stability based on long and short-term financial ratios.  

•  Business Continuity (RC6): Business continuity management is a frame-
work to enhance companies’ resilience against disruption risks (Torabi et 
al.,2016). The company’s decision-making group evaluates its suppliers’ ca-
pability to overcome any possible disruptions with this criterion by evaluat-
ing their business continuity plans and disruption risks.

•  Technological capability (RC7): The technological capability of a supplier 
indicates the ability of new technology and technical resource adoption to 
support research and development processes (Taherdoost & Brard, 2019). 
The company’s decision-making group evaluates its supplier technological 
capability by considering their awareness and openness to technological 
changes besides acquiring new technologies.
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•  Manufacturing capability (RC8): The manufacturing capability of a sup-
plier indicates its process abilities and operational outcomes (Chavez et 
al.,2017).  The company’s decision-making group evaluates its suppliers’ 
manufacturing capabilities by focusing on their flexibility, inspection and 
measurement ability, and cost performance.

•  After-Sale Support (RC9): The after-sale support of a supplier indicates 
its performance level in all services after sale, including warranty policy 
(Er Kara & Oktay Fırat, 2018). The decision-maker group of the company 
focuses on the suppliers’ technical support performance and availability of 
historical mold and quality records regarding the past products and models 
in evaluating their after-sale support assessment. 

•  Assessments of supply chain specialists (RC10): The company’s supply 
chain experts evaluate the suppliers they are assigned to on a quarterly basis. 
In their evaluations, they consider non-quantifiable criteria such as ease of 
doing business, adaptability to change, along measurable performance crite-
ria. This criterion score for each supplier is calculated in the company’s ERP 
system by averaging the evaluating experts’ scores.

For defect rate, on-time delivery rate, overdue-related rate, and assessments of 
supply chain specialists criteria, ERP system-based scores have been used. For the 
remaining six criteria, the decision-making group has evaluated the suppliers.

4.2 Application

Specialists in the company’s decision-making group individually have created 
pairwise comparison matrices for criteria. In Table 1, the decision-maker 1 (DM1)’s 
matrix is presented.

Table 1: Pairwise Comparison Matrix of DM1 for the Criteria

Criteria RC1 RC2 RC3 RC4 RC5 RC6 RC7 RC8 RC9 RC10

RC1 1 1 3 5 5 3 3 3 5 3

RC2 1 1 3 5 5 3 5 3 5 5

RC3 0.333 0.333 1 3 3 1 1 1 3 3

RC4 0.200 0.200 0.333 1 1 0.333 1 0.333 1 1

RC5 0.200 0.200 0.333 1 1 0.333 1 0.333 1 1

RC6 0.333 0.333 1 3 3 1 3 1 3 1

RC7 0.333 0.200 1 1 1 0.333 1 1 1 1

RC8 0.333 0.333 1 3 3 1 1 1 1 1

RC9 0.200 0.200 0.333 1 1 0.333 1 1 1 1

RC10 0.333 0.200 0.333 1 1 1 1 1 1 1
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The pairwise criteria comparisons of the decision-makers have been aggregated 
with the geometric mean, which is one of the frequently preferred aggregation 
methods in the literature (Aull-Hyde et al.,2006). The resulted aggregated matrix is 
given in Table 2.

Table 2: Aggregated Pairwise Comparison Matrix

Criteria RC1 RC2 RC3 RC4 RC5 RC6 RC7 RC8 RC9 RC10

RC1 1 1 0.508 0.760 2.590 1.316 3.000 1.732 1.968 2.280

RC2 1 1 0.589 0.880 2.236 1.316 2.943 1.732 1.968 2.236

RC3 1.968 1.699 1 1.732 4.213 2.590 2.943 2.817 3.708 3.000

RC4 1.316 1.136 0.577 1 2.817 1.495 2.590 1.627 2.141 2.280

RC5 0.386 0.447 0.237 0.355 1 0.439 1.316 0.577 0.760 1.316

RC6 0.760 0.760 0.386 0.669 2.280 1 3.000 1.316 1.732 1.732

RC7 0.333 0.340 0.340 0.386 0.760 0.333 1 0.760 0.760 0.760

RC8 0.577 0.577 0.355 0.615 1.732 0.760 1.316 1 1 0.760

RC9 0.508 0.508 0.270 0.467 1.316 0.577 1.316 1 1 0.577

RC10 0.439 0.447 0.333 0.439 0.760 0.577 1.316 1.316 1.732 1

The weights of the criteria are obtained by applying the steps of AHP, and given 
in Table 3. 

Table 3: Weights of the Criteria

Criteria Weight
RC1 0.125
RC2 0.126
RC3 0.212
RC4 0.136
RC5 0.053
RC6 0.103
RC7 0.048
RC8 0.071
RC9 0.060
RC10 0.066

The consistency ratio (CR) of the criteria pairwise comparison matrix is found as 
0.010. Since this value is less than 0.10, the matrix is considered to have an acceptable 
consistency.
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In scoring the risk levels of the suppliers under the criteria, the 1-9 scale adapted 
by Er Kara & Oktay Fırat (2018) from Saaty (2008) has been used. On this scale, 1 
indicates “extremely low-risk level” and 9 indicates “extremely high-risk level”.

For four criteria, supplier scores have been directly retrieved from the company’s 
ERP system. For the remaining ones, specialists have evaluated the suppliers 
individually, and these individual evaluations have been aggregated again by applying 
the geometric mean. These aggregated scores and the scores that have been retrieved 
from the company’s ERP system have been combined and weighted by the criteria 
weights. In the clustering stage, these weighted supplier scores have been used as the 
dataset. Table 4. presents the weighted scores for the suppliers S1-S10 and S141-S150.

Table 4: Weighted Scores for the Suppliers S1-S10 and S141-S150

Suppliers RC1 RC2 RC3 RC4 RC5 RC6 RC7 RC8 RC9 RC10
S1 0.500 0.212 1.062 0.409 0.098 0.211 0.105 0.178 0.112 0.264

S2 0.250 0.150 1.062 0.136 0.112 0.286 0.179 0.178 0.133 0.132

S3 0.375 0.197 1.487 0.682 0.075 0.135 0.112 0.212 0.220 0.330

S4 0.750 0.260 1.062 0.136 0.092 0.286 0.105 0.173 0.185 0.264

S5 0.375 0.212 1.487 0.682 0.083 0.240 0.095 0.234 0.185 0.330

S6 0.125 0.166 0.425 0.136 0.098 0.202 0.133 0.173 0.137 0.198

S7 0.375 0.166 1.487 1.228 0.083 0.183 0.112 0.111 0.127 0.198

S8 0.125 0.178 1.699 0.136 0.083 0.325 0.105 0.178 0.112 0.330

S9 0.750 0.188 1.062 1.228 0.089 0.227 0.095 0.178 0.194 0.264

S10 0.375 0.166 0.637 0.136 0.089 0.211 0.089 0.234 0.199 0.198

S141 0.125 0.166 1.487 0.409 0.098 0.234 0.175 0.206 0.133 0.264

S142 0.500 0.248 1.487 0.682 0.083 0.227 0.120 0.132 0.167 0.198

S143 0.875 0.224 0.637 0.136 0.104 0.240 0.133 0.166 0.170 0.198

S144 0.125 0.166 0.637 0.136 0.063 0.178 0.089 0.259 0.233 0.132

S145 0.875 0.224 0.637 0.682 0.083 0.227 0.089 0.192 0.175 0.198

S146 0.875 0.197 1.062 0.682 0.112 0.227 0.175 0.206 0.194 0.330

S147 0.875 0.150 1.062 0.409 0.075 0.286 0.123 0.279 0.158 0.198

S148 0.750 0.235 1.062 0.682 0.083 0.173 0.089 0.212 0.185 0.198

S149 0.250 0.224 0.850 1.228 0.106 0.286 0.117 0.192 0.120 0.330

S150 0.250 0.178 1.062 0.409 0.098 0.244 0.158 0.206 0.188 0.198

In the clustering stage, the variables in the dataset have been normalized by 
converting them to z-scores for analysis. Pearson’s correlation analysis has been 
conducted to analyze the interrelationship between criteria and to decide whether the 
criteria could be reduced to a smaller number of factors. The results given in Table 
5 show that the risk criteria are not statistically significantly highly correlated. In 
fact, many of the criteria are not correlated. The highest correlation is between the 
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RC5 (financial stability) and RC6 (business continuity) criteria with a correlation 
coefficient of 0.605. For this reason, all criteria are included in the cluster analysis 
without dimension reduction.

Table 5: Correlation Matrix of the Criteria

Criteria RC1 RC2 RC3 RC4 RC5 RC6 RC7 RC8 RC9 RC10

RC1 1 0.251** -0.064 -0.072 -0.022 -0.075 0.023 0.056 0.089 0.231**

RC2 0.251** 1 -0.052 0.034 -0.103 -0.174* -0.150 -0.127 0.034 0.286**

RC3 -0.064 -0.052 1 0.051 -0.042 0.032 -0.057 0.041 -0.022 0.260**

RC4 -0.072 0.034 0.051 1 -0.102 -0.047 -0.093 -0.107 0.087 0.340**

RC5 -0.022 -0.103 -0.042 -0.102 1 0.605** 0.508** 0.277** -0.131 -0.019

RC6 -0.075 -0.174* 0.032 -0.047 0.605** 1 0.371 0.306** -0.022 0.063

RC7 0.023 -0.150 -0.057 -0.093 0.508** 0.371** 1 0.254** -0.053 -0.010

RC8 0.056 -0.127 0.041 -0.107 0.277** 0.306** 0.254** 1 0.253** 0.050

RC9 0.089 0.034 -0.022 0.087 -0.131 -0.022 -0.053 0.253** 1 0.164*

RC10 0.231** 0.286** 0.260** 0.340** -0.019 0.063 -0.010 0.050 0.164* 1

** and * indicate significance at the 0.01 level and 0.05 level, respectively.

The clustering analysis has been performed in R by using factoextra, FunCluster, 
and NbClust libraries. The Elbow method has been applied to select the appropriate 
number of clusters. The Elbow method is based on the explained variance percentage 
as a percentage of the cluster numbers (Bholowalia & Kumar, 2014).  In this 
method, the total Within Sum of Squares (WSS) is recorded while the number of k 
is increased one by one and visually graphed. It determines the optimal number of 
clusters by comparing the reduction percentage in WSS between the cluster numbers 
(Gustriansyah et al.,2020).

For the problem addressed in this chapter, the optimal number of clusters plot 
obtained by applying the Elbow method is shown in Figure 3. The cluster size graphic 
plotted based on the Elbow method indicates an elbow at k=4 which means adding 
clusters beyond the fourth cluster has reduced WSS to a lesser extent. Therefore, k=4 
has been taken as the optimal number of clusters.

Figure 3: Cluster Size Plot by Elbow Method
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k-means clustering algorithm has been applied by using 4 as the number of clusters 
to segment the suppliers based on the considered risk-based criteria. The resulted 
clusters involve 37, 37, 44, and 32 suppliers, respectively. The clusters’ final centers 
are given in Table 6 and Figure 4.

Table 6: Final Centers of the Clusters

Cluster RC1 RC2 RC3 RC4 RC5 RC6 RC7 RC8 RC9 RC10

1 -0.168 0.249 0.278 0.862 0.362 0.491 0.147 0.360 0.580 0.929

2 0.882 0.095 -0.368 -0.741 0.581 0.521 0.639 0.450 0.073 -0.189

3 0.250 0.218 0.066 0.321 -1.032 -1.001 -0.697 -0.688 -0.116 -0.036

4 -1.169 -0.697 0.013 -0.581 0.328 0.206 0.050 0.009 -0.596 -0.806

Figure 4: Final Centers of the Clusters

The final clusters’ centers indicate that cluster 1 includes suppliers with risks 
above the average of the suppliers considered in all criteria except for criterion RC1. 
Cluster 2 covers suppliers with below-average risk for RC3, RC4, and RC10 criteria 
and suppliers with above-average risk in other criteria. Cluster 3 includes suppliers 
with below-average risk in six of the ten criteria (RC5-RC6-RC7-RC8-RC9-RC10) and 
those with higher-than-average risk in four (RC1-RC2-RC3-RC4). Cluster 4 involves 
suppliers with below-average risk for five criteria (RC1-RC2-RC4-RC9-RC10) and 
above-average risk for five criteria (RC3-RC5-RC6-RC7-RC8). However, the deviation 
from the mean risk is very low for those other than RC6 from these criteria.
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Table 7: Clusters’ Mean Risk Scores under the Risk Criteria

Criteria
Clusters
1 2 3 4

RC1: Defect rate 3.595 5.757 4.455 1.531
RC2: Quality system maturity level 1.73 1.692 1.722 1.495
RC3: On-time delivery rate 5.243 3.811 4.773 4.656
RC4: Overdue-related rate 7.324 2.73 5.773 3.188
RC5: Financial Stability 1.801 1.863 1.404 1.791
RC6: Business Continuity 2.528 2.542 1.825 2.394
RC7: Technological capability 2.813 3.12 2.286 2.752
RC8: Manufacturing capability 3.009 3.06 2.417 2.811
RC9: After-Sale Support 3.074 2.821 2.727 2.488
RC10: Assessments of supply chain specialists 5.189 3.838 4.023 3.094

Highest risk 
score

The second highest 
risk score 

The second lowest risk 
score

Lowest 

Risk 
score

Table 7 presents the mean scores of the clusters under each criterion. This table 
reveals that the risk scores of the suppliers under risk categories of quality system 
maturity level (RC2) and financial stability (RC5) are at a very low-risk level. The 
company does not need to focus on these risk categories in the short term.

Cluster 1 is the cluster that includes suppliers with either the highest risk or the 
second-highest risk at all risk categories except defect rate (RC1).  For the suppliers in 
cluster 1, the most prominent risk is the delivery risk. Especially, their mean overdue-
related risk (RC4) scores are between high and very high-risk levels.  Their risk scores 
on the assessments of supply chain specialists that include both relationship-oriented 
and quantitative performance indicators assessments are at a considerable level. The 
company needs to take action to minimize delivery risk both on overdue and on-time 
delivery rate and relationship-based risks of the suppliers in this cluster. It may be 
suggested that the firm examine the production site of the suppliers in this cluster with a 
team of experts, work closely with them to find and solve risks in high-risk categories, 
and organize pieces of training to improve relations and cooperation with them.

Cluster 2 has the highest average risk in all the criteria, where cluster 1 does not 
have the highest average risk. On the other hand, this cluster includes the suppliers 
with the best delivery performance. The most significant risk that the suppliers in this 
cluster have is defect rate risk. The company should work closely with the suppliers 
in this cluster regarding the defect rate.

Cluster 3 has the second-highest average risk in five risk categories. Overdue-
related rate (RC4), on-time delivery rate (RC3), defect rate (RC1) are the risk 
categories that the company should focus on for suppliers in this cluster.
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Cluster 4 is the cluster that includes suppliers with either the lowest or the second-
lowest risk level in all criteria. The criterion for which suppliers in this cluster are 
most risky is the on-time delivery criterion. It may be reasonable for the company to 
continue the periodic reviews with suppliers in this cluster. However, the firm should 
follow the on-time delivery rates of the suppliers in this cluster more closely.

5. Conclusion

Rapid developments in information technologies inevitably affect all businesses 
and supply chains and force them to transform. One of the fundamental parts of this 
transformation is the predictive analysis of the big data produced along supply chains 
to create value with advanced analytical techniques. ML methods are prevalent in the 
predictive analysis of big data, especially in recent years.

This chapter discusses ML applications in the supply chain and presents an ML 
application in a supply chain process. The purpose of this chapter is to reveal the 
current state of ML applications in supply chains, provide projections for future 
studies, and provide a successful application of an ML method on a real-life problem.

ML techniques are frequently applied in recent studies within the scope of the 
supply chain, and these studies have focused on supply chains’ fundamental processes 
such as demand forecasting, supplier evaluation and selection, supply chain risk 
management, transportation, routing, distribution, and inventory management. 
This chapter introduces an application of the k-means clustering algorithm as an 
ML technique to a risk-based supplier segmentation problem. The case company 
is a large-scale company operating in the automotive industry. The criteria used in 
risk-based assessment have been determined based on the literature reviews and 
opinions of the company’s supply chain team. The company’s key suppliers have 
been separated into segments based on the considered ten risk criteria under quality, 
delivery, process management, and relationship management dimensions using the 
risk-based supplier scores resulted from the decision-making group’s evaluation. As 
the result of the k-means clustering algorithm, suppliers have been segmented into 
four groups. This segmentation has made suppliers more manageable as it paves the 
way for developing segment-based strategies instead of developing specific strategies 
for individual suppliers. Also, it has revealed significant implications regarding which 
risk criteria the company should focus on for which segment and which actions the 
company should take to maintain its target performance.

The successful performance of ML techniques and the growing need for predictive 
analysis provides strong projections that future studies in supply chain management 
will increasingly utilize ML techniques.
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1. Introduction

Financial Reporting Standard for Large and Medium-sized Entities (FRS for 
LMEs), with the Communiqué on Financial Reporting Standard for Large and 
Medium-sized Entities, to provide fair and relevant information on individual and 
consolidated financial statements of entities that are subject to independent audit 
and do not apply Turkish Financial Reporting Standards. It was published in Official 
Gazette on 29 July 2017 and became effective (Communiqué on Financial Reporting 
Standard for large and medium-sized entities, No. 56). The FRS for LMEs to be 
applied in the preparation of separate and consolidated financial statements of entities 
that do not apply TFRSs in the context of Board Decision published in Official 
Gazette on 26.8.2014, No. 29100, are consistent with TAS/TFRS and can be used in 
simpler language. drafted. With a decision of the Public Oversight, Accounting and 
Auditing Standards Authority (KGK) in 2014, TAS/TFRS implementation was made 
mandatory only for public interest entities (PIE). It was specified that other entities 
can use TAS -TFRS if they wish to do so. In addition, the question of determining the 
extent of TAS implementation is left to Public Oversight Board.

Accounting and valuation of agricultural activities in our country are governed 
by the standards, FRS for LMEs Section 7 and TAS 41. In the 7th chapter of FRS 
for LMEs, agricultural activities and biological assets are defined and exemplified, 
and explanations are provided on valuation and accounting of agricultural products 
and biological assets, determination and measurement of fair value, and presentation 
of agricultural activities in financial statements. In our country, the accounting 
and reporting principles in agriculture were established by the Turkish Accounting 
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Standard (TAS 41) concerning agricultural activities, which was prepared on the 
basis of the Regulation on the Procedures and Principles Concerning the Activities 
of Turkish Accounting Standards Board, which entered into force with the Council of 
Ministers Decision dated 24.02.204 and numbered 2004/6924. In TAS 41, agricultural 
activities and biological assets are defined and exemplified, and explanations are 
provided on the valuation and accounting of agricultural activities, recognition of 
profits and losses, fair value measurement, and the scope and measurement of 
government support.

Compared to TAS/TFRS, FRS for LMEs have some similarities in accounting 
and valuation of agricultural activities, however, in the area of agricultural activities, 
FRS for LMEs are generally written in simpler language and contain simplified 
provisions. In this context, the objective of the study is to identify and evaluate the 
similarities and differences related to FRS for LMEs Section 7 and TAS 41 that 
should be applied by agricultural enterprises in accounting and valuation of agricultural 
activities. Table 1 below lists some studies in the literature regarding accounting for 
agricultural activities and their valuation through recording in relation to FRS for 
LMEs and TAS 41 and the results obtained from these studies.

The contributions to the literature with this study, which aims to examine the 
differences in accounting and measurement of agricultural activities in terms of FRS 
for LMEs  and TAS 41, are presented below.

•  Agricultural activities in our country were examined in terms of FRS for 
LMEs  and TAS 41.

•  The similarities and differences regarding the accounting and measurement 
of agricultural activities in terms of FRS for LMEs and TAS 41 have been 
discussed and these issues have been evaluated.

•  Some examples of accounting and measurement of agricultural activities in 
terms of FRS for LMEs  and TAS 41 are presented.

2.  Comparison of FRS FOR LMEs   and TAS 41 in Measurement 
and Accounting of Agricultural Activities

FRS for LMEs is in line with international accounting and financial reporting standards 
as well as EU regulations and sets the accounting principles for all accounting 
transactions that companies may encounter. The FRS for LMEs, which has written the 
accounting principles in a simpler and more understandable language, also enables the 
preparation of financial statements without the need for another set of standards and 
is important in this regard (Anteplı̇, 2018: 3989). Under this heading, differences in 
the scope of agricultural activities in terms of FRS for LMEs  and TAS 41, recording 
and valuation are presented.

2.1  Similarities and Differences Regarding the Scope of Agricultural 
Activities in Terms of FRS for LMEs and TAS 41

In the standard TAS 41 Agricultural Activities, which is to be applied by agricultural 
enterprises, explanations are provided on the definition and sample, valuation and 
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accounting of agricultural activities and biological assets, recognition of gains and 
losses, fair value measurement and government subsidies. FRS for LMEs  Section 
7 presents guidance on the identification and sampling of agricultural activities and 
biological assets, the measurement and recognition of agricultural products and 
biological assets, the identification and measurement of fair value, and the presentation 
of agricultural activities in the financial statements.

The FRS for LMEs  aims to present a standard that is accepted both internationally 
and in the independent auditing field. In this context, it is important to obtain financial 
reports according to International Financial Reporting Standards with FRS for LMEs 
and provide one of the most important conditions for independent audit (Öztürk, 2017: 
596). In the tables presented below, a comparison of the similarities and differences 
of section headings and scopes related to agricultural activities in FRS for LMEs  and 
TAS 41 is discussed.

Table 2:  Comparison of Section Headings Related to Agricultural Activities in 
FRS for LMEs and TAS 41

FRS for LMEs  Chapter 7 TAS 41

Definitions Purpose
Extent
Definitions
General Definitions

Measurement and Accounting of Biological 
Assets
  - Fair Value Method
  - Cost Method

Measurement and Recognition 
   - Gains and losses
   - Inability to measure fair value  
     reliably

Measurement and Accounting of Agricultural 
Products
   - Determination of Fair Value

Government incentives

Presentation Explanation
   - General
   - Additional disclosures about 
     biological assets where the fair value   
     cannot be determined reliably
   - Government incentives

Examination of Table 2 reveals that while fewer titles on agricultural activities are 
presented in FRS for LMEs , more titles on activities are presented in TAS 41. Similar 
descriptive statements are presented in the first part of both standards. In addition, 
descriptive terms such as biological assets, agricultural products, harvesting concept, 
biological transformation are presented in the definition part of both standards. 
While in the following part, the measurement and accounting of biological assets and 
agricultural products in FRS for LMEs   are explained separately and more clearly, 
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the accounting and measurement of agricultural products in TAS 41 is examined 
under a single heading. In addition, under the heading Valuation and Accounting of 
Biological Assets in the FRS for LMEs , the fair value method and the cost method 
are presented, while in TAS 41 only the fair value method is discussed. In the last 
part, while explanations on the presentation of agricultural products are presented 
in FRS for LMEs, additional explanations on biological assets and explanations on 
unconditional government incentives are included in TAS 41 in cases where the fair 
value of agricultural products cannot be reliably determined. The similarities and 
differences regarding the scope of agricultural activities in terms of FRS for LMEs  
and TAS 41 are presented in Table 3 below.

Table 3:  Similarities and Differences Regarding the Scope of Agricultural 
Activities in Terms of FRS for LMEs  and TAS 41

FRS for LMEs Chapter 7 TAS 41

This standard is based on the accounting 
and measurement of biological assets and 
agricultural products at harvest time of 
enterprises that are subject to independent 
audit and do not apply TAS and engage 
in agricultural activities (FRS for LMEs  
Paragraph 7.1.).

This standard, if related to agricultural 
activities, living assets other than carrier 
plants, agricultural products at harvest time 
and government providing conditions.
incentives (TAS 41 Paragraph 1).

“Living being is a living animal or plant” 
(FRS for LMEs  Paragraph 7.2.).

“Living being is a living animal or plant 
community” (TAS 41 Paragraph 5).

“Agricultural activity is the management of 
the biological transformation and harvesting 
of biological assets for the purpose of 
selling or converting them into agricultural 
products or additional biological assets 
(FRS for LMEs  Paragraph 7.2.).

“Agricultural activity is the conversion of 
biological assets subject to sale or recycling 
into agricultural products or other biological 
assets and the management of harvesting by an 
enterprise” (IAS 41 Paragraph 5).

“Agricultural product is the product 
harvested from the biological assets of 
the enterprise” (FRS for LMEs  Paragraph 
7.2.).

“Agricultural produce is the harvested product 
of the Entity’s biological assets” (IAS 41 
Paragraph 5).
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In FRS for LMEs, following examples 
are given regarding biological assets, 
agricultural products and post-harvest 
processed products (FRS for LMEs  
Paragraph 7.3.):

Biological 
Assets

Agricultural 
Products

Processed 
Products

Sheep Wool Wool yarn, 
carpet

Sawwood 
log

Log Log timber

Dairy ani-
mal

Milk Cheese

Cattle Carcass Sau-
sage

Bacon

Olive trees Picked ol-
ives

olive oil

In TAS 41, the following examples are given 
regarding biological assets, agricultural 
products and post-harvest processed products 
(TAS 41 Paragraph 4):

Biological 
Assets

Agricultural 
Products

P r o -
c e s s e d 
Products

Sheep Wool W o o l 
yarn, car-
pet

Cattle C a t t l e 
Slaughtered 
for food

Bacon

G r a p e 
Wines

p i c k e d 
Grapes

Wine

Palm trees Picked fruit Palm oil

Reference: (FRS for LMEs  ; PwC 2018; TAS 41).

When the similarities and differences of agricultural activities are examined in 
relation to the FRS for LMEs and TAS 41, presented in Table 3 above, it can be 
seen that the scope of agricultural activities generally has similar characteristics in 
relation to the standards. In addition, both the FRS for LMEs  and TAS 41 state that 
the accounting and valuation of biological assets and agricultural products at the time 
of harvest are based on the relevant standards. It is stated that the incentives are also 
measured under the relevant standard. In contrast, the FRS for LMEs does not explain 
whether government incentives can be measured under this standard.

Account headings for agricultural activities and biological assets reported in 
current assets and fixed assets in the TAS-TFRS draft chart of accounts are given 
below (Draft Chart of Accounts in Compliance with Financial Reporting Standards, 
2021).

Current Assets Fixed Assets
170 Field Crops 270 Field Crops
171 Horticulture 271 Trees
172 Cattle 272 Cattle
173 Ovines 273 Ovines
174 Poultry Animals 274 Poultry Animals
175 Fisheries and Other Asset 275 Fisheries and Other Asset
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176 Provisions for Impairment of 
Biological Assets (-)

276 Provisions for Impairment of 
Biological Assets (-)

179 Order Advances Given 277 Accumulated Depreciation (-)
- 278 Biological Asset Investments in 

Progress
279 Advances Given

2.2.  Similarities and Differences Regarding the Recording and 
Measurement of Agricultural Activities in Terms of FRS for LMEs 
and TAS 41

While the accounting and valuation of biological assets and agricultural products are 
presented separately and in more understandable language in the FRS for LMEs, the 
accounting and valuation of agricultural products is addressed under a single heading 
in TAS 41. In addition, the fair value method and the cost method are presented for 
the valuation of biological assets in the FRS for LMEs , while only the fair value 
method is discussed in TAS 41. Table 4 below presents in more detail similarities and 
differences in the accounting and valuation of agricultural activities in relation to the 
FRS for LMEs and TAS 41.

Table 4: Similarities and Differences in Accounting and Measurement of 
Agricultural Activities in Terms of FRS for LMEs and TAS 41

FRS for LMEs Chapter 7 TAS 41

Accounting for Biological Assets

The enterprise can account for biological 
assets and agricultural products that are 
under the control of the enterprise and are 
expected to provide economic benefits to 
the enterprise in the future, and whose cost 
or value can be measured reliably (FRS 
for LMEs Paragraph 7.10; 1.32; 1.33).

An entity can recognize a biological asset 
or agricultural product if it can control a 
biological asset or agricultural product as a 
result of past events, it is probable that future 
economic benefits from the asset will flow 
to the business, and the fair value or cost of 
the related asset or product can be measured 
reliably (TAS 10).

In addition, biological assets and agricultural 
products are handled separately, different 
from TFRS.

Fair Value Method of Biological Assets
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Fair Value = Market Price – Selling 
Costs

Selling Costs > Fair Value = Loss
Selling Costs < Fair Value = Profit 

Book Value > Fair Value = Loss
Book Value < Fair Value = Profit 

Fair Value = Market Price - Selling Costs

Selling Costs > Fair Value = Loss
Selling Costs < Fair Value = Profit 

Biological assets can preferably be 
measured using the fair value method 
or the cost method. It is also possible 
to select different measurement 
methods for different biological 
asset classes. However, if the fair 
value method has been applied in the 
measurement of a biological asset 
class, it is not possible to value the 
assets in the biological assets class 
with the cost method by making a 
change in the accounting policy in 
the following period (FRS for LMEs 
Paragraph 7.5.; 7.6).

Biological assets can be measured at their 
initial recognition and at the end of each 
reporting period, if their fair value can 
be measured reliably (TAS 41 Paragraph 
12).

In cases where the value of biological 
assets cannot be measured reliably, it is 
measured using the cost method (TAS 41 
30)
 

Measurement of Agricultural Products

Agricultural products are measured at 
their fair value less costs to sell at harvest 
time. Gains or losses that occur during the 
initial registration of agricultural products 
are reflected in the profit or loss. Post-
harvest measurement, accounting and 
derecognition of agricultural products and 
accounting for the product resulting from 
the processing of agricultural products 
after harvest are carried out in accordance 
with FRS for LMEs Inventories or in 
accordance with other relevant FRS 
for LMEs they fall under (FRS for 
LMEs Paragraph 7.1.). (FRS for LMEs 

Paragraph 7.11).

TAS 41 Agricultural Activities standard 
is not taken as a basis in the processing, 
measurement and accounting of agricultural 
products obtained from the biological assets 
of the enterprise after the harvest time. TAS 
2 Stocks or other appropriate Standards are 
applied in the post-harvest measurement and 
accounting of agricultural products (TAS 41 
Paragraph 3).

Agricultural products and biological assets 
are handled separately, different from TFRS.
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If the fair value method is preferred in 
the measurement of biological assets, 
biological assets are measured at the first 
recording and at the end of each reporting 
period at fair value less costs to sell (FRS 
for LMEs Paragraph 7.7).

Even if the fair value method is chosen in 
the measurement of biological assets, in 
case the fair value of the biological asset 
cannot be measured without undue cost 
or effort, this biological asset is measured 
with the cost method (FRS for LMEs 

Paragraph 7.8).

The fair value method in the measurement 
of biological assets, if the fair value of the 
asset can be determined reliably, the entity 
measures the asset at its fair value less costs 
to sell.

In accordance with TFRS 5 Non-current 
Assets Held for Sale and Discontinued 
Operations, if a biological asset that is a 
non-current asset meets the conditions to be 
classified as held for sale, it is assumed that 
fair value can be measured reliably (TAS 41 
Paragraph 30).

In TAS 41, measurement is not left to 
preference, but in exceptional cases, 
an alternative application is provided 
(Paragraph 30).

Cost Method in the Measurement of Biological Assets

If the cost method is used in the 
measurement of biological assets, 
biological assets are depreciated like 
“Tangible Fixed Assets” and are measured 
at the cost calculated by deducting 
depreciation and accumulated impairment 
losses (FRS for LMEs Paragraph 7.9).

In cases where the value of biological assets 
cannot be measured reliably, the cost method 
can be used.
is indicated. In such a case, biological assets 
are measured at cost less any accumulated 
depreciation and accumulated impairment 
provisions (TAS 41 Paragraph 30).

Determination of Fair Value
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In determining the fair value, if there 
is an active market for the biological 
asset or agricultural product, the price 
announced in this market is taken as the 
basis. Where there is access to different 
active markets, the price available in the 
market to which the entity plans to sell 
is taken into account (FRS for LMEs 

Paragraph 7.12).

In the determination of the fair value, in 
the absence of an active market for the 
biological asset or agricultural product, 
one or more of them can be used in 
the determination of the fair value if 
the information presented below can 
be obtained (FRS for LMEs Paragraph 
7.12):

-The market transaction price for the 
most recent date,
-The market price of similar assets, 
provided that adjustments are made 
for differences,
-Industry criteria.

It is assumed that the fair value of 
biological assets can be measured 
reliably. However, this assumption can 
be eliminated at initial recognition of 
biological assets only if there is no quoted 
market price and alternative measures 
of fair value are unreliable. In this case, 
the related biological asset is measured 
by deducting accumulated depreciation 
and accumulated impairment provisions 
related to the asset from its cost value 
(TAS 41 Paragraph 30).

If the fair value of biological assets can 
be measured reliably, the entity measures 
the asset at fair value less costs to sell 
(IAS 41, paragraph 30).

In accordance with TFRS 5 Non-current 
Assets Held for Sale and Discontinued 
Operations, if a biological asset that is a 
non-current asset meets the criteria to be 
classified as held for sale, it is assumed 
that its fair value can be measured 
reliably (TAS 41 Paragraph 30).

Explanations on the determination of fair 
value are also provided in TFRS 13 Fair 
Value Measurement standard (TFRS 13).

Government Incentives
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There is no provision in FRS for LMEs 

regarding unconditional government 
incentives for biological assets and 
agricultural activities.

Within the scope of unconditional 
government grants, incentives for biological 
assets measured at fair value less cost to sell 
are recognized in profit or loss only if they 
become receivables.

Government grants for biological assets 
measured at fair value less cost to sell, if given 
conditionally, are recognized in profit or loss 
only if the conditions for the government 
grant are met (TAS 41 Paragraphs 34-35).

Presentation of Living Assets
In the presentation of agricultural 
activities, biological assets are presented 
separately in the statement of financial 
position, under the “Living Assets” item 
under current and non-current assets.

Gains or losses that occur during the 
initial recognition of biological assets 
measured on the basis of the fair value 
method and changes in their fair values   
less costs to sell, are shown in the profit or 
loss statement as “Fair Value Differences 
in Agricultural Activities” separately in 
the account heading. (FRS for LMEs 
Paragraph 7.13; 7.14).

The need for a broader disclosure in the 
presentation of agricultural activities is set 
out in TFRS (IAS 41 Paragraphs 40-53).

Reference: (FRS for LMEs; PwC 2018; TAS 41).

Looking at Table 4, it can be seen that the accounting and valuation of agricultural 
activities in the FRS for LMEs and TAS 41 are generally similar. However, there 
are some differences between them. For example, biological assets and agricultural 
products are treated separately in TAS 41. In addition, the FRS for LMEs state that 
biological assets may preferably be measured using the fair value method or the cost 
method, and it is possible to choose different measurement methods for different 
biological asset classes. However, TAS 41 states that the fair value method is used 
to measure biological assets and that the asset can be measured by deducting the 
cost to sell from the fair value. However, TAS 41 does not leave the valuation to 
the option, but provides for alternative application in exceptional cases. In addition, 
when there is an active market for biological assets or agricultural products, the basis 
for determining fair value in FRS for LMEs is the price announced in that market. 
In the absence of an active market for a biological asset or agricultural product, the 
most recent market transaction price, the market price of similar assets, and sectoral 
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criteria determine fair value, provided adjustments are made for differences. In TAS 
41, it is considered that the fair value of biological assets with a quoted market price 
and a biological asset of a long-term nature can be measured reliably if they meet 
the criteria to be classified as held for sale in accordance with TFRS 5, Non-current 
Assets Held for Sale and Discontinued Operations. While there is no provision in 
FRS for LMEs regarding unconditional government incentives for biological assets 
and agricultural products, unconditional incentives for biological assets measured by 
deducting the cost to sell from their fair value in TAS 41 can only be granted if they 
become receivables and are conditionally given. recognized in profit or loss if the 
conditions for government incentives are met.

Below, Figure 1 presents a figure for the identification and measurement of 
biological assets and agricultural products within the scope of TAS 41.3

Figure 1:  Recognition and Measurement of Biological Assets and Agricultural 
Products within the Scope of TAS 41

Reference: (Marrufo Garcia ve Cano Morales, 2021: 70).

According to TAS 41, agricultural products and biological assets must be measured 
at fair value less costs to sell at the time of harvest. At that time, commission costs, 
transfer taxes and fees, and selling costs incurred on the organized exchange or market 
must be deducted to arrive at fair value. In addition, transportation costs and other 
costs incurred in moving agricultural produce and biological assets to market are not 
included in determining fair value.

3. Living Assets Reported By European Companies

Among the top 500 companies of the Financial Times that represent a large part of the 
European capital markets and the Gross Domestic Product (GDP) in Europe for 2019, 
12 companies reporting the highest biological asset value in their financial reports and 
the data on these companies are tabulated below.
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Table 5:  Data on Companies Reporting the Highest Biological Asset Value from 
European Firms

Company Country Sector Agricultural Assets
Thousand 
Euro

Percentage 
of Net 
Income

Accona Spain Renewable Energy 6.798 2,5
Assocıated Brıtısh 
Foods

U.K Production of Food 
İngredients 192.140 29,3

Chrıstıan Dıor France Luxury Fashion 2.354.833 119,9
Dıageo U.K. Beverage and Alcohol 40.991 1,7
Ds Smıth U.K. Packaging 7.799 2,7
Jeronımo Martıns Portugal Food Producer and 

Retailer 3.569 0,9

Kınnevık Sweden Digital Consumer 
Business 13.400 5,2

Lvmh Moet 
Hennessy

France Luxury Goods 2.419.833 54,4

Anadolu Efes Bıracıl Turkey Production of Beverages 1.683 1,1

Unılever U.K. Food and Beverages 33.456 0,7
Vallourec France Energy and Technology 143.321 15,8
Mondı U.K. Packaging and Paper 278.204 20,7
Smurfıt Kappa Ireland Packaging and Paper 114.117 21,4
Svenska Cellulosa Sweden Timber, Pulp and Paper 3.006.196 940,4
Pernod Rıcard France Alcoholic Beverages 122.444 11,9
Stora Enso Finland Pulp, Paper and Forest 

Products 334.690 21,5

Swedısh Match Sweden Tobacco and Other 
Products 130.961 4,2

Upm-Kymmene Finland Forestry and Paper 1.526.273 182,2
Xstrata Switzerland Mining 14.973 1,2

Reference:(Isidro, 2019: 177)

 On average in the European economy, biological assets represent about 5% of 
total net assets and about 77% of net profits of companies. For some firms, however, 
these figures may be much higher. Analyzing the data presented in Table 5, we find 
that the companies reporting the highest value of biological assets in 2019 are Svenska 
Cellulosa, Upm-Kymmene and Christian Dior. For these companies, biological assets 
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account for 940.4 percent of net income in Svenska Cellulosa, biological assets 
account for 182.2 percent of net income in Upm-Kymmene, and biological assets 
account for 119.9 percent of net income in Christian Dior.

4.  Examples of Accounting and Measurement of Agricultural 
Activities wıth respect to FRS for LMEs and TAS 41

4.2  Measurement and Accounting of Agricultural Activities According 
to FRS for LMEs

Below are examples of recording and measuring agricultural activities and biological 
assets according to FRS for LMEs.
Example 1. Engaged in agricultural business, Atlas Agriculture Incorporated 
Company On 12/10/2021, he bought 10 cows with a market value of 60.000 ₺ for 
milk production for a total payment of 68.000 ₺. To bring the animals to the plant, 
1.000 ₺ was paid for transportation costs and 1.500 ₺ was paid to the intermediary. 
In accordance with this information, the valuation and accounting procedure of the 
fair values of the purchased cattle are presented below (Value Added Tax-VAT is 
neglected in transactions).

Example 2. The table trout in the records of Atlas Trout Production Enterprise, which 
deals with trout production, with a price of 8.000 ₺ on 11/09/2021, has a value of 
10.000 ₺ in the active market, while the cost of delivery to the active market is 2,000 
₺ and the point of sale cost is determined to be 1.500 ₺. Given this information, the 
procedures for calculating and reporting the value of juvenile trout at the point of 
harvest are presented below.
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4.2.  Measurement and Accounting of Agricultural Activities According 
to TAS 41

Below are examples of recording and measuring agricultural activities and biological 
assets in accordance with TAS 41.
Example 3. Aydın Agriculture Incorporated Company, who is engaged in the 
agricultural sector, owns a plot of land of 10 decares and cultivates poppies. The 
acquisition value of the poppy grown on the land is 200.000 ₺, the accumulated 
depreciation value is 10.000 ₺ and the accumulated depreciation provision is ₺ 5.000. 
In the event that the fair value of poppies grown on the land cannot be measured 
reliably at the end of 2021, the value of poppies in the reporting basis is calculated as 
follows.

As stated in TAS 41 paragraph 30, biological assets are measured by deducting 
all accumulated depreciation and accumulated impairment provisions from their cost 
when fair value cannot be measured reliably. Accordingly, the reporting base value of 
the poppy is calculated as follows.
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Reporting Value of Poppy in 2021= Cost Value- Accumulated depreciation- 
Accumulated provisions for impairment

Reporting Value of Poppy in 2021= 200.000 – 10.000 –5.000=185.000 ₺.
Example 4. Aydın Farm Incorporated Company, who deals with animal husbandry. 
As a result of calving her cows on 06.10.2021, she received 2 male calves and 3 
female calves. The market value of the newborn calves was determined to be 5.000 
₺ and it was decided that the female calves would be added to the herd and the male 
calves would be fattened (Adapted from Başer, 2019: 43). In this case, the accounting 
entry to be made is presented below.

5. Conclusion

In the process of harmonization of accounting practices with international accounting 
practices in our country, in the process that started with Uniform Chart of accounts 
and MSUGT (application of general accounting system) and then continued with 
TAS /TFRS harmonization, it is important for large and medium enterprises in the 
field of accounting and reporting. The steps have gained a lot of momentum today 
with the FRS for SMEs, published by Publis Oversight Accounting and Auditing 
Standards Authority. The fact that large and medium enterprises, which are subject 
to independent audit and do not do financial reporting according to TAS / TFRS, 
do financial reporting according to FRS for LMEs, helps these enterprises to gain 
strength in competition with international enterprises, increase foreign capital inflows 
into the country, calculate trading profits correctly. enables international investors to 
obtain transparent and easy to understand information about enterprises. 

Compared to TAS, it is noteworthy that the FRS for LMEs is prepared with simpler, 
easy-to-understand language and contains simplified provisions. In this regard, it is 
obvious that it is a great relief in interpreting the FRS for LMEs and implementing the 
standards. The provisions in TAS 41 and FRS for LMEs Chapter 7 on the promotion, 
accounting and reporting of agricultural activities are generally consistent. In fact, 
both standards provide definitions related to agricultural activities, recordkeeping and 
reporting of agricultural activities, recording of agricultural products at the time of 
harvest, and explanations of biological assets, agricultural products, and processed 
products. In addition, while there are similarities in the presentation of agricultural 
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activities in the financial statements in TAS and FRS for LMEs Chapter 7, more 
detailed explanations are presented in FRS for LMEs Chapter 7. In addition, in TAS 
41 and FRS for LMEs Chapter 7, when measuring agricultural activities using the fair 
value method, the recognition of increases in the value of agricultural products in the 
account “643 Valuation Increases in Agricultural Activities” and decreases in value 
in the account “653 Valuation decreases in Agricultural Activities” are both similar 
to the standard.

In addition to these similarities between the recording and reporting of agricultural 
activities in TAS and FRS for LMEs, there are also some differences between them. 
One of these differences between TAS and FRS for LMEs regarding recording and 
reporting of agricultural activities is that in TAS 41 the valuation method is not left 
to the preference, while agricultural activities are valued using the fair value method, 
in FRS for LMEs the valuation method is left to the preference of the entity at 
the fair value of the agricultural activities. The valuation method or cost value is 
recommended. However, if there is an efficient market for determining fair value, 
the price announced in that market is used as the basis for determining fair value. In 
the absence of an efficient market, one or more of these is taken as the basis when 
information can be obtained to determine fair value. In TAS 41, agricultural activities 
are measured by deducting selling costs from fair value unless fair value cannot be 
measured reliably. However, the determination of fair value is also addressed in TFRS 
13. One of the differences between TAS and FRS for LMEs regarding the recognition 
and reporting of agricultural activities relates to government incentives. The provision 
regarding government incentives in TAS 41 states that TAS 20 is applied when a 
government incentive relates to a biological asset that is measured at cost. In addition, 
TAS 41 states that unconditional government grants related to biological assets 
measured at fair value less costs to sell can only be recognized in profit or loss when 
they become receivables. If the related government grants are conditional, the related 
incentive fee may be recognized in profit or loss when the conditions for government 
grants are met. However, there is no provision in Chapter 7 of FRS for LMEs relating 
to government incentives granted unconditionally for biological assets.
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1. Introduction

The companies that supply the financial and consultancy needs of organizations that 
need cash but have high development potential are called venture capital investment 
trusts. These collective investment institutions operating in line with their goals and 
targets should be examined within the scope of their activities and results.

The aim of this study was to analyze the efficiency of venture capital investment 
trusts traded on the Borsa İstanbul (BIST), to prepare data with negative values for 
the data envelopment analysis method and to determine the important considerations 
when analyzing the results of the decision-making units with negative data. 

Venture capital can be defined as the long-term investment made by those with 
surplus funds for the formation and operation of small and medium sized enterprises 
with high development potential (CMBT, 2019).

The capital market institutions that supply the financial and consultancy needs of 
organizations that need cash but have high development potential are called venture 
capital investment trusts. These collective investment institutions operating in line with 
their goals and targets should be examined within the scope of their activities and results.

This paper is organized in the following order: Section 2, explanatory information 
about venture capital investment trusts is given. In Section 3, studies in the literature 
on performance analysis of venture capital investment trusts are discussed and 
efficiency analysis of venture capital investment trusts traded on the BIST for the 
period 2014-2020 is performed. This section also includes suggestions on how to 
interpret the results of the analysis when there is negative data within the scope of the 
research. And the solution to problems in negative fractional numbers (ratios) is also 
proposed in Section 3. In the Section 4, a general evaluation of the analysis is made.

*Chapter  was created by expanding the paper presented by Asst. Prof. Dr. M. Esra Atukalp at 
the 11th International Statistics Congress and printed in abstracts book.
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2. Venture Capital Investment Trusts

Venture capital can be defined as the long-term investment made by those with surplus 
funds for the formation and operation of small and medium sized enterprises with 
high development potential (CMBT, 2019: 3).

Capital market institutions established to issue shares for operate a portfolio of 
venture capital investments, capital market instruments and other assets and rights 
are called venture capital investment trusts (VCITs). VCITs can participate in the 
management of venture companies in their portfolios and provide consultancy services 
to these companies (CPRVCIT, 2013).

Companies that VCITs invest in are enterprises1 established or to be established 
in Turkey that have development potential but resource needs, that aim to create / 
develop tools, equipment, materials, services or new products, methods, 
systems and production techniques with industrial or agricultural applications 
and commercial market potential, or able to achieve these objectives with the 
necessary management, technical or capital support.

Venture capital investment trusts that operate in Turkey: Egeli & Co Agriculture 
VCIT Inc. Co., Gözde VCIT Inc. Co., Hedef VCIT Inc. Co., Hub VCIT Inc. Co., İş 
VCIT Inc. Co., Kobi VCIT Inc. Co., Öncü VCIT Inc. Co., Rhea VCIT Inc. Co., SNK 
VCIT Inc. Co., Verusatürk VCIT Inc. Co. and Ziraat VCIT Inc. Co. (CMBT, 2021).

3. Efficiency Analysis of Venture Capital Investment Trusts

In this part of the study, research into the performance of the VCITs is examined and 
the efficiency of the VCITs traded on the BIST is analysed. Recommendations are also 
made for the analysis.

3.1 Literature Review

Data envelopment analysis (DEA) is a method for evaluate the relative efficiency of 
decision-making units (DMUs) (Banker et al., 1984). By now, DEA has been used in 
many studies for the evaluation of efficiency of DMUs use the same type of inputs and 
produce the same type of outputs. The assumption that all inputs and outputs are non-
negative for the DEA models, makes the need to handle negative data very attractive 
(Allahyar and Rostamy-Malkhalifeh, 2015: 78). For this requirement it have been 
contributed in DEA literature as explained in the next paragraphs. The DEA models 
were applicable only for positive inputs/outputs. 

There have been many studies exploring this issue, and various approaches have 
been proposed (Emrouznejad et al., 2010). In subsequent literature reviews there have 
been various approaches to enable DEA to deal with negative data (Emrouznejad et 
al., 2010: 297).

Portela and Thanassoulis (2010) developed an index and an indicator of 
productivity change that can be used with negative data and applied the proposed 
approach to a sample of bank branches. A semi-oriented radial measure which permits 

1Incorporated Company (Inc. Co.) and Limited Company (Ltd. Co.)
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the presence of variables which can take both negative and positive values has been 
proposed by Emrouznejad et al. (2010).  

In their study, Cheng et al. (2013) have developed a variant of the traditional 
radial model whereby original values has been replaced with absolute values as the 
basis to quantify the proportion of improvements to reach the frontier.

Tsang et al. (2014) proposed a range-adjusted measure model that uses a non-
radial Malmquist productivity index to estimate dynamic productivity in the presence 
of negative data and undesirable outputs and used to banking-industry data to 
demonstrate the proposed model.

Allahyar and Rostamy-Malkhalifeh (2015) pointed out the assumption of 
constant returns to scale is not possible in technologies under negative data. In 
a contribution it has been suggested a method to discover the state of returns to 
scale in the presence of negative input and output values (Allahyar and Rostamy-
Malkhalifeh, 2015: 78). 

The studies in the literature regarding the performance of VCITs operating in 
Turkey are fewer than those related to the widespread institutions of the financial 
sector. However, they can be summarized as follows:

Gün and Karadağ (2016) analysed the performance of venture capital investment 
firms. The performance of the firms included in the data set were compared by 
liquidity, financial structure and profitability ratios. As a result of statistical tests, it 
was observed that firms perform differently on average in terms of liquidity, financial 
structure and profitability ratios.

Rençber and Akbulut (2018) determined the relationship between profitability-
based efficiency and the financial performance of VCITs traded on the BIST. As a 
result of the study covering 2011-2016, no significant relationship was found between 
the efficiency values determined by DEA and the performance values evaluated by the 
TOPSIS method. On the other hand, the study found that a high current cash ratio and 
a low debt ratio are not related to the high profitability of a company.

Aktaş and İlgün (2019) compared the performance of VCITs in Turkey for 
the period 2012-2017. In their study, they determined the profitability and market 
value / book value ratio of VCITs as variables in exchange for their venture capital 
investments, securities investments and capital amounts. According to the results of 
the analysis, it was determined that Egeli & Co. Agriculture, and Gözde, Hedef and 
Rhea VCITs were generally efficient while Gedik, İş and Verusatürk VCITs were 
generally not efficient.

3.2. Method

The efficiency shows the degree to which an organization achieves its goals with 
limited resources. The methods used in efficiency measurements are divided into 
three categories: ratio analysis, parametric methods and non-parametric methods.

The simplest method of measuring efficiency with single input and single output 
is rate analysis (Yolalan, 1993: 5). In the definition of the production function, the 
method with which most single output and many inputs are related is the parametric 
method (Afriat, 1972: 568). Non-parametric methods are suitable for measuring 
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efficiency in production environments where there are many inputs and many outputs 
(Farrell and Fieldhouse, 1962: 262; Yolalan, 1993: 5).

3.2.1  Data Envelopment Analysis

Data envelopment analysis is a nonparametric method that is widely used in efficiency 
analysis. DEA measures the effectiveness of decision-making units that produce the 
same types of outputs using the same types of inputs.

The basic methods used for DEA are CCR (Charnes-Cooper-Rhodes) and BCC 
(Banker-Charnes-Cooper). The CCR model was introduced by (Charnes et al., 
1978) and the BCC model by (Banker, 1984). The efficiency is measured under the 
assumption of fixed returns by the CCR model and under the assumption of variable 
returns to scale by the BCC model.

These models can be analysed input and output oriented. Efficiency is provided 
by reducing inputs while keeping outputs constant in input-oriented models and by 
expanding the outputs while the inputs are kept constant in the output-oriented models 
(Martić et al., 2009: 39).

In this study, the input-oriented CCR model was used for analysis. The CCR 
model measures the overall efficiency of DMUs. The input-oriented dual CCR model 
is given in equation (1) (Banker et al., 2004: 349):

m : Number of input
s : Number of output
Ek : Efficiency score of the kth DMU measured.
θ :  Contraction coefficient, which indicates how much radially of the inputs of 

the kth DMU can be reduced
iS −  : Idle value of ith input of the kth DMU
iS + : Idle value of rth output of the kth DMU

λj : Intensity value of jth DMU
Ɛ : Positive small value. 
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3.2.2.  Review of Negative Data

In DEA applications, data with negative values cannot be used. So negative real datas 
are made positive in studies by adding a minimum value. In this study, the variables 
are fractional numbers, so the minimum value added to make them positive. And for 
this aim a ratio has formulated for make the smallest negative variable positive.

There are some points to consider in making negative numbers positive in 
DEA. Negative values of some variables make it impossible to measure efficiency. 
In the presence of these variables, making the negative number positive can lead 
to identifying an inefficient DMU as an efficient one. For example, if the profit or 
profitability ratio is determined as output, it should be considered that a loss-making 
enterprise has failed to achieve its objectives and is therefore inefficient. However, 
when the loss figure is made positive, it can be calculated as efficient compared 
to other enterprises. Making a negative value positive may be appropriate for the 
following reasons (Atukalp, 2019: 143):

•  since DEA cannot be performed with negative numbers, if the negative vari-
able is made positive only to allow the analysis to be performed.

•  if making negative numbers positive doesn’t cause the decision-making unit
with a negative value that represents inefficiency to appear to be efficient.

Among the variables of this study are profitability values (output), which can 
also give negative results. Given the constraint that DEA cannot be performed with 
negative data, a regulation is made to make the data positive. To this end, a reasonably 
small number is added to make the VCITs that have the highest net loss data positive. 
However, since the said output variable contains a ratio, there is need for another 
regulation in order to keep the profitability ranking that is a result of the negative data 
of the VCITs.

In this study, the solution to all these problems in negative fractional numbers is 
formulated and proposed as in equation (2):

PR pi = PR ni + (P min / PR min) (2)

i : Number of DMU analysed
PR pi : Regulated positive profitability ratio of the ith DMU
PR ni : Negative profitability ratio of the ith DMU
P min : The number that makes the loss positive of DMU with the highest loss
PR min :  Profitability ratio denominator value of DMU with the lowest profitability 

rate
Equation (2) indicates the addition of the fractional number that will make the 

profitability ratio of the most damaging VCIT a positive ratio for all DMUs.

3.3. Data Set

The input and output variables determined to measure efficiency consist of financial 
ratios determined within the scope of the activities of the VCIT. Accordingly, input 
variables are the ratio of venture capital investments to total assets and the ratio 
of total equity to total assets. The output variable is the ratio of net profit to total 
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assets defined as return on assets. The data related to input and output variables were 
obtained from the financial statements of the related VCITs published on the Public 
Disclosure Platform (CSDT, 2019).

The decision-making units included in the analysis of the efficiency of VCITs 
traded on the BIST are given in Table 1.

Table 1: Venture Capital Investment Trusts Included in the Analysis

Code Name of Venture Capital Investment Trusts

1 GOZDE Gözde VCIT Inc. Co.
2 HDFGS Hedef VCIT Inc. Co.
3 HUBVC Hub VCIT Inc. Co.
4 ISGSY İş VCIT Inc. Co.
5 RHEAG Rhea VCIT Inc. Co.
6 VERTU Verusatürk VCIT Inc. Co.

In the analysis, the total number of variables is three and the number of DMUs 
is six. In DEA applications, there are rules that the number of DMUs should be more 
than the total number of variables and the number of DMUs should be at least twice 
the number of variables (Boussofiane et al., 1991: 4; Vassiloglou and Giokas, 1990: 
592). When this situation is taken into consideration, the number of DMUs determined 
and the number of input-output variables determined in the study are in accordance 
with these rules.

3.4. Analysis

In this part of the study, research into the performance of the VCITs is examined and 
the efficiency of the VCITs traded on the BIST is analysed. Recommendations are 
also made for the analysis. The results of the analysis, which determined the total 
efficiency scores of VCITs traded on BIST, are given in Table 2. VCITs with an 
efficiency score of 1 are efficient, while others are inefficient. Decision-making 
units that are efficient as a result of the CCR model, whose efficiency scores are 
given in Table 2, have both technical and scale efficiency.
       In input-oriented models, the technically efficient VCITs make use of the most 
appropriate input composition during output generation. These DMUs are 
considered efficient according to the CCR model if they also have scale efficiency.
     According to the scores, Hub VCIT has been efficient for four years, Gözde 
VCIT, Rhea VCIT and Verusatürk VCIT have been efficient for three years and 
Hedef VCIT have been efficient for two years and İş VCIT had no efficiency 
during the period. The year in which most efficiency took place was 2016.
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ISGSY 0,876 0,697 0,807 0,382 0,263 0,044 0,045
RHEAG 0,000 0,000 0,207 1,000 1,000 1,000 0,000
VERTU 1,000 1,000 1,000 0,484 0,373 0,732 0,773
Average 0,783 0,763 0,816 0,628 0,487 0,559 0,500
VCIT: Venture capital investment trusts

It can be said that in the years when they are efficient, VCITs use the most 
appropriate input combination to produce the existing outputs. Accordingly, 
Gözde VCIT in 2014-2016 period, Hedef VCIT in 2019 and 2020, HUB VCIT in 
2014-2016 period and 2018, Rhea VCIT in 2017-2019 period and Verusatürk VCIT 
in 2014-2016 period had the most appropriate venture capital investment and 
equity composition compared to total assets.

For all the VCITs, it is necessary to measure the profitability rate with fewer 
inputs in order to achieve a profitability rate in the years when they cannot provide 
efficiency.

The years in which the VCITs had negative output value, in other words had 
net losses, are as follows: Gözde VCIT’s loss in 2018 and 2019 years, Hub VCIT’s 
loss in 2017 and Rhea VCIT’s loss in 2014-2016 period and 2020 year. Accordingly, 
when the profitability ratio data is made positive, the efficiency of VCIT in 
the relevant periods will result in the DMU being considered effective even though 
the profitability targets are not achieved. Although this situation did not occur in 
this study, as shown in Table 2, it may occur in other studies. Therefore, it is 
important that controls are made in the analysis results to ensure that there is no 
problem in the relative efficiency calculation if the negative variables are made 
positive and included in the study (Atukalp, 2019: 143).

4. Conclusion

In this study, the efficiency of six VCITs traded on the BIST was analysed 
by the input-oriented DEA method for the period 2014-2020. The ratio of 
venture capital investments to total assets and the ratio of total equity to total 
assets were the input variables. The ratio of net profit to total assets was taken as 
the output variable.

As a result of the analysis, Hub VCIT Inc. Co. is the company with the maximum 
occurrence of efficiency during the period. 2016 was the year in which efficiency 
was the highest. In addition, although the average efficiency of Hedef VCIT seems 

VCIT 2014 2015 2016 2017 2018 2019 2020

GOZDE 1,000 1,000 1,000 0,992 0,000 0,000 0,691
HDFGS 0,823 0,881 0,881 0,756 0,288 1,000 1,000
HUBVC 1,000 1,000 1,000 0,154 1,000 0,577 0,490

Table 2: Efficiency Scores
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to be higher than the other VCITs, it would be appropriate to obtain the results of 
Malmquist total factor productivity analysis for the periodic analysis.

It should be noted that these results are efficiency results obtained according to 
the input and output variables used in the analysis. If the variables are changed, 
different results will occur because the efficiency measurement parameters will 
change.

The fact that transactions cannot be made with negative real variables in DEA 
leads analysts to make the data positive by adding a minimum value. As a result, 
DMUs with negative variables can be found effective as a result of the analysis. 
Negative output or negative input variable is a negative performance indicator for 
DMU in some analyses. In this case, DMUs with this value should not be efficient. In 
this study, suggestions were made regarding the issues that need to be considered in 
the efficiency analysis of DMUs with negative variables as unsuccessful performance 
indicators and how to calculate the minimum value to be added if the variable to be 
positive is fractional.

In this study, Equation (2) is proposed for making negative fractional 
numbers (ratios) positive. This regulation in order to keep the profitability  
ranking that is a result of the negative data of the VCITs. As a result of the 
application of this formula, it is avoided that companies with negative values as 
an indicator of unsuccessful performance are considered successful as a result of 
DEA analysis method as a result of these negative values being positive by adding 
direct numbers.

The efficiency is an indicator of the extent to which the VCIT (DMU) has 
reached its goals and objectives with limited resources and the relevance of the 
efforts to the expected and planned results. Therefore, especially in approaches 
based on output maximization, attention should be paid to the appropriateness 
of these decision-making units being considered effective with negative outputs, 
even if the variables of the decision-making units with negative outputs are made 
positive for the analysis. For example, if negative data is converted to positive using 
these regulations, it might be possible for the companies with missed profit targets to 
appear efficient once the negative data have been regulated. In this study, it was 
clear that VCITs (DMUs) do not have total efficiency in the years in which they 
have losses.

In DEA, it is important to consider that the process of making negative data 
positive is intended only to ensure that the analysis can be carried out and that the 
use of the positive does not cause the decision-making unit with negative value (e.g. 
a loss-making enterprise) representing inefficiency to appear efficient.
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1. Introduction

In addition to daily routines, sport-related facilities and activities were also 
adversely affected due to associated precautions of Covid-19 such as social distance 
and rigorous preventative measures. The inability to engage in physical exercise has 
increased the physical and mental health risks related with being at home all day 
(Schwendinger & Pocecco, 2020). Aside from the negative impacts of inactivity to 
health, the additional benefits it creates are much more remarkable. Physical 
activity can help strengthen the body’s defenses and can be used as a preventative 
strategy against the effects of respiratory tract virus infection (Ghram et al., 2021; 
Ravalli & Musumeci, 2020). In this context, The World Health Organization 
advises 150 minutes of moderate-intensity exercise or 75 minutes of vigorous-
intensity exercise each week, or a mix of the two (WHO, 2021). On the other hand, 
it is an undeniable fact caused by Covid-19 that even those who have the habit of 
doing sports at a certain level have not been able to go to gyms and have not 
always had the opportunity to do sports in open areas. Thus, home-based sport 
(HBS) became the most appropriate or sometimes may be the only option for 
staying active and exercising at this period.

There is no doubt that any action needs to require enough level of motivation 
including sports activities. Ryan (2021) states that participating in sports 
activities is based on intrinsic motivations such as interest and enjoyment. 
However, these motivations can be shifted to different types of motivations or can 
result in amotivation subject to various factors such as type of sport activities, age 
groups, and situational conditions. Covid-19 circumstances can also have either 
negative or positive effects on one’s motivation for sportive activities. Hence, 
studies should be conducted to understand how Covid-19 influences sport 
motivation. However, despite the recently gained significant impulse, there are 
limited studies on HBS motivations, especially for the Covid-19 period. 

Considering the importance of HBS for health and well-being, this study aims to 
define and discuss which motivations play a significant role in participating in HBS, 
especially during the Covid-19 period within the framework of Self-Determination 
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Theory (SDT). SDT is a well-known theory to explain the motivations interplaying 
between extrinsic forces acting on people as well as the intrinsic impulses and needs 
inherent in human nature. The theory is widely used for various disciplines including 
sports and exercise. Furthermore, the study also endeavors to figure out which barriers, 
reasons, and enhancer elements influence HBS motivation.

This research was designed as an exploratory study, and a qualitative approach 
was followed. Data were taken from the ekşisözlük web platform, and 190 customer 
comments written during the dates of March 2020-May 2020 were analyzed via 
content analysis method. The results indicate that extrinsic motivations are more 
salient for HBS at the beginning of pandemic period. On the other hand, Covid-19 
has a transforming effect the sport behavior when compared with past habits. People 
need to be supported by external factors such as trainer, music, and even their friends. 
Moreover, all types of HBS should be designed in a more creative manner in order 
to render them more enjoyable while offering socialization opportunities similar to 
those offered by physical fitness center environments provided for the sustainability 
of HBS. 

The following sections of the study present an overview of the theoretical 
foundation on the motivation of sport, self-determination theory, and HBS. The 
findings, recommendations for HBS designers, managers, and trainers, and limitations 
are presented at the end of the study.

2. Literature Review

2.1. The Motivations of Sport

Motivations are based on one’s needs which can be biogenic or physiological, and 
those needs can be transformed into drivers if their levels are insufficient (Kotler & 
Keller, 2012). Unmotivated people lack the impulse or inspiration to act, whereas 
motivated people are inspired or activated toward a goal. Hence, being motivated can 
be expressed as moving to achieve something (Ryan & Deci, 2000a). The effect of 
motivations can be seen in a wide range of human activities; participation in sports 
activities has been subjected to several studies in literature. These studies especially 
concentrated on what kind of differences having an influence on motivation type.

For example, some studies indicate that differences among individuals 
such as gender, age, participant experience influence of their motivations. A 
study on secondary school students illustrated that female students have given 
more importance to being a team member, while male students strive for skill 
improvement (Erdoğdu, Şirin, Alparslan, & Öçalan, 2014). Kilpatrick, Hebert, and 
Bartholomew (2005) examined gender-based results and figured out that college 
women are more concerned about appearance motivation, while young men are more 
interested in ego-related factors. Fluker and Turner (2000) analyzed the motivations 
of whitewater rafting participants. It was reported that participants with prior 
experience are expected to satisfy their needs for having fun, rest and recuperation. 
On the other hand, participants without prior experience have sought for ways to 
escape the humdrum of daily life based on the advices of their friends before they 
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get older. Furthermore, Şirin (2008) carried out a study on age-based differences as 
a result of which no difference was observed in participant motivations for young 
female scholar players within the ages of 12-15.

Type of sport has also been examined in terms of participation motivation. 
Şirin (2008) claimed that different motivations may be obtained subject to the 
performed sports discipline regardless of whether at a competitive or recreational 
level. Richard, Christina, Deborah, Rubio, and Kennon (1997)’s study show 
that Tae Kwon Do participants have given more importance to enjoyment and 
competence and less body-related motives than aerobics. Moreover, the study 
by Erdoğdu et al. (2014) show that while handball teams consider having fun, 
karate teams are more achievement-oriented. Kilpatrick et al. (2005) also 
indicated that college sport participants were more likely to report intrinsic 
motives for engaging in sport, such as enjoyment and challenge. On the other 
hand, exercise participation is more related to extrinsic motives like appearance 
or weight management. Gröpel, Wegner, and Schüler (2016) conducted three 
different studies on different types of participants including students of a leisure 
sports program in college, amateur students attending a sports club, and elite 
tennis athletes. The researcher studied implicit and explicit motives. According 
to the acquired results, implicit achievement drive consistently predicted 
athletic involvement. The explicit achievement incentive, on the other hand, 
was unrelated to athletic involvement. 

Moreover, some sports-related studies focus on the motivations of non-profit 
organizations. Taylor and Shanka (2008) studied the reasons behind the participation 
of charity races. The results demonstrate that facing challenges and having fun are 
obtained as more important motivations than making contributions for charity. 
Furthermore, achievement was mainly found as a more compelling motivation for 
repeat participants than first-time participants. Some authors studied the motivation 
for mass participant events such as a marathon. Funk, Jordan, Ridinger, and 
Kaplanidou (2011) revealed that runners are motivated by pursuing challenges and 
enjoyment. 

Repeated participation to sporting events has been studied in literature with 
regard to destination image and re-participate intention by Kaplanidou and Gibson 
(2010) for small-scale recurring sports events, Senior Games held in Florida, 
USA. The results illustrate that attitudes such as excitement, entertainment and 
satisfaction with the sports event have affected the repeat participation decision. 
Whereas attitudes play a mediating role between destination image and intention, 
past experiences (frequency of participation) with the event were not observed 
to be predictors of intention. Similarly, residents and sports tourists were also 
compared by Aicher, Karadakis, and Eddosary (2015) with regard to motivation to 
participate in marathon events organized in the USA. It was determined that while 
sports tourists are more concerned with touristic elements and environmental 
conditions, others have a greater regard to charity/cause and accessibility. 
Curiosity was rated with the highest score, which was followed by motivation 
to accomplish. In addition, the results show that participating in the event has 
created excitement and joy for racers. 
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2.2. Self-Determination Theory

Self-determination theory (SDT) is a theory of motivation initially developed by Deci 
and Ryan (CenterforSelf-DeterminationTheory, 2021). SDT claims that there are 
three essential psychological needs that should be met for the optimal development 
of individual. Autonomy is an authority in the activities that are congruent with their 
interest and values, while competence is to find opportunities to show their capacities 
and pursue challenges. The last one is relatedness which creates strong bonds for 
being a part of his/her social environment (Pelletier, Rocchi, Vallerand, Deci, & Ryan, 
2013; Ryan & Deci, 2000b). People regulate their behavior styles based on experience 
and situational factors to satisfy those needs and increase their well-being (Ryan & 
Deci, 2000b). Ryan and Deci (2000a) have classified motivations as intrinsic and 
extrinsic. Moreover, if there is not enough motivation to fulfill any task, it is called 
amotivation. Intrinsic motivations are natural tendencies towards enjoyment and 
vitality, and it is basically aimed at providing one’s own sake, so they are volitional 
activities. However, people are naturally born with such an external motivation; 
namely, social environment which can diminish or foster the degree of intrinsic 
motivations. Others create extrinsic motivations, so they are associated with a lack 
of autonomy and are mostly relevant to rewards, punishments, and social approval. 
Extrinsic motivations have been classified into four groups based on regulatory 
styles. From the least to most self-determined, the extrinsic motivations are external 
regulation, introjected regulation, identified regulation, and integrated regulation in 
terms of regulatory styles. The first one, external regulation, is related to the external 
locus of causality and is mainly regarded with punishment and rewards given by the 
external environment. The latest one, integrated regulation, is perceived as internal 
locus of causality, and it has a strong relationship with the other life goals and needs 
of the individual. However, integrated regulation is based on one’s willingness, and it 
is still extrinsic because of its separable outcomes of behavior. Introjected regulation 
is related with intrapersonal punishment and rewards such as feeling guilty by 
himself. With regard to identified regulation, it is required personal commitment and 
engagement, it also refers to internalization. One has realized his capability, finds it 
personally necessary, and willingly participates in acting.  When the autonomous type 
of motivation (intrinsic, identified, and integrated) increases, the person will be more 
task-oriented, and his/ her well-being will improve. Figure 1 presents the taxonomy 
of human motivation.

The motivations framed by SDT have significant influences on sportive activities 
(CenterforSelf-DeterminationTheory, 2021; Pelletier et al., 2013; Ryan, 2021). Findings 
support that when autonomy increases, expected outcomes will be improved (Pelletier 
et al., 2013). Intrinsic motivations are the fundamentals of sports participation (Ryan, 
2021), and sport participation is mostly intrinsically motivated. However, there can be 
a shift in the individual’s perceived locus of causality from internal to external (Ryan 
& Deci, 2000b), so it should be supported with extrinsic motivation stimulations for 
long periods. Hence, longitudinal studies should be performed to understand how 
internalization and integration process can make extrinsically motivated behavior 
more self-determined (Lamont & Kennelly, 2012).
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Figure 1. A taxonomy of human motivation.

Adapted from Ryan and Deci (2000a)

SDT has been used in literature for different aims regarding individual and 
cultural differences. As an example, Walker and Wang (2008) compared Canadian 
and Mainland Chinese university students in terms of leisure motivations based 
on SDT. They found out that Canadians are prompted more by introjected 
and identified motives compared with others, while the other motivations are 
significantly different. Mallett and Hanrahan (2004) examined motivational 
factors for elite athletes to understand why some athletes are more driven to 
pursue excellence than others in light of SDT, hierarchical model of motivation, 
and achievement goal theory. According to the results, elite athletes are mostly 
motivated by self-determined motivation factors such as believing in the 
importance of hard work (identified regulation), and intrinsic motivations such as 
enjoyment. While extrinsic motivation such as money is not a prominent factor, 
constructing social relationships, meeting new people, and traveling has been 
defined to be significant. Moreover, athletes have defined themselves as both ego 
and task-oriented.

Green (2005) stated that joining a sports program does not ensure that an athlete 
will continue participating in the sport. In order for the athlete to continue, he or she 
must see the benefit of participating. Moreover, Ryan and Deci (2000a) also stated that 
although intrinsic motivation is undoubtedly an essential form of motivation, most 
activities individuals engage in are not intrinsically driven. This is especially true 
during early infancy when the ability to be intrinsically driven is progressively limited 
by societal expectations and duties that force individuals to take on non-intrinsically 
fascinating work.  
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2.3. Home-Based Sport

Home-based sport (HBS) ranges from starting the day with stretching to high-
intensity workouts using technology such as movies and applications that can be 
readily obtained on the web or downloaded directly onto a smartphone (Ravalli & 
Musumeci, 2020). HBS has some advantages with the most prevalent ones being its 
convenience and flexibility. 

Ghram et al. (2021) summarized examples of home-based exercise, some of which 
are shown in Figure 2. Listening to music is highly recommended during exercise 
to help motivate people and enhance physical and mental health. Furthermore, 
participating in online exercise classes (i.e., yoga) and other physical activities 
such as walking, gardening, and dancing are recommended by WHO to stay active 
and reduce sedentary behavior (WHO, 2021). King, Haskell, Taylor, Kraemer, and 
DeBusk (1991) compared home-based and group exercise effectiveness in terms of 
health for older adults. The results revealed that home-based exercise is as effective 
as group exercise. 

Figure 2. Example of home-based exercises

Adapted from Ghram et al. (2021)

3. Methodology

3.1. Data Collection

There are very few motivational studies on HBS in literature, especially for the 
Covid-19 period. Therefore, secondary data were preferred in researching with 
qualitative methods that enable exploratory approach and ease of access to the 
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research sample. Secondary data are resources collected by different people other than 
the researcher or already existing data which enable the conduction of research studies 
for different purposes. The use of already existing data is both time and cost efficient 
for the researcher (Given, 2008). The research data were selected from among the 
comments listed under the title of “doing sports at home” at the Ekşisözlük platform 
which mentioned HBS motivation and were dated between March 2020-May-2020 
as the beginning of the Covid-19 period (Ekşisözlük, 2020). A total of 190 user 
comments that match the criteria were obtained after the exclusion process.  

3.2. Data Analysis

The comments obtained were coded by the researcher taking into account self-
determination theory. The researcher examined and evaluated the codes repeatedly 
at different time periods and thus tried to increase the reliability (Krippendorf, 2013). 
In the first stage of coding, which is called open coding, the researcher reviewed 
the comments in general, determined the keywords of the codes and the hierarchical 
relationship of the codes, and produced a draft code scheme (Neuman, 2006). At this 
preliminary stage, five main themes and 31 sub-codes were determined. The code 
table was refined and reached its final form with four themes and 26 sub-codes during 
the axial coding stage. 

The data were analyzed via MaxQda software version 18.1.1. A total of 376 codes 
were obtained under four main themes: home-based sport motivation, associated 
reasons for participation, perceived barriers, and enhancing attributes which are 
presented below in Table 1. 

Table 1. The Final Coding Table

THEMES
1.Home Based
Sport Motivation

2. Associated
Reasons for
Participation

3. Perceived
Barriers

4.Enhancing
Attributes

Amotivation
Intrinsic motivation
1.3. Extrinsic 
motivation
1.3.1. Introjection
1.3.2. Identification
1.3.3.Integration

2.1. Body shape 
2.2. Health
2.3. Stress reliever
2.4. Interest/Life 
Style
2.5. Due to 
Covid-19, no 
option
2.6. Enjoyment
2.7. Inherent 
Satisfaction

3.1. Not like 
fitness center
3.2. Covid-19 
Depression
3.3. Boring
3.4. Unmet 
expectations
3.5. Lack of 
socialization
3.6. Low 
Perceived 
Competence

4.1. External
4.1.1. Trainer
4.1.2. Friends
4.1.3. Music
4.2. Internal
4.2.1. Self-
control
4.2.2. Past 
behavior
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4. Findings

4.1. Sport Types and Supporting Elements

Table 2 presents descriptive findings on the preferred home-based sport types of the 
sample. The most favorite ones are fitness and weight lifting followed by activities 
such as yoga, pilates, and Zumba.  

Table 2. Preffered Sport Types of The Respondents

Sport Type Frequency %
Fitness 40 43
Weight Lifting 23 25
Yoga 11 12
Pilates 4 4
Running 4 4
Zumba 2 2
Biking 2 2
Others (Biking, Aerobic, Dancing Tabata etc.) 6 7
General 92

Furthermore, it was observed that the writers have also been using supporting 
elements for HBS. The videos on sports activities through Youtube channels, some 
fitness application programs, online live sports classes, and trainers were mentioned 
in these categories, as seen in Table 3.

Table 3. Supporting Elements

Facilitating Platform Frequency %
Youtube 25 55
Fitness Application 14 30
Online Class/Trainer 7 15
General 46

The four main themes and related sub-themes obtained based on the findings are 
presented below. 

4.2. Home-Based Motivations

Motivation related data were categorized as amotivation, extrinsic motivation, and 
intrinsic motivation based on self-determination theory. The most dominant motivation 
was seen as extrinsic motivation, which was followed by amotivation and intrinsic 
motivation. Ekşisözlük writers are mostly grouped in the integrated regulation of 
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extrinsic motivation category. Even though their main goal was not doing sport, 
various other life goals such as being healthy and having a good body motivated them 
to be active at home. “The most important thing right now is to be mentally sound. 
Stress and sadness destroy immunity in a short time. Therefore, stay active at home as 
much as possible and do your sports”. In the identification sub-category, the writers 
have frequently said they feel some resistance to sportive activities and so they have 
to force themselves intensively. “This is what I try to do at home by stomping in the 
mornings. My belly, which has grown so much, makes me tired these days, yes, but 
continue to resist”.  Most of them stated they need some supportive elements such as 
an online trainer/ coach, a friend to work out together, or music.

On the other hand, a few comments were received for Introjection regulation. The 
writers stated that they feel guilty because of postponing a workout plan resulting in 
gaining weight. “I’ve been at home for a month, I’ve only worked out for 3-4 days, 
the pain will be bad”. Interestingly, although some respondents are regular fitness 
center members, they mentioned that they didn’t have enough motivation for home-
based activities, so they are in the amotivation category. “I cannot work out at home, 
I cannot find the required concentration and motivation”. When it comes to having 
intrinsic motivation, the writers are people who consider working out as a lifestyle, 
and they have positive, strong inherent satisfaction towards sportive activities. 
“People who make this a lifestyle lift weights even if they are in prison, let alone 
their homes”.  Moreover, some writers stated that their motivation has shifted from 
intrinsic to extrinsic or vice versa over time. “Since the beginning of the quarantine 
period, I have been participating in ...’s live classes. Although it was a little tough for 
me at first, I managed to keep going. Normally, I am not a sports-person, but now I 
can’t stop doing it. ”As someone who goes to the gym with discipline and works out, I 
don’t feel like working out at home for some reason…”. 

The HBS motivations with quotations are shown in Figure 3.

Figure 3. Home-based Sport Motivation
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4.3. Associated Reasons for Participation

The most frequently mentioned reasons towards participation in HBS were having 
a good physical body and being healthy. Since Covid-19 causes many physical and 
psychological problems, the writers have severe concerns about them. Most of them 
mentioned that working out is an excellent way to prevent Covid-19 and is also a good 
stress reliever. “An activity that contributes to my feeling of well-being in these days 
when I am constantly at home”. 

Some of the writers mentioned that due to Covid-19, home-based sport is the 
only option and that is why they are into HBS. “A form of activity that has become 
obligatory at this time when gyms are closed”. Furthermore, some of them stated 
that they love working out because of the enjoyment and the feeling of inherent 
satisfaction.

The HBS Associated Reasons for Participation are shown in Figure 4.

Figure 4. Associated Reasons for Participation

4.4. Perceived Barriers

The writers most frequently stated that homes are different from gyms. Some of 
the comments indicate that the differences come from lacking the opportunity for 
socialization and entertainment. “One can somehow workout at home, but we were 
going to the gym and socializing, at least that is the main problem”. The depression-
related to Covid-19 was also defined as a significant barrier for home-based sports 
activities. “For many years, from my student life to the first years of my professional 
life, I always kept exercising at home regularly, and it is something I know well. 



CHAPTER XII 205

Somehow I don’t feel like doing a single push-up during this corona period”.
Furthermore, the authors stated that the expected benefits gained through sports 

were not actualized, so they felt they didn’t expend more effort for it. “I quit after 1 
month and gained 2 kilos, I’m not trying in vain”. Some of them also mentioned that 
they perceived low competence to exercising at home. “The day after I worked out 
at home for the first time, my body ached so much that I couldn’t even walk. For a 
moment, I wondered why I was doing this to myself.”

The perceived barriers for participation are shown in Figure 5.

• 

Figure 5. Perceived Barriers

4.5. Enhancing Attributes

Motivation enhancers can be categorized as internal and external. They both 
have the same weights in the comments. On the other hand, self-control was 
mentioned as an almost essential attribute. “It is ten times harder to work out 
at home than at the gym. it requires self-control; not everyone can do it; for 
example, I can’t do it either. It’s easier when you’re at the gym as you somehow 
feel compelled to do it, but exercising at home really needs discipline”. Having 
a habit of exercising is also a support for home-based activity as an internal 
element. “I’ve done it before, I didn’t have any willpower problems because I 
worked out at home”.

Furthermore, the writers stated that working out with an online trainer is an 
excellent way to endorse motivation. Working out with friends, even comparing 
performances with each other was also stated as an enhancer. “In the company I work 
for, we increase our motivation by keeping everyone’s sports record in an online excel 
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sheet during the corona period”. Moreover, music is a perfect motivator based on the 
comments. “Being motivated is not like in the gym, it’s really hard. I turn off Netflix 
and play some motivating music on YouTube”.

The enhancing attributes of HBS are shown in Figure 6.

• 

Figure 6. Enhancing Attributes

5. Discussion And Conclusion

Covid-19 has been making a serious adverse impact globally since the end of 2019, 
and sustaining good health has become a challenging issue. Conditions have forced 
people to stay at home or keep almost isolated from others for a longer period than 
ever before. Undoubtedly, it is a hectic period that requires enormous endeavors 
from people to remain healthy. Exercising is an excellent aid for people during such 
difficult times. People generally used to enjoy working out at gyms or in open air, 
while a small number of people were into HBS. However, HBS became a necessity 
for exercising rather than a factor of preference under Covid-19 circumstances. All 
these changes made the subject of HBS motivation worthy for investigation. Thus, 
the most valuable contribution of the study was to present the motivation factors for 
HBS with their respective reasons, as well as the barriers related to Covid-19 which is 
a rarely discussed subject in literature. 

According to the results, three main motivations were obtained as expected which 
are intrinsic, amotivation, and extrinsic. Hence, the findings support the generic sport 
motivations of SDT. On the other hand, external regulation was not included in any of 
the comments. Ryan and Deci (2000a) state that external regulation is related to the 
external locus rather than the internal locus of causality. During the pandemic period, 
people had to live alone and perhaps external forces were felt less thus the reason 
behind the lack of such comments. 

Furthermore, the main findings demonstrated that people who are into HBS are 
mostly extrinsically motivated. The reasons behind these motivations are having a 
good body and sustaining good health both physically and mentally. According to 
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Kilpatrick et al. (2005)’s study, exercise participation is more related to extrinsic 
motives such as appearance or weight management. Hence the results of the present 
study were in accordance with these findings. On the other hand, sustaining good 
health was also present among the study findings. The health benefits of sporting 
activities may become more apparent as a result of Covid-19.

Moreover, study findings illustrate that one out of three people is amotivated 
towards HBS. According to the comments of these individuals, they have lack self-
control, and some are depressed due to Covid-19. Furthermore, they need to socialize 
and enjoy themselves while exercising which are not possible with HBS. The results 
also revealed that only 13% of the sample group has intrinsic motivations such as 
enjoyment and inherent satisfaction. Majority have defined exercising as their lifestyle. 
Thus, they can work out anywhere, even in jail. It seems that past behavior enables the 
sustainment of habits which foster well-being. These results were in accordance with 
those by Fluker and Turner (2000) indicating that participants with prior experience 
are expected to first satisfy their internal needs. 

Another remarkable result was that intrinsic motivations shifted towards 
amotivation, or amotivation transformed into intrinsic or integrated motivation during 
Covid-19 period. Thus, it is possible to say that, while some cannot adapt to rules 
of a new way of living, others are motivated to keep active at least for sustaining 
their health. Interestingly, some in the second category also discover themselves as 
sports lovers during this period. Ryan and Deci (2000b) state that people regulate their 
behavior styles based on situational factors. Thus, while some perceived participating 
HBS as an excellent way to be a part of the new Covid-19 world, others did not. 
Ryan and Deci (2000a) underline that even people with intrinsic motivations need to 
be supported with extrinsic motivation factors in order to continue participating in 
sportive activities for long periods of time. 

Moreover, Green (2005) stated that joining a sports program does not ensure that 
an athlete will continue participating in the sport. In order for the athlete to continue, 
one needs to see the benefit of participating. People in the beginning level can have 
limited ability towards HBS. Unmet expectations, such as failing to lose weight, 
were cited as barrier to continuing in HBS in a similar vein. People in all motivations 
categories, but mainly amotivated and extrinsic individuals stated the need for the 
enhancer to make HBS regular in their lives. Once again, external support is essential. 

As expected, the opposite of the reasons that cause barriers were expressed 
as motivation-enhancing factors in the study. For example, listening to music for 
enjoyment was one of them. Ghram et al. (2021) highly recommends listening to 
music during exercise for motivating people, which is in line with the study findings. 
Moreover, working out with friends for socialization and having a good trainer for 
self-control were also stated as solutions. Friends can be closely associated with 
competition as a good motivator for some people and the need for o socialization 
which has not been met sufficiently due to the pandemic. On the other hand, trainer 
can be considered as external forces such as giving rewards or punishment depending 
on one’s performance and lack of self-control. 

Considering all the aforementioned results, it is possible to offer various 
suggestions to practitioners. Obviously, people need help from the external 
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environment to redesign their homes in order to ensure that they resemble 
gyms. Hence, trainers, live online courses managers, and sport application 
designers should create a virtual environment such as a simulation of a 
sports center. In this simulation, it is important to include a wide variety of 
all the elements of a sports center. For example, the type of music should be 
selected according to the type of sport. While more vivid music is preferred 
for energetic sports such as Zumba, music without lyrics should be played 
in the background for sports that invite calmness, such as yoga. Even in 
asynchronous courses, sports instructors should provide suggestions for 
evaluating people’s performance. They should make encouraging statements 
such as “you can put in a little more effort” from time to time. It can be 
presumed that live online group courses are satisfying for people who need 
to work out with a group. However, not all participants can be viewed in 
majority of the software used for live courses. It has also been observed that 
some participants do not prefer to turn on their cameras. As a solution to this 
situation, choosing avatars instead of their own images can be considered 
to increase motivation. Hence, autonomous motivation will increase thus 
making people more task-oriented which fosters their well-being (Pelletier 
et al., 2013; Ryan & Deci, 2000a). 

The most important limitation of the study was the use of secondary data. 
Qualitative studies conducting directly with on the participants through in-depth 
interviews or focus groups can provide more accurate findings. Moreover, a 
quantitative study with a large sample group can validate the study findings. The 
present study was based on the comments of Turkish individuals. Hence, cultural 
differences can also make an impact on HBS activities. Turkey is a collectivist 
country with people who enjoy being together. More individualistic countries 
can have different motivations. It is presumed that ekşisözlük writers are well-
educated and are aged between 20-50. A sample group included younger and elderly 
individuals with different educational levels can also demonstrate different results. 
Moreover, longitudinal studies can be conducted for comparing the pre-Covid-19 
and Covid-19 period motivations thus illustrating the impact of pandemic conditions 
on HBS motivations. 
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1. Introduction

Critical issues, such as climate change, biodiversity loss, population growth, and 
global economic development, force companies to concentrate on more than just 
financial reporting in today’s global business context. Companies are spending more 
time and money to implement sustainability initiatives and communicate the results of 
their efforts to stakeholders. Sustainability reports, as well as other forms of corporate 
social responsibility reporting, may be released as standalone reports, as part of an 
annual report, or as an integrated part of a company’s website. (Lynch  et al., 2014)

The term “integrated reporting” refers to a single report that fully integrates 
a company’s financial and non-financial data (including environmental, social, 
governance, and intangibles). Integrated reporting, on the other hand, is much more 
than simply combining a financial and a sustainability report into one document 
(Krzus, 2011).

Sustainability reports, which assist companies in demonstrating their social 
responsibility, are a key factor in improving stakeholder participation by increasing 
the accountability and transparency of non-financial information (Patten & Zhao, 
2014)

Non-financial disclosure is gaining traction as a way to meet the information 
needs of a growing number of stakeholders. Because traditional financial reports are 
unable to provide comprehensive accountability, several frameworks and guidelines 
for the disclosure of non-financial data have been developed (Manes-Rossi et al., 
2018).

Environmental and sustainability reports are being issued by an increasing 
number of organizations, raising issues about the rationale for these corporate actions 
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and the benefits that sustainability reporting provides for businesses. The following 
are some of the most important objectives and benefits of sustainability reporting: 
Legitimization of corporate operations, products, and services that have a negative 
impact on the environment (Herzig & Schaltegger, 2006).

The sustainability activities of businesses related to climate change, the decisions 
they take and the investments they will make in this context also reveal important financial 
effects. In this context, many stakeholders related to the business in their decisions; It has 
to closely monitor the decisions taken, activities carried out, financial developments and 
expectations related to climate change. There are many recommendations, frameworks 
and standards on how to report business information on climate change. In the study, 
first of all, the sustainability accounting framework and standards that shape how to 
report business information about climate change are discussed. Within the scope of 
international financial reporting standards, the provisions and explanations related to 
climate change are discussed and the necessary information for an enterprise to explain 
about climate change is explained by giving examples. 

2.  International Standardization in Sustainability Accounting 
and Integrated Reporting

Businesses use a variety of sustainability reporting standards or develop their own 
reporting frameworks, starting with existing ones (Albu et al., 2013). The lack of 
standards is one of the biggest challenges investors and businesses face when using 
sustainability performance data. Another challenge is to determine which of the many 
economic, social and governance (ESG) dimensions is most important for a company 
to create long-term value for shareholders and stakeholders. An important requirement 
is that materiality and reporting requirements must be established on a sector basis. 
(Eccles et al., 2012)

Due to stakeholder demand for greater accountability on both environmental 
and social issues, companies around the world are increasingly using sustainability 
reporting. The popularity of this form of reporting has been demonstrated by the 
introduction of a number of resources in the last two decades, including the Global 
Reporting Initiative (GRI), AA1000, and the Carbon Disclosure Project (CDP), 
among others (Siew, 2015).

Sustainability accounting is a branch of accounting that deals with financial 
reporting as well as social and environmental aspects closely related to sustainable 
development. A more comprehensive information flow is offered to a broad stakeholder 
group within the expanding reporting framework with sustainability accounting. 
Many organizations on a global scale engage in sustainability activities such as waste 
reduction and harmful emissions reduction, energy conservation, optimum use of 
scarce resources, employee welfare improvement, and social responsibility projects, 
and report on this information with stakeholder participation (Jose, 2017). Businesses 
and relevant stakeholders use reports prepared according to different reporting 
frameworks and standards.

Many international institutions and organizations are implementing guidelines, 
frameworks, and standards in this field. Among these reporting frameworks, some 
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stand out in practice. For example, a study by KPMG found that while there was an 
increasing focus among investors on the Climate-Related Financial Disclosure Task 
Force (TCFD) and Sustainability Accounting Standards Board disclosures (SASB), 
the Global Reporting Initiative (GRI) standards remained the most popular framework 
used for ESG reporting in the UK (KPMG, 2021).

Globally leading institutions in the field of sustainability and integrated reporting 
are influential in shaping the relevant reporting activities. These organizations include 
CDP, CDSB, GRI, SASB, TCFD, and IIRC, IASB organizations.

2.1. Carbon Disclosure Project (CDP)

CDP, a global non-profit organization that directs businesses, cities, and governments 
to reduce greenhouse gas emissions, protect water resources and forests, is an 
organization that operates to disclose carbon emissions.  Globally, more than 9,600 
companies with more than 50% of the total market value disclose environmental 
data through CDP in 2020. Cities and businesses are rated by the CDP based on this 
information. This information provides support to policymakers in their decisions 
(CDP, 2021).

CDP plays a significant role in improving corporate awareness through 
measurement and disclosure to effectively manage carbon and climate change risk. 
Collecting information on climate risks and low carbon opportunities from the world’s 
largest companies, CDP requests information through surveys in full and small versions 
designed differently according to business types. Businesses are required to complete 
full or small survey forms with industry-specific annotations within the set calendar 
each year. CDP determines a rating score based on this information. The requested 
information is mainly focused on the environment and climate change issues. 

2.2. Climate Disclosure Standards Board (CDSB)

The Climate Disclosure Standards Board (CDSB) was established in 2007 at the World 
Economic Forum (WEF) annual meeting.  Like the CDP, the Climate Disclosure 
Standards Board (CDSB) Framework focuses heavily on environmental reporting, 
but some key differences are.  While the CDP provides a structure for collecting data 
from reports, the CDSB aims to integrate climate change disclosures into mainstream 
financial reports such as annual reports and 10-K filings. By doing this, CDSB seeks 
to promote the links between sustainability and corporate strategy (Perillon, 2021).

Using the CDSB Framework, companies have the opportunity to integrate relevant 
information into mainstream financial reports. In this way, it is possible for them to gain 
a holistic view of how climate change and natural capital can affect their performance 
and focus on risks and opportunities. Regulators will be able to benefit from ready-
made materials and a framework of standards that can be adopted immediately as 
a method of compliance with regulations/guidelines that they can reference in their 
sustainability and environmental business decisions. Stock exchanges can utilize this 
framework to set criteria related to climate change, environmental and natural capital. 
Audit firms can provide more comprehensive assurance to companies reporting on 
climate change, environmental and natural capital performance (CDSB, 2021a).
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2.3. Global Reporting Initiative (GRI)

GRI was founded in 1997 as the first accountability mechanism to ensure that 
companies follow environmental standards that have now been broadened to 
encompass economic, social, and governance (ESG) concerns. G1 GRI guidelines, 
accepted as the first version of sustainability reporting, were published in 2000. 
Afterwards, the G2 framework in 2002, the G3 in 2006, and the G4 in 2013 were 
published, and finally, sustainability reporting standards that can be used on a global 
scale were put into practice (GRI, 2021a).

GRI Standards are a set of global standards  and standards divided by topic. 
An organization using this set can prepare and report information focusing on its 
‘material issues’ reflecting significant sustainability impacts. Standards are published 
in different languages, with the main language being English (GRI, 2021b). More than 
70 per cent of reporting companies and organizations worldwide use the guidelines 
of the GRI Reporting Framework to define reports (including critical issues such as 
materiality and context), ensure report quality, and set report boundaries, and report 
their sustainability efforts accordingly (Deloitte, 2021).

2.4. Sustainability Accounting Standards Board (SASB)

SASB was founded as a non-profit organization in 2011 to help businesses and investors 
develop a common language about the financial implications of sustainability. As the 
corporate sustainability disclosure landscape becomes more complex over time, many 
global businesses and investors demand simplicity and clarity of frameworks. In response, in 
November 2020, the International Integrated Reporting Council (IIRC) and the Sustainability 
Accounting Standards Board (SASB) announced their intention to merge with the Value 
Reporting Foundation, which was formally established in June 2021. The SASB Standards 
provide a Set of Standards applicable to 77 industries that guide companies to disclose 
financially significant sustainability information to investors (SASB, 2021a).

In September 2020, five leading frameworks and standard-setting organizations 
(CDP, CDSB, GRI, IIRC and SASB) announced a common vision for a comprehensive 
corporate reporting system that includes both financial accounting and sustainability 
disclosure and is linked by integrated reporting. SASB and GRI announced a 
collaborative work plan in July 2020 to show how companies can use both sets of 
standards together. SASB and GRI provide complementary standards for sustainability 
information that are designed to fulfil different purposes and are based on different 
approaches to materiality. The SASB Standards focus on ESG issues that are expected to 
have a significant financial impact on the company, aiming to meet the needs of the 
majority of investors and other financial capital providers. The GRI Standards focus on 
a company’s economic, environmental, and social impacts concerning sustainable 
development, which is of interest to a wide range of stakeholders, including investors 
(SASB, 2021b)

2.5. International Integrated Reporting Council (IIRC)

IIRC is a global coalition of regulators, investors, companies, standard setters, 
professional accountants, and organizations dedicated to reaping the benefits 
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of integrated strategic thinking, improving external stakeholder disclosure, and 
increasing the value of corporate reporting. IR encompasses financial and non-financial 
information to notify stakeholders about an organization’s capacity and ability to 
create short- and long-term value (Ima, 2021). IIRC published the first version of 
the ‘International Integrated Reporting <IR>Framework’ in December 2013. IIRC 
initiated a revision process in February 2020. IIRC published Framework revisions in 
January 2021 focused on simplifying the statement of responsibility required for the 
integrated report (Iasplus, 2021a).

The Integrated Reporting Framework is a principle-based multidimensional 
framework used worldwide to facilitate the preparation of integrated reporting. 
Integrated reporting brings together crucial information about an organization’s 
strategy, governance, performance, and prospects, reflecting the business, social, and 
environmental context in which it operates. It provides a clear and concise presentation 
of how the organization is creating value now and in the future (VRF, 2021).

2.6. Task Force on Climate-Related Financial Disclosures (TCFD)

The Climate-Related Financial Disclosures Task Force (TCFD) was established by the 
Financial Stability Board (FSB) in 2015 to develop consistent climate-related financial 
risk disclosures for use by companies, banks, and investors to provide information to 
stakeholders. Increasing the amount of reliable information on financial institutions’ 
exposure to climate-related risks and opportunities will strengthen the financial 
system’s stability, contribute to a better understanding of climate risks, and facilitate 
financing the transition to a more stable and sustainable economy (UNEPFI, 2021a). 

TCFD recommendations on climate-related financial disclosures are widely 
adaptable and applicable for industries and organizations in their application 
areas. They are designed to solicit forward-looking, decision-making information 
that can be incorporated into mainstream financial reports. The recommendations are 
structured around four thematic areas representing vital elements of how organizations 
operate: governance, strategy, risk management, and metrics and objectives. TCFD 
also publishes the progress made by the enterprises in the implementation of the 
recommendations in its reports (FSB, 2021).

2.7. IASB-IFRS  Foundation

The International Accounting Standards Board (IASB) is an independent organization 
that develops and approves International Financial Reporting Standards (IFRSs, 
formerly IAS) and operates under the supervision of the IFRS foundation. The IASB 
was established in 2001 to replace the International Accounting Standards Committee 
(IASC) (Iasplus, 2021b). The Board is an independent group of experts with up-to-
date and practical experience in setting accounting standards, preparing, auditing, and 
using financial reports, and in accounting education (IFRS, 2021a). The published 
standards have a wide application area and affect the accounting and financial 
reporting processes. With this field of application, international unity in accounting 
and financial reporting, the use of a common language, and the opportunity to compare 
are provided. 
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With the developments in sustainability reporting and integrated reporting 
practices, the approach supported by the IFRS Foundation’s Board of Trustees is to 
create a new Sustainability Standards Board (SSB) under the management structure of 
the IFRS Foundation to ensure consistency and comparability and to develop global 
sustainability standards. The IFRS Foundation Board of Trustees seeks to establish 
an international sustainability standards board in response to the growing and rapidly 
evolving demand for companies to improve the global consistency and comparability 
of their sustainability disclosures to meet the needs of investors and other capital 
market participants (IFRS, 2021b). In the course of these studies, the need to develop 
more intertwined or new relationships with a broader stakeholder base such as 
professional organizations, non-governmental organizations, certain legislatures, and 
other organizations that publish guidance on sustainability and integrated reporting 
will come to the fore (IFRS, 2021c).

2.8. Other Organizations and Mechanisms

The United Nations Environment Program Finance Initiative (UNEP FI) and Principles 
for Responsible Investment (PRI) are among the other mechanisms that affect 
sustainability activities and reporting with environmental, social, and governance 
dimensions, including climate change. UNEP FI is a collaboration between UNEP 
and the global financial industry to mobilize private sector finance for sustainable 
development, working with members and supporting institutions that include banks, 
insurance companies, and investors. Responsible banking principles and sustainable 
insurance principles have been put into practice by leading institutions in the sector on 
a global scale. UNEP FI and the UN Global Compact launched PRI in 2006, and it is 
now used by half of the world’s institutional investors (UNEPFI, 2021b).

There are private organizations, public institutions, educational institutions, and 
non-governmental organizations that make many regulations, recommendations, 
standards, and frameworks in this field. It is also seen that these institutions have 
formed new associations and organizations with the increasing importance of 
climate change, environmental problems, and sustainability in general, and the 
rapidly developing demands of stakeholders in this regard. One of these 
structures is the “Value Accounting Network”. The purpose of the value 
accounting network is to advance the role of value accounting in decision 
making, governance, and disclosure. To this end, the members of the Value 
Accounting network aim to collaborate, harmonize, and create consistency in the 
field of value accounting. Value accounting is defined by the Network as: “The 
collection, calibration, and use of information about the relative value that an 
organization creates or erodes for its stakeholders, using common units. This 
information is used when making decisions for a variety of purposes” (Capitals 
Coalition, 2021).

Other mechanisms related to the sustainability activities of businesses are rating 
agencies and scoring results. There are various rating tools in the market, such as 
KLD, EIRIS, SAM, FTSE4Good, MSCI’s ESG index, Asian Sustainability Reporting 
(ASR) that try to measure the ESG performance o f companie s. Only a few of these 
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reporting tools disclose information about the criteria and methodology used behind 
ESG measurements (Siew, 2015).

3. Climate Change and IFRS Standards

Businesses should consider climate changes and reflect the related risks and assessments 
in their financial statements. Organizations should consider climate-related situations 
when deciding what to account for in financial statements, how to measure accepted 
assets and liabilities, and what to disclose. This is because stakeholders demand that 
the current financial impacts of significant climate-related issues be disclosed in the 
financial statements. Disclosure of the financial impacts of climate-related issues 
provides these users with higher quality information, enabling more efficient and 
effective participation, valuation, voting, and capital allocation decisions. Disclosure 
of climate-related issues also enables markets to price the potential future financial 
impacts of climate change more effectively, which supports the reallocation of capital 
resources necessary for the transition to a low-carbon economy (CDSB, 2021b:8).

In this context, the International Accounting/Financial Reporting Standards 
(IFRS, 2021d) related to climate change are explained below:

3.1.  International Accounting Standards (IAS) 1 Presentation of 
Financial Statements

In IAS 1, it is stated that financial statements should include important information in 
order to be understandable. IAS 1 requires disclosure in footnotes of information that is 
not presented elsewhere in the financial statements but is intended to be understood. If 
the information can be reasonably expected to influence decisions made by investors, 
it will be relevant. For example, a company may be required to disclose whether 
and how it has considered climate-related risks in its impairment calculations, but 
IAS 36 does not impose any conditions for such disclosure. Where other companies 
in a similar industry identify significant impairments and investors publicly request 
such information, a company may be required to disclose whether climate-related 
risks affect the book value of assets recognized in the financial statements (Anderson, 
2019:4). According to IAS 1 116, an entity shall disclose in the footnotes at the balance 
sheet date information about key assumptions about the future and the main sources of 
estimation uncertainties that pose significant risks of causing material adjustments to 
the book values of assets and liabilities in the following financial year. Disclosures are 
given in such a way that users of the financial statements can understand management’s 
assessments of other key sources of future and other estimation uncertainties. The 
nature and extent of the information provided will vary depending on the nature of the 
assumption and other circumstances. Some examples of disclosures made: the nature 
of the assumption or other estimation uncertainty.

Accordingly, disclosures should be provided regarding the nature of the assumptions 
about the impact of climate change where the risk of resulting in a material adjustment 
to the book values of assets and liabilities within the next financial year is significant 
and/or could affect investor decision making. Appropriate disclosure of assumptions 
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and forecasts is critical for investors to understand the decisions made by management 
regarding climate-related issues. In doing so, stakeholders can determine whether they 
think a business is appropriately valued, engage with management about these issues, 
and make better decisions. Therefore, businesses should consider whether climate-
related issues will result in additional disclosures on the following topics:

•  basic assumptions, estimates, and judgments made;
•  sensitivity analysis of key assumptions used, particularly where there is sig-

nificant uncertainty and a wide range of outcomes are possible;
•  Assumptions and forecasts under different climate scenarios and their impa-

ct on financial figures if such analysis is made as part of the organization’s 
climate reporting.

It should be noted that the assumptions used in performing scenario analysis will 
not necessarily be the same as those used in preparing the financial statements. While 
scenario analysis covers a range of possible scenarios with different assumptions, 
a judgment should be made about the assumptions used in the financial statements 
based on management’s best estimate (CDSB, 2021b:15).

IAS 1 article 23 states that the financial statements will be prepared according 
to the concept of continuity. Moreover, the following statement regarding continuity 
is included in the IAS 1 article 24. “In assessing the suitability of the business 
continuity concept, management considers the available information at least for 
twelve months after the balance sheet date, although it is not limited to this. The 
intensity of considerations will depend on the characteristics of each case. If the 
business has a history of operating profitability and easy access to financial resources, 
the appropriateness of the concept of business continuity can be reached without 
detailed analysis”. Climate-related matters may create significant uncertainties related 
to events or conditions that create serious doubts about the ability of a business to 
maintain its continuity. In assessing whether a continuity of preparedness basis is 
appropriate, information on climate matters, along with other uncertainties, should be 
taken into account (Ernst Young, 2020: 2). This will become an increasingly important 
issue, especially for businesses operating in carbon-intensive industries or exposed to 
significant physical climate risks (CDSB, 2021b:16).

3.2. IAS 37 Provisions, Contingent Liabilities and Contingent Assets

Regarding measurement, climate-related risks and uncertainties can affect the best 
estimates of new and existing provisions.

In accordance with IAS 37 article 14, a provision is recognized in the financial 
statements in the presence of the following conditions:

“a)  If the entity has a present obligation (legal or constructive) resulting from a 
past event;

b)  If it is probable that an outflow of resources embodying economic benefits will 
be required to settle the obligation; and

c) If the amount of the liability can be estimated reliably.” 
In addition, as per article 59 of IAS 37, “provisions are reviewed at the end of each 

reporting period and adjusted to reflect the best available estimate”.
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In this context, businesses may have to set aside provisions in order to meet 
the determined criteria related to climate. Accordingly, new provisions may need to 
be accounted for due to new liabilities arising from climate-related risks, such as 
requirements for premature decommissioning of emission-generating assets. Similarly, 
a provision may need to be accounted for due to existing obligations that were 
previously deemed unlikely but are now seen as likely to occur; for example, the loss 
of a lawsuit related to polluting activities is now accepted as more probable (CDSB, 
2021b:17). Moreover, the provisions set aside for environmental rehabilitation, which 
we frequently encounter in the mining sector, may appear in many other sectors 
(Gedik, 2021).

IAS 37 article 10 explains the constructive obligation as follows. It is the liability 
of the entity arising from the following acts: 

(a)  The entity’s commitment to other parties that it will assume certain
responsibilities, by past practice, published policies, or sufficiently specific
current disclosures; and

(b)  As a result, the fact that the entity has created a valid expectation with others
that it will fulfill these responsibilities.

Although there is no legal obligation to clear up the contamination if the company 
operates in a country without environmental legislation but has a well-publicized 
environmental policy and a commitment to clean up all pollution it causes, the 
corporation’s prior behavior creates an assumed obligation. This further illustrates 
how a new provision may arise due to the creation of a constructive obligation.

According to IAS 37 article 86, companies must provide a brief description of 
the nature of the liability for each class of contingent liability unless the probability 
of any outflow of payments under Contingent Liabilities is low. To estimate the 
financial impact and fulfill the obligation, an indication of uncertainties regarding 
the timing or amount of the outflow of resources should be stated if applicable. 
New contingent liabilities related to climate may need to be disclosed for potential 
liabilities or existing contingencies that were previously thought to be remotely 
possible. It may necessitate the disclosure of contingent liability for potential 
litigation and fines or penalties resulting from environmental and other regulations 
if the entity may have violated a regulation but is less than 50% likely to have to 
pay (Anderson, 2019: 6).

3.3. IAS 36 Impairment of Assets

According to IAS 36 article 9, “As of each reporting date, an entity assesses whether 
there is any indication that an asset may be impaired. If such an indication exists, the 
entity estimates the recoverable amount of the asset.” 

The book value of an entity’s assets or cash-generating units (including goodwill) 
may be overstated if the impairment calculations do not cover the impact of climate-
related matters. Entities are obliged to assess for any indication of impairment at each 
reporting period. Exposure to climate-related matters can be an indication that an 
asset (or group of assets) is impaired. For example, a decrease in demand for products 
that emit greenhouse gases may indicate that a manufacturing facility may suffer. 
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Changes in regulations on climate issues should also be taken into account. Similarly, 
these factors need to be taken into account when performing the annual goodwill 
impairment test (Ernst Young, 2020:3).

Increased risk from physical climate effects may be an indication of an 
impaired asset. Physical climate risks can be both chronic and acute. Chronic 
physical risks are those associated with longer-term changes in climate patterns, 
such as a long-term sea-level rise or temperature rise. Acute physical risks refer 
to event-based risks, including the increased severity and frequency of extreme 
weather events such as floods or forest fires. When these risks are recognized 
as indicators of impairment, companies will need to make a judgment about the 
impact of such risks on cash flows as part of their impairment calculations (CDSB, 
2021b:19).

IAS 36 requires that the recoverable amount, if estimated through value in use, be 
based on reasonable and supportable assumptions that represent management’s best 
estimate of the range of future economic conditions. This requires organizations to 
consider whether climate-related issues affect these assumptions. 

For value-in-use calculations, IAS 36 also requires estimating future cash flows 
in an asset’s current state; therefore, entities will need to exclude estimated cash 
flows expected to result from the improved performance of the asset. A decision 
may need to be made as to whether costs associated with bringing the asset into 
compliance with climate requirements should be excluded. When the recoverable 
amount is estimated at fair value less costs of disposal, an entity will need to consider 
the views of market participants regarding possible climate-related legislation 
that could affect the fair value measurement of related assets and cash-generating 
units. Information on how climate risks are considered into recoverable amount 
estimates will be suitable for users of financial statements where climate risks may 
have a substantial impact on a firm, such as the introduction of emission reduction 
legislation that increases production costs. Moreover, in some instances, the basic 
assumptions used to measure the recoverable amount and information about 
reasonable possible changes in these assumptions need to be disclosed. Climate-
related issues could reasonably affect what is considered possible changes (Ernst 
Young, 2020: 3).

3.4. IAS 16 Tangible Fixed Assets

Climate-related issues can lead to a change in spending to adapt business activities. 
The entity will need to determine whether these expenses meet the definition of an 
asset and, accordingly, whether they can be accounted for as tangible or intangible 
assets. According to IAS 16 article 51, it requires businesses to review the estimated 
residual values and expected useful lives of assets at least annually (Ernst Young, 
2020: 2). Therefore, preparers of financial statements should consider whether  
climate-related factors will affect the useful life and residual value of assets held by 
the entity. Changes in one or both affect the amount of depreciation accounted for 
each year and may also indicate impairment (CDSB, 2021b:21). For example, when 
an enterprise that will switch to a production structure that will reduce its carbon 
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emissions states that its target is “net zero” in 2030, it may need to switch to machinery 
and equipment suitable for this system. This change will change the useful life, which 
determines the residual value and depreciation period of the tangible assets. Research 
and development expenses incurred by businesses in order to adapt to the new system 
will only be recorded as intangible assets if they match certain criteria, with the 
remainder becoming expenses (Gedik, 2021).

3.5. IFRS 13 Fair Value Measurement

Climate-related matters may affect the fair value measurement of assets and liabilities in 
the financial statements. For example, market participants’ views on possible climate-
related legislation may affect the fair value of an asset or liability. Climate-related 
matters may also affect disclosures about fair value measurements. Specifically, fair 
value measurements classified at level 3 of the fair value hierarchy use unobservable 
inputs crucial to these measurements (Anderson, 2020: 5).

3.6.  IFRS 9 Financial Instruments and IFRS 7 Financial Instruments: 
Disclosures

IFRS 9 impairment requirements use forward-looking information to recognize 
expected credit losses. For companies applying these requirements, particularly 
lenders (banks), determining whether credit risk has increased significantly since 
initial recognition is a critical step in estimating expected credit losses.

Such a determination requires the lender to assess whether any actual or anticipated 
adverse changes in the borrower’s regulatory, economic, or technological environment 
significantly alter the borrower’s ability to meet its debt obligations. When banks 
invest in projects or lend money to businesses vulnerable to climate change, they must 
examine how their exposure to climate risk may affect the predicted credit losses on 
such loans and investments (Anderson, 2019: 6). Climate-related difficulties, such 
as environmental disasters or regulatory changes, may affect the lender’s exposure 
to credit losses and the borrower’s ability to pay its debt commitments to the lender.

Climate-related issues can also affect the lender’s exposure to credit losses. For 
example, wildfires, floods, or political and regulatory changes can adversely affect a 
borrower’s ability to meet its debt obligations to a lender. Furthermore, assets may 
also become inaccessible or uninsurable, which affects the collateral value for lenders 
(Anderson, 2020: 5).

IFRS 7 requires disclosure of information about a company’s financial instruments, 
including the nature and extent of risks arising from financial instruments and how 
the company manages those risks. Climate-related issues can expose a company 
to financial instrument-related risks. For example, it may be necessary for lenders 
to provide information about the impact of climate-related considerations on the 
measurement of expected credit losses or on concentrations of credit risk. When 
revealing market risk concentrations, equity investors may be compelled to submit 
information on investments by industry or sector, highlighting areas vulnerable to 
climate-related risks (Anderson, 2020: 5).
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4.  Example of Reporting Climate Change Issues under IFRS in a 
Manufacturing Business

The exceptional cases and results of a food production enterprise related to climate 
change and environmental issues (related to sustainable development goals) that 
occur during the accounting period are as follows; In line with this information and 
according to IFRS related standards, the reporting examples that should be made 
within the set of financial statements can be suggested as follows;

The enterprise’s top management has provided the relevant organizational 
structuring by making authorization definitions on climate change and environmental 
issues, and has the necessary environmental standards and publishes an integrated 
report; therefore, the enterprise has an information system that monitors the relevant 
indicators according to the GRI principles.

The enterprise uses beet sugar, which requires intense water demand, as a raw 
material in food production, and as a result of developments and scenario analysis 
related to climate change, a decrease in supply is expected due to water shortage in the 
production of beet sugar. As a result of this water-induced decrease in beet production, 
there may be an increase in prices and interruptions in supply. An increase in prices is 
also expected in new contracts made with contracted manufacturers.
Expected Effects (Result);
 This situation is expected to have the following consequences for the production 
center (cash-generating unit) producing biscuits and confectionery;

 – increased direct and indirect costs,
 – increased capital expenditure (development of new projects),
 – declining revenues due to reduced production capacity,
 – loss of customers due to artificial sweetener to be used, etc.

Reporting;
The biggest challenge in terms of accounting and financial reporting is determining 

the timing of these climate-related problems and financial impacts and predicting their 
financial results. In this case, the water-related problem will cause additional cash 
outflows due to increased costs for the relevant production center (cash-generating 
unit), and there will even be a decrease in cash inflows due to production interruption/
decrease. 

This will require an assessment of impairment in these valuation processes. 
Moreover, “if there is an indication that an asset may be impaired, it may indicate 
that the remaining useful life, the depreciation method, or the residual value of the 
asset should be reviewed and adjusted in accordance with the relevant Standard, 
even if no impairment loss is recognized for the asset” (IAS 36.17). Accordingly, 
management will also need to consider whether to revise the useful lives of relevant 
plant machinery and equipment.

As a result of the evaluation;
•  Impairment of tangible assets that are adversely affected by impairment will 

be shown in the financial statements;
•  Statement of income affected by increased impairment loss (decrease in pro-

fit margin)
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Explanations on uncertainties in estimations should be included in IAS 1 articles 
125-133. In this context,

The company makes the following explanations in the footnotes of its financial
statements: 

•   Its significant accounting policies,
•   Significant estimates and assumptions it uses for impairment testing, 
•Price trends, 
•   Changes in demand and rising costs. 
In addition to the amounts recorded for assets and liabilities, significant judgments 

and estimates that may materially affect the relevant income/expenses recognized 
during the period should be disclosed. 

The entity also makes clear that actual results may differ materially from the 
estimates made. It specifies the key assumptions that investors use in testing for 
impairment so that they can determine the potential effects of the use of different 
assumptions on the financial statements. 

•  In line with its net-zero and emission reduction targets, the company plans 
to withdraw its old technology-based production line from production in the 
next three years (with ten more years of economic life left). A management 
statement regarding this has also been published. A gradual transition is plan-
ned from the relevant accounting period.

• This may cause the following consequences for the relevant production unit;
• Increased costs (depreciation, new investment, etc.)
•  Reputation, increased revenues from increased demand for products and ser-

vices, access to new markets,
• Making more use of public supports,
• Use of new technologies; production advantage,
•  Disposal of the machine park in question before the expected period causes 

a sale with a lower value, etc.

Reporting
The most significant effect is that relevant TAs (tangible assets) have shorter 

useful lives under IAS 16 (which will also lead to a change in accounting policy under 
IAS 8). Due to the disposal of the related TAs and since the sale will be made in a 
condition whose economic life continues, a higher cash inflow is expected compared 
to a sale to be made on a later date.

There is an additional capital requirement for new investments, and capital costs 
will also arise. This situation, which requires cash outflow in the short term, will 
reduce energy costs in the long term. Impairment testing may be required as useful life 
changes may indicate impairment for the relevant facility (IAS 36.12(f)).

Pursuant to IAS 16.50: “The amount of depreciation (cost minus residual value) 
should be allocated on a systematic basis over the useful life of the asset… The residual 
value and useful life of an asset should be reviewed at least at the end of each fiscal 
year, and if expectations differ from previous estimates, any changes are accounted for 
prospectively as a change in estimate in accordance with IAS 8.” Until the transition 

Expected Effects (Result);
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period for the facility is completed, an increase will occur in the depreciation amounts 
for the relevant facility, machinery, and devices. • Profit and Loss will be affected by 
the increased cost of depreciation.

However, although disclosures should include indicators and a discussion of 
impairment assessments, an impairment may not be necessary.

Changes in accounting estimates (useful life and residual value) are required to be 
disclosed in IAS 8 Accounting Policies, Changes in Accounting Estimates and Errors 
(paragraph 39).

The disclosure should include the effect of changes in the accounting period and 
the reason for this, the reason for the change in their expected useful life. If it is a 
significant estimate, it will need to elaborate on the assumptions to reassess the residual 
value. This is likely to be seen as an important source of estimation uncertainty. IAS 
1.125 and .129 require disclosure of the sources of estimation uncertainty and the 
key assumptions management uses in determining residual values and sensitivities 
of assets.

 The key assumptions and judgments made and the sensitivity of these estimates 
to different assumptions are important disclosures (and probably most useful to 
users). Furthermore, the company must disclose the expected impact in future periods 
regarding the change in depreciation. This will have implications for items such as 
profit from continuing operations, profit after tax, and earnings per share.

Additional things to consider are:
•  Impairment testing may be required as a net-zero commitment announce-

ment, and a change in useful lives may be an indication of impairment (IAS
36.12(f))

•  If impairment has been identified, various disclosures are required in accor-
dance with IAS 36.126-130

•  If there is no impairment, it can still be a significant source of estimation
uncertainty. Additionally, users may view the company’s lack of impairment
as a key item in response to a change in strategy, and more information may
be needed about the assumptions and estimates used by management in de-
termining whether there is any impairment .

5. Conclusion

The expanding reporting framework of accounting requires disclosure of non-
financial information as well as financial information. Sustainability reports 
or integrated reports, which are the output of sustainability accounting, 
are valuable tools used in conveying information about all dimensions of 
sustainability to stakeholders. In this context, businesses adopt widely used 
standards or frameworks and prepare reports accordingly. However, the 
existence of a large number of frameworks, recommendations, and standards 
with international validity adversely affects the consistency and comparability 
of the relevant reports. While collaborations and convergence studies 
continue between the institutions that set the standards, preparations for the 
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establishment of a sustainability standards board within the international 
financial reporting standards foundation have also started. Today, the increasing 
importance of issues related to climate change in the world pushes businesses 
to be more sensitive in this regard, and the financial results of the decisions 
taken, the activities carried out, and the climate-related events also highlight the 
necessity of reporting. Among the frameworks created by many institutions and 
organizations, CDSB prepares guidelines for integrating climate-related issues 
into financial statements, helping to explain climate-related issues within the 
scope of financial statements prepared under IFRS.

The study includes and exemplifies information that needs to be provided about 
climate change and environmental challenges within the scope of IFRS. In this 
direction, it aims to guide the practitioners about what kind of regulations climate 
changes and environmental factors bring in accounting and reporting standards and 
guide businesses about the implementation of international financial reporting and 
accounting standards within the scope of climate changes. As a result, it provided 
a more detailed assessment of how climate and environmental issues are reflected 
in business financial statements and disclosures and how businesses’ assets and 
liabilities change due to climate and environmental conditions. Changing climatic 
conditions and environmental challenges are likely to play a larger role in today’s 
society and corporate decisions and activities. By following these developments, it 
may be proposed to carry out more comprehensive studies on the reporting of climate 
change and environmental issues together with financial statements and disclosures 
in future studies.
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1. Introduction

The direct selling sector relies heavily on multi-level marketing, commonly known 
as network marketing. It has been regarded as a very successful and effective method 
of bringing things to customers as a result of the successes obtained over many years. 
Multi-level marketing is a business model that allows companies to promote and 
advertise their products to distribution networks, store rents, and advertising without 
spending a lot of money. Multi-level marketing is a method of making money that 
involves direct marketing. Distributors who are not paid earn money from the sales of 
goods or services, as well as from the people they bring into the business who make 
sales under the same conditions as them. (Vander and Keep, 2002:140).

Distributors benefit financially from two different activities in the multi-level 
marketing system (Çakmak, 2011:12). Depending on the type of business, distributors 
might profit from both their own sales and the members they join. This characteristic 
of the structure is represented in the name “multi-level.” The distributor can receive 
commissions on the levels in this system. When multi-level marketing system 
distributors recruit new distributors, they become leaders and begin to train the new 
recruits. This is a leadership role, not a management position. Every distributor is a 
self-employed businessman (Biggart, 1989:87).

Today, multi-level marketing systems want to be clearly separated from pyramid 
structures that do not aim the sale of a particular product to the benefit of the end-user, 
and that promise gains only by adding people to the system and creating a “pyramid 
chain”. Many regulations in the European Union and the United States have been 
enacted to distinguish multi-level marketing systems from pyramid schemes. A 
law like this can be found in Turkey’s Consumer Protection Law No. 6502, which 
comes into force in 2014. Pyramid sales systems, in Article 80, are defined as “giving 
participants the possibility of gaining money or assets in exchange for putting some 
money or assets into the system, provided that other participants are found in the 
system under the same conditions, and making the acquisition of assets dependent, in 
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whole or in part, on the compliance of other participants’ conditions, and a system that 
earning expectation is unrealistic or very difficult to realize.” It is forbidden to install, 
disseminate or recommend. The brief separation of laws from pyramid systems and 
legitimate multi-level marketing businesses facilitates the activities of legitimate 
companies such as Avon, Oriflame, Tupperware operating in many countries.
In this section, firstly, the customer issue is discussed within the conceptual 
framework of multi-level marketing, and the significance of customer behav-
ior in multi-level marketing is discussed in the light of the related literature.

2. Multi-Level Marketing and Development

The history of multi-level marketing is thought to date back to the 1700s. In the 18th 
century, a North American peddler started to bring news and products to those living 
far from the city center, and the method later turned into door-to-door marketing.

The establishment of the California Perilime Company, now known as Avon, and 
Wear-Ever, a cookware retailer, brought door-to-door marketing a new dimension. 
Products were initially sold solely through door-to-door sales and house parties. 
Typically, the intended audience was the distributor’s family. C.J. Walker established 
her own hair care product factory in 1905 and sought out distributors to serve various 
consumers (Alturas et al., 2005: 47). Distributors were only sharing with customers 
one-on-one. They were demonstrating the products to promote them. Face-to-face 
presentations were used to introduce many products, including vacuum cleaners, 
encyclopedias, food storage containers, chewing gum, and cooking utensils. 
Tuppenware, one of the pioneers of the industry, used the party method. Potential 
customers who met at house parties got to know the products through personal 
experience. Especially in the 1940s, plastic products were new to consumers and 
many people did not know how to use them. Tuppenware came up with the concept 
of the house party with the slogan “the modern way to shop”. Distributor friends, 
acquaintances, or neighbors were organizing days at home, invitations. Thus, it gained 
the trust of customers (Yin, 2015:4).

Nutralite, which was founded in 1934, is reported to have established a method 
that differs from traditional marketing approaches in 1945 and used it to sales studies, 
making it one of the first systematic implementations of multi-level marketing. The 
multi-level marketing concept is considered to have emerged as a result of coincidences 
in this processing’s marketing activity. Nutralite, formerly known as the California 
Vitamin Company, used direct sales methods at the time of its establishment (Taşoğlu, 
2006:6). Nutralite’s distributors observed that their friends and acquaintances were 
more interested in the company’s products if they thought there were job opportunities 
at Nurtalite. Recruiting new distributors, on the other hand, had no effect on existing 
distributors until then. Nutralite came up with the idea and began rewarding distributors 
who brought in new distributors. Sponsor distributors began to receive a commission 
for each new distributor they brought in, and thus the “pyramid” structure was born. 
With this feed strategy, Nutralite has had an unpredictably high level of success and 
profit. Within a decade, it gained a large market share not only in the USA but also in 



CHAPTER XIV 231

other countries (Rani and Kumar, 2013:14).
In the early 1960s, Richard DeVos and Jay Van Andel, distributors of Nutralite, 

decided to set up their own company and laid the foundations for Amway, which 
uses one of the largest multi-level marketing systems in the world. This household 
cleaning business has grown so much that it has the power to one day buy Nutralite 
and include nutritional supplements in its portfolio. Dr. Forrest C. Shaklee, another 
distributor who left Nutralite, founded his own company under the name Shaklee and 
became successful.

Multi-level marketing has benefited from word-of-mouth marketing as well as 
house parties and meetings. Dr. Forrest C. Shaklee, the company’s founder, wanted 
to emphasize the recommendations of people who use the product for the sale of 
multivitamins. At a time when the medicine is only used for treatment and not 
recognized as a support product, Forrest improves his sales by encouraging clients to 
share their personal experiences with their contacts (Yin, 2015: 10).

According to the data of Network Marketing HQ (2019), multi-level marketing 
corresponds to a 350 billion dollar industry today. It is claimed that more than 100 
million people are employed in this industry worldwide and tens of thousands of 
people are involved in this industry every year. In the USA, it is estimated that 70% of 
the total revenue of the natural selling market is derived from multi-level marketing 
systems (Attri and Chaturvedi, 2011).

2.1. Elements of Multi-Level Marketing

Important system elements must be addressed in order to completely comprehend the 
functioning of multi-level marketing systems and to better analyze the behavior of 
the consumer, who also serves as a distributor or potential distributor in the system. 
The first thing to analyze from the customer’s standpoint is goods and services. Then, 
distributor relations should be examined together with the motivation sources that 
provide distributorship and the concept of sponsorship as a kind of top distributorship 
seen in some multi-level marketing systems.

Liu (1992:34-35) determined in a research that two features are common in multi-
level marketing products:

•  Re-Purchasability: For the longevity of a multi-level marketing business, 
customers need to demand and buy the same products over and over again. 
Customers and distributors stay in touch for a long time. Thus, a strong cus-
tomer loyalty phenomenon occurs.

•  Concentrating On Differentiation Strategies: Multi-level marketing com-
panies pay attention to the qualities of their products in order to set them 
apart from competitors that use traditional marketing methods. Tuppenwa-
re, for example, which has long been a multi-level marketing success story, 
emphasizes that its products are healthier than their plastic counterparts on 
the market. Features such as being healthier, more durable, or more useful 
separate products.

Distributor attitudes and customer communication are influenced by multi-level 
marketing firms’ product and service preferences, as well as the types of goods 
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and services chosen by businesses with successful operations in this channel. 
Distributors, who are a crucial component of this system, play several roles. 
Members and distributors of the company are known as distributors. It is well 
known that they also play the role of the company’s customer. It is expected that 
the distributor has prior experience with the products. The fact that distributors are 
also clients and consumers of products has an impact on their sales performance. 
As mentioned earlier, another role of the distributor is the representative role, 
which brings new distributors to the business. The distributor aims to achieve its 
goal of making profits while taking on all the roles of representatives carrying the 
task of acquiring members, distributors, customers, consumers and distributors. 
Additionally, in multi-level marketing Systems, distributors are seen as both sales 
teams and customers (Sparks and Schenk, 2001: 850). Multi-level marketing is a 
marketing trend in which customers are encouraged to take an active role in the 
promotion and sale of the goods or services they buy (Drucker and Fleischer, 2012: 
456).

Customers’ perceptions of the quality of goods or services are shaped differently 
in multi-level marketing businesses than in the retail industry. In addition to the 
features of the goods or services, the network of distributors and social relations are 
enhanced when it comes to the perception of quality (Feng and Morrison, 2007:589). 
The enterprise’s “voice” is its products or services. As a result, it is expected that 
the product would stand out from its mass market competitors. This provides a 
competitive advantage to the multi-level marketing industry. Even if similar items 
or services are available in the mass market, the multi-level marketing company will 
use incentives to differentiate its portfolio. The distributor who sells the goods or 
services is also a component of the customer’s opinion of quality. Through its social 
relationships, the distributor reinforces this quality perception. In the retail industry, 
such a strong influence is uncommon. In order to express a sense of excellence, the 
retail business applies costly media such as television and print publications. The 
structure or message is brief and basic in an expensive advertising environment. 
As a result, it is intended that the target audience would quickly comprehend the 
message. The distributor, on the other hand, is at the core of information distribution 
in multi-level marketing. However, in multi-level marketing, there is the distributor 
at the center of information distribution (Yin, 2015:21). The distributor provides a 
perception of the goods or services by means of interpersonal communication. Even 
if the distributor cannot reach many people at once, the return of each communication 
is written as a plus one in the quality section.

Customer communication is one of the most crucial aspects of multi-level 
marketing. These characteristics promote the success of multi-level marketing 
companies, which use a different type of customer communication than traditional 
marketing. Health products, cosmetics and care products, kitchen equipment and 
cleaning products, internet-related products, and service marketing are all examples 
of marketing tools and strategies. Earnings plans are another aspect of multi-level 
marketing. The profit schemes of the distributors give the system its character and 
explain its layered nature (https://www.independet.co.uk/property/interiors/secret-
history-of-tupperware-2100910.html):
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Tuppenvare was developed by Earl Tapper, who first put the product on sale 
in 1946. Tapper, a chemist, was experimenting with improving the plastic storage 
containers that were very popular at the time. The original Tuppenvare products 
were the kind of storage containers that would be used to keep food fresh in the 
refrigerator for a minimum of time, meeting the overall needs of the post-war 
United States.

No one wanted to buy the products when they first came out. Earl Tapper went 
on a search for a means to explain the features of the products to buyers at this time. 
He engaged a party planner and believed that distributors’ home parties were the 
most usual place for product features promotion. He signed with Brownie Wise, a 
businesswoman who organizes house parties.

Tuppenware products sold during house parties exploded in popularity. 
Tuppenware was removed off store shelves in 1951. Tuppenware has built a large 
network of distributors among women who wish to work from home and make their 
own money. 

Relationship marketing, face-to-face sales and word-of-mouth marketing methods 
are used in multi-level marketing to build communication with clients reached through 
distributors. Businesses can contact clients by establishing different strategies based 
on the type of product, such as organizing home parties for kitchen products and office 
parties for cosmetics.

3.  Customer and Customer Importance in Multi-Level 
Marketing

According to market segmentation studies of direct sales clients, some people in 
society, such as housewives, part-time businesswomen with pre-school children, 
single men under the age of 40, and middle-income families, find such marketing 
tactics more appealing (Darian, 1987: 185). People that shop from multi-level 
marketing organizations are largely middle-aged and younger, according to another 
study (Peterson et al, 1989: 274). Customers who shop through direct marketing are 
attracted to multi-level marketing businesses. The customer portfolio is a cluster 
within this group, which also includes distributors. In multi-level marketing systems, 
customer behavior, customer satisfaction and customer loyalty are also shaped within 
the scope of the distinctive features and elements of the system.

3.1. Customer Behavior in Multi-Level Marketing

Examining the processes of selecting, purchasing, and using products, services, ideas, 
or experiences to meet the needs and wants of individuals or communities is known as 
customer behavior (Solomon, 2016: 25). Cultural, social, personal, and psychological 
factors all play a role in customer behavior. Culture, subculture, and social class are 
cultural factors, while groups, social networks, family, roles, and statuses are social 
elements. Age and life cycle stage, occupation, economic status, lifestyle, personality, 
and self-concept are all personal aspects. Motivation, perception, learning, beliefs, 
and attitudes are all psychological factors (Kotler and Armstrong, 2012: 32).
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The social incentives are emphasized by the formation of a direct connection 
between the client and the business at the core of the multi-level marketing 
system. “The characteristics of the marketed product that distinguish it from 
similar ones” and “pressure from friends or relatives” emerged as purchasing 
factors in a study of 200 multi-level marketing business clients in Taiwan. 
The marketed product’s distinctive feature is not its highest quality, but rather 
features such as cost or usefulness. With the pressure of friends or relatives, it 
is expressed that the distributors, that is, the sellers, are friends or relatives of 
the customer and that they provide the sale in a “memory relationship” (Chen 
et al., 1998:22).

Research indicates that recommendations from acquaintances and relatives 
are much more effective in purchasing decisions of consumers than an ordinary 
advertising campaign they encounter every day. Doubts about the performance quality 
of a product direct people to those with whom they have non-commercial relationships 
(DiMaggio and Louch, 1998: 620).

Customer behavior is influenced by the consumer’s impression of the multi-level 
marketing system in multi-level marketing. Some customers react to the system itself 
and refuse to buy any product in this way. Some clients, on the other hand, are not 
prejudiced in this way. Biggart (1989: 101-102) classifies purchase factors into three 
groups:

•  Product: Research has shown that the customers of multi-level marketing 
systems are people below middle age who accept innovations more quickly. 
From this point of view, the type of product is very important. The fact that 
the product is newer, more fashionable, easier to use, and personalization 
affects the buyer audience.

•  Product Price: Several studies have demonstrated the importance of pro-
duct price in multi-level marketing systems. The product price is clearly 
disclosed to the customer in multi-level marketing systems. The price of the 
product is frequently displayed to the buyer from a list or catalog, and he/she 
can compare it to other brands. Furthermore, there is no unknown seller in 
the middle; most of the time, a transaction is done with a seller who has been 
recommended by family or friends and who has the impression of being able 
to “provide a reasonable price.”

•  Ease of Shopping: Ease of shopping, which is seen as one of the reasons 
why multi-level marketing systems are preferred, includes elements such 
as easy access to the product, easy meeting with the distributor, informing 
about the supply of the product, and sometimes bringing the product to home 
or work. It has been found that this convenience is effective in the purchase 
decision of the customer.

3.2. Customer Satisfaction in Multi-Level Marketing

Customer satisfaction, which refers to how a customer feels after purchasing a product 
or service, has a significant impact on the customer’s future behavior. Every consumer 
uses or evaluates the product or service they buy while incorporating it into their 
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lives. High customer satisfaction levels provide a competitive advantage to businesses 
(Solomon, 2016:44).

Customer satisfaction does not have a single definition. Customer satisfaction, 
on the other hand, relates to the emotional response to the dimension of meeting 
the customer’s expectations for a good or service (Oliver, 1980: 462). Customer 
satisfaction is believed to occur if the performance of the product or service and the 
benefit it provides meet or exceed the customer’s expectations. If the performance 
or benefit of the product or service is below the customer’s expectation, customer 
satisfaction does not occur.

Goods and services sold through multi-level marketing should meet customers’ 
requirements in terms of quality, design, durability. In addition to these, 
environmental factors such as the economy, social trends, technology, political 
and legal forces also play a decisive role. In multi-level marketing, presenting 
the product to the customer with introductory information and paying individual 
attention to the customer are considered as factors affecting customer satisfaction 
(Taşoğlu, 2006:22).
The dual relationship between the customer and the salesperson is a de-
fining element of multi-level marketing. Trust, personal care and atten-
tion, and the opportunity to examine products are all benefits of this 
dual relationship (Wotruba and Pribova, 1996: 432). In this regard, the 
distributor’s view of sales and client satisfaction emerges as a process 
(Makni, 2015: 87). According to a survey, the distributor’s knowledge of 
the goods and services is sufficient among the factors affecting customer 
satisfaction. In this respect, it is very vital for the person who makes the 
sale in natural sales businesses to have certain equipment related to the 
goods or services sold by the distributor in multi-level marketing busi-
nesses (Musa, 2005:9).

It has been found that customer satisfaction in multi-level marketing is affected by 
the following factors (Bhattachaijee, 2016:7-8):

• Opportunity to try and test new products in a friendly environment.
•  Getting detailed information from the distributor about the products and the 

use of the products, and the distributor can devote much more time to giving 
information than a common seller,

• They can recognize new products that have not yet reached retail stores,
• Convenience and service orientation (for example; home delivery),
• Retaining a certain quality standard in products sold only by distributors,
• No middleman.

The perception of satisfaction of multi-level marketing system clients was related 
to gender, monthly family income, direct marketing experience, and experience 
with the salesperson, according to a study conducted with 1,200 people in Ireland. 
According to the same study, among the criteria that launch the sales process are sales 
made within a certain group, product characteristics, product trust, and experience 
with the person making the sale (Alturas et al., 2005).
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3.3. Customer Loyalty in Multi-Level Marketing

Social norms and institutional factors play a role in customer loyalty, which is defined 
as the strong emotional specificity and primary choice that customers show towards 
certain products and services as well as the businesses that provide them. Cognitive, 
emotional, and associative antecedents affect loyalty as well as motivation, perception, 
and behavior (Kotler and Armstrong, 2012:54).

For a long time, developing and retaining customer loyalty has been regarded as 
a critical challenge in both traditional and network marketing. It took a significant 
degree of effort to increase and protect the existing customer portfolio, especially 
given the globalization and rapid development of some sectors. The following 
conclusions were made from studies into the relationship between customer loyalty 
and profitability. Increases in customer loyalty of 5% to 85% increase business profits 
by 25% to 85% (Biggart, 1989: 91).

Among the factors affecting customer loyalty in multi-level marketing systems, 
the following items draw attention (Biggart, 1989:100-101):

•  Customer Satisfaction: Customer satisfaction is widely regarded as a 
necessity for loyalty in all marketing systems. In multi-level marketing, 
it has also been discovered that a satisfied consumer will buy the goods 
again. However, it has been discovered that in multi-level marketing, 
satisfaction is induced by factors other than product features (Makni, 
2015).

•  The Cost of Change: A loyal customer spends more time finding a new 
product or service since they already have a product or service that they like 
or use over and over again. This is obtained from a reliable environment. The 
change in multi-level marketing systems also has a social cost. Not wanting 
to move away from the social environment where the product is supplied is 
also associated with customer loyalty. 

•  Relationship of Trust: The customer’s and business’s communication and 
purchases are linked to the customer’s and business’s trust in the product or 
service. This can be accomplished in multi-level marketing through the dist-
ributor’s identification or the social environment in which the transaction is 
made. The customer has reached the distributor on several occasions and is 
often familiar with it beforehand. Similarly, he/she learned about the product 
from friends or acquaintances in various environments, including business 
and similar fields. This guarantees that confidence in the relationship deve-
lops rapidly.

•  Experiencing of the Product: Experiencing the product is shown as one 
of the advantages of multi-level marketing. In fact, the customer can not 
only try the product through sample products, especially in cosmetic pro-
ducts but also reach people who have purchased and used the product 
from their close circle and benefit from their experiences. The idea that 
distributors are also users of the product allows the customer to ask more 
questions about the product and to share their experience with the pro-
duct easily.
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3.4. Avon Example in Multi-Level (Network) Marketing

When cultural pressures forced many women into the position of housewives in 
the late 19. century, door-to-door salesperson David H. McConnell switched from 
selling books to selling cosmetics, with the aim of getting department store amenities 
to people’s doorsteps. However, it was in 1886 that the real genius breakthrough 
occurred. The California Perfume Company, of which McConnell represented, had 
its first female sales representative, P.F.E. Albee. Until then, door-to-door selling was 
virtually exclusively the domain of male salespeople. Male sales representatives, on 
the other hand, decided to treat consumers with a patronizing attitude. However, Albee 
was a symbol for the empowerment of other women and was in a role that the clients 
could associate with them. This risky step turned out to be a big win for the business.
The company that McConneli worked for, which we know today as Avon, has 
been able to sell millions of cosmetics every year since the 1920s. These sales 
figures were at a level that would overshadow the sales figures of many stores 
of the period.

Marketing, like advertising and research and development, relies heavily on 
distribution preferences. You can use your choice to build a solid and unique brand 
if you find a powerful and successful strategy to reach your customers (https://
healthybusinessfinances.com.au/six-inspiring-marketing-successes).

4. Conclusion

There aren’t many studies on customer attitudes and perceptions of multi-level 
marketing in the literature. Direct marketing has been the focus of most studies. 
Although direct marketing has a long history in the United States, academic research 
on the subject began in the 1970s (Jolson, 1971: 176). At the time, studies attempted 
to deal with the outcomes in the field of management. Businesses have now moved on 
to discovering and understanding ways to promote satisfaction for both customers and 
salespeople without sacrificing the benefits of the direct sales approach.

The multi-level marketing sector is now so large and profitable that it employs 
millions of people throughout the world. While a corporation may claim to have 
9.5 million distributors worldwide, it also claims to have over 3 million distributors 
in 80 other countries (Droney, 2016: 12). Multi-level marketing companies owe 
some of their growth to developing countries, and they keep their presence in 
these areas by using more aggressive marketing methods through their distributors. 
While conventional medicine is on the decline in developing countries, multi-level 
marketing enterprises selling health products are on the rise. Multi-level marketing 
companies with international distribution, which have the power to enter the difficult-
to-enter markets of developing countries in a fast and profitable way, gain a thousand 
advantages (Croft and Wooduffe, 1996: 212).

Since multi-level marketing businesses have no borders, researching their 
customer base is difficult. Independent distributors can be recruited by these companies 
regardless of their level of education, job status, age, experience, socioeconomic 
situation, or gender (Bloch, 1996:24). These businesses also provide employment 
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opportunities to people who are now currently jobless or unemployed for a long time.
From an operational point of view, multi-level marketing is considered as a 
“face-to-face sales or sales-oriented communication process without being 
limited to a certain location” (Peterson and Wotruba, 1996: 274). Within the 
scope of this sales and communication process, goods and services, distribu-
torship, customer communication, and earnings plans, which are the elements 
of multi-level marketing, have an important place.

Customer communication in multi-level marketing systems is influenced by three 
types of marketing: relationship marketing, face-to-face sales, and word-of-mouth 
marketing. The distributors, not the paid personnel at the company’s headquarters, 
are in charge of client communication in multi-level marketing. This leads to the 
conclusion that not all types of traditional marketing communication will work in a 
multi-level system.

In multi-level marketing businesses, relational marketing has had a significant 
impact. Relationship marketing is a technique that should be implemented over time. 
Relationship marketing is not only a technique in multi-level marketing but also a 
requirement of the essential aspects of the marketing form. This strategy necessitates 
a thorough understanding of the customer’s requirements and the offering of solutions 
that meet those requirements. Customer retention, customer satisfaction, and lifetime 
value are all important considerations. Positive results, unlike direct response 
marketing, are more visible over time. The customer relationship is valuable in 
the long term. The quality and continuity of the content of the communication are 
ensured. Distributors, who do not have to open a certain store and wait for customers, 
establish long-lasting relationships with the people around them and ensure that the 
goods or services they market are repeatedly requested and purchased. In the multi-
level marketing system, the great influence of the buyer-seller relationship on the 
purchasing decision has been revealed (Frenzen and Davis, 1990: 9).

Face-to-face selling is an element of multi-level marketing. Customers are met 
face to face by the distributor at home parties, office parties, or meetups. One-to-one 
correspondence in virtual environments is now handled in a similar manner as a result 
of the growth of internet communication. The distributor promotes the product to the 
people encountered, giving them the opportunity to test it out, explaining the benefits, 
and making sales.

Word of mouth marketing occurs when distributors and customers are in the same 
or similar social circles, and they get together on various occasions, such as home 
parties, to continue the conversation outside of marketing activities. Customers come 
to know each other outside of marketing activities, and distributors, who can also play 
the role of customers, meet customers outside of marketing activities, and frequently 
continue to meet for reasons such as kinship, friendship, and business association. 
Within these environmental factors, it is inevitable for people to share experiences 
with each other and make recommendations that will affect the purchasing decision, 
without any commercial reason or interest.

Multi-level systems predominantly market products and some services such as 
health care products, cosmetics, and personal care products, kitchen utensils, cleaning 
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products, which are restricted by law in some countries such as China. The same 
methods and communication are not used in all of them. The characteristics of the 
good or service affect the marketing methods. Sometimes the type of product also 
affects the selection and success of the distributor.

Customer behavior in multi-level marketing has attracted little research attention. The 
literature has generally focused on the organizational structure and earnings schemes of 
multi-level marketing systems, not focusing enough on the behavior of the distributor and 
the customer, which is difficult to understand. Direct marketing customers have revealed 
which communities purchase more than direct marketing systems, according to research. 
In the marketing literature, the differences in customer behavior and buying behavior 
between multi-level marketing companies and other types of businesses provide significant 
information regarding the effect of the system structure on these two phenomena.
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