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I

PREFACE

This book titled Interdisciplinary Researches in Economics and 
Administration Sciences Concepts, Researches and Applications has included 
theoretical and applied studies in the fields of Economics, Finance, Banking, 
Econometrics, Public Finance, Business Administration, Labor Economics, 
and International Relations. It consists of fifteen sections within the scope of 
economics and administrative disciplines. It also offers an interdisciplinary 
perspective, considering the fact that these fields are integrated with each 
other. The book, which consists of important contributions and determinations 
of valuable academicians, has an important place in terms of academic 
contribution values at the international level. In this respect, we would like to 
thank all the authors of the chapters who contributed to the book and the 
referee committee, the editorial board of Livre de Lyon and the layout editor 
who contributed to the publication of the book.

December 2022
Assoc. Prof. Dr. Banu TANRIOVER

Inst. M. Selcuk OZKAN
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C H A P T E R  I

CHANGE EFFECTS IN THE RELATIONSHIP 
BUDGET BALANCES-ECONOMIC 
GROWTH: A TURKEY ANALYSIS  

OF WAGNER LAW

Ahmet Niyazi ÖZKER

(Prof. Dr.)  Bandirma Onyedi Eylul University,
 Faculty of Economics and Administrative Sciences,

 Public Finance Department – TURKEY,
e-mail: niyaziozker@yahoo.com
ORCID:  0000-0001-5313-246X

1. Introduction

The relationship between public budget balances and economic growth 
is a structural phenomenon based on economic changes and public 
expenditures in all countries’ primary economic growth-oriented targets. 

On the other hand, this phenomenon emerges as an essential model of macro 
relations in reaching the targeted economic growth trends. In this context, 
models created based on questioning the contribution of change values in 
public budget balances to economic growth indicate that economic growth trend 
approaches also reveal significant regression values in parallel with the negative 
fiscal change in available budget balances. This regression is also based on the 
idea that different models are questioned, and public expenditures create an 
essential contribution value, as expressed by a basic Keynesian approach (Jahan 
et al., 2014: 54). 

This idea also takes place as a necessary criterion in the search for a 
development model of developing countries that try to catch different 
economic growth trends with additional public expenditure variability. In 
this respect, the recent interrelationships between changes in public budget 
balances and economic growth necessitated other analysis models, especially 
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in Turkey. These models have an important place, especially in terms of 
Wagner’s law, which states that the changing trend in budget balances can 
inevitably emerge with demographic characteristics (Demez, 2021: 2019. 
In this respect, today’s different increases in public budget values, the size 
of the unavoidable public space and the increasing range of public socio-
economic goals are the subject of analysis in a trend that can be expressed 
together. The necessity of comparing the analysis values of the increase in 
public budget balances in Turkey with the economic growth trend in this law, 
which can be expressed by the Wagner law and whose validity is still widely 
accepted. This requirement also reveals that the relationship between public 
budget balances and economic growth generally continues positively and that 
economic development values affect these two factors differently, especially 
mutually. However, in financing public expenditures within the relationship 
between public budget balances and economic growth, there are also financial 
impact values in which economic growth trends are indirectly affected (Van 
and Sudhipongpracha, 2015: 129-130). These effects made it inevitable to 
include the values counted as cost elements of the financial resources used 
for financing public expenditures in this model, which expresses a mutual 
correlation relationship. This inevitability means that the provision values 
of the expenditures are not only considered with an expenditure relationship 
related to tax costs but also as a cost element of other expenditure financings, 
including borrowings used to finance public expenditures. These factors have 
undoubtedly increased the effect of interest rates in the relevant model in a 
volatile economic structure and a fluctuating public expenditure portrait, 
along with growing inflation values, especially in Turkey. In today’s world, 
positive effect values in achieving economic growth goals in the framework of 
a classical approach mean a lot different than thinking that public expenditures 
are only multiplied by the multiplier effect. 

In brief, the increases in public budget balance values have a structure 
that affects economic growth trends and directly affects sectoral growth with 
increasing consumer demand (Goher et al., 2012: 205-206). There is an ongoing 
structural change in understanding this position; a meaningful analysis of all 
national income values creates added value in economic growth, especially 
contribution value scales (Bengoa and Sanchez-Robles, 2003: 530-531). As a 
result, effect of this correlation relationship is inevitable. This structural mutual 
effect of Wagner’s analysis on Turkey’s economic growth and public budget 
balance trends expresses a structure in which economic growth trends are also 
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supported by financial components that create indirect impact value. In other 
words, this approach, considered an actual increase in public expenditures, 
is a process of real economic added value in which different components 
also shape the effect values of increasing public spending that is related to 
budget balances (Zouhar et al., 2021: 40-41). This process, in which economic 
growth is considered an actual increase in GDP, also points to a structure 
where sectoral contribution values increase as financial incentive values 
and directly affect economic growth trends.  However, it is understood that 
there is a variable and fluctuating economic growth, especially in developing 
countries, revealing structural integrity that is directly related to the structural 
macro relations in which the actual increases in public expenditures in these 
countries are directly affected by the financial fragility process (Brahmbhatt 
and Canuto, 2011: 7-8).

2. Literature Review

It is possible to mention many studies conducted on an international 
scale on the analysis of the increases related to public expenditures within the 
framework of Wagner’s law. The effect values on the rise in public expenditures, 
which were determined analytically by Wagner’s approach, reveal meaningful 
results in a public expenditure increase process decided in many specific 
countries and especially in developing countries, with the analysis of a public 
rational approach process. In our study, we list some academic empirical studies 
that we find essential for our research on the increase in public expenditures 
within the scope of Wagner’s law in Table 1 below:
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Table 1. The Literature Review on The Relations of  
Public Expenditures-Economic Growth

Person/
Institution 
Doing the Study 

The Name of 
Study

Location/Institution 
Where the Study Was 
Conducted

Objective of The 
Evaluation and 
Findings

Adolf WAGNER 
(1958)

Three Extracts 
on Public 
Finance

In R. A. Musgrave and A. 
Peacock (eds.), (1958). 
Classics in the Theory 
of Public Finance. New 
York, Macmillan, pp. 
1-16.

It was drawn that the 
Wagner rules were 
dealt with in three 
frameworks and were 
first defined by Wagner.

Nebiye YAMAK 
and Yakup 
KÜÇÜKKALE, 
(1997

“Türkiye’de 
Kamu 
Harcamaları 
Ekonomik 
Büyüme 
İlişkisi,”

İktisat, Işletme ve Finans, 
131,
pp. 5-14

It is one of the 
first studies on the 
determination of 
Wagner’s law in 
Turkey and reveals 
the important 
structural qualitative 
determinations.

Rahmi YAMAK 
and Ahmet 
ZENGiN, 
(1997) 

Kalman Filtre 
Yöntemi ve 
Wagner Yasası: 
Türkiye Örneği, 
1950-1994. 

Iktisat, Işletme ve” 
Finans, 133, 
pp. 32-43

It presents 
the necessary 
qualitatively important 
determinations between 
economic growth and 
public expenditures 
as a total relationship 
model.

Yakup 
KÜÇÜKKALE 
and Rahmi 
YAMAK, 
(2012)

Cointegration, 
Causality and 
Wagner’s 
Law with 
Disaggregated 
Data: Evidence 
from Turkey, 
1968-2004.

Munich Personel RePEc 
Archive
(MPRA) 
Paper No. 36894
19 February 2012.

In this study, the 
necessary qualitative 
and meaningful 
determinations between 
related to Wagner’s law 
were made.

Gizem 
UZUNER, 
Festus Victor 
BEKUN
&
 Seyi Saint 
AKADIRİ
(2017)

Public 
Expenditures 
and Economic 
Growth: Was 
Wagner Right? 
Evidence from 
Turkey

Academic Journal of 
Economic Studies Vol. 3, 
No. 2, June 2017, 
pp. 36–40

In Turkey, an effect in 
which expenditures are 
classified, the effect of 
the recent economic 
growth trends to 
achieving economic 
growth goals
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Abdul 
GHAFOOR
(2004)

True or False:
Empirical
Evidence
on Wagner’s
Law
from Cyprus

Selçuk Üniversitesi 
İktisadi ve İdari Bilimler 
Fakültesi Sosyal ve 
Ekonomik Araştırmalar 
Dergisi”, Sayı: 8, 2004.
 pp. 58-78.

The change process of 
public expenditures in 
Cyprus, this variability 
was compared with in 
terms of Wagner rules 
that affected by the 
fragility.

Henryk 
GURGUL
Lucasz LACH 
&
Roland MESTEL 
(2012)

The Relationship 
Between 
Budgetary 
Expenditure 
and Economic 
Growth in 
Poland

Central European Journal 
of Operations Research, 
Volume: 20, Issue: 1, 2012.
pp. 161-182.

It is a critical study of 
the validity of Wagner’s 
rules and is one of the 
first to question the 
specific impact of public 
spending in Poland. 

Ahmet AY 
(2006)

Türkiye’de 
Wagner Teorisi 
Üzerine VAR 
Analizi

Selçuk Üniversitesi 
İktisadi ve İdari Bilimler 
Fakültesi Sosyal ve 
Ekonomik Araştırmalar 
Dergisi, Sayı:12, 2006.
pp. 293-314.

An analytical study on 
the validity of Wagner’s 
rules is an important 
study in Turkey. 
Significant findings have 
been reached regarding 
the meaningful of 
Wagner’s law.

Cebrail TELEK 
(2013),

Kamu 
Harcamaları 
ve Ekonomik 
Büyüme 
İlişkisi:Türkiye 
Ekonomisi 
Analizi  

Gaziantep Üniversitesi 
Sosyal Bilimler Enstitüsü,  
İktisat Anabilim Dalı, 
Yayınlanmamış       Yüksek 
Lisans Tezi. 2013.

It is a study that 
determines the changes 
in public expenditures, 
as one of the theses on 
economic growth.

Ciro Bazán , 
Víctor Josué 
Álvarez-Quiroz 
&  Yennyfer 
Morales Olivares
(2022)

Wagner’s Law 
vs. Keynesian 
Hypothesis: 
Dynamic 
Impacts

Sustainability 2022, 14, 
10431.
pp. 1-25.

This study, which draws 
a analytical framework 
in terms of revealing the 
analytical Wagner’s law.

Niloy Bose, 
M. Emranul 
Haque
& 
Denise Osborn 
(2007)

Public 
Expenditure 
and Economic 
Growth: A 
Disaggregated 
Analysis for 
Developing 
Countries

Manchester School, 2007, 
vol. 75, issue 5,
pp. 533-556

A meaningful Wagner 
approach analysis for 
developing countries 
put forth a meaningful 
in terms of revealing 
common expenditure 
and economic growth 
criteria.
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3. Budget Balance Values and The Changing Position of Economic 
Growth in Turkey 

The recent changes in the budget balances in Turkey are especially 
significant, with the deficit effect on the public budget resulting from the income 
and expenditure changes in the budget. This significance is also the expression of 
a fiscal balance formation directly related to public expenditures and the central 
public deficits making the deficits based on the central government budget 
meaningful. This expression also takes place in the process as an indicator of 
the relationship between the increasing budget balances and economic growth 
trends in Turkey, especially in the post-2001 period (Zafir and Sezgin, 2012: 
70-71). 

This process also becomes meaningful with the mutual effect of the 
structural relationship of economic growth trends with budget deficits and the 
balance change values   in the process. Understanding this significance means 
an absolute connection between economic growth and budget deficits for 
understanding financial relationship models in the infrastructure of empirical 
model (Ulengin, 1995: 103-104). 

The quantitative position of the budget deficits, based on our model, was 
considered as a deficit effect with a severe deficit effect and quantitative effect 
values   on the GDP basis after 2000, and this fact, which means gross budget 
deficit, was directly positive with the economic growth and increased in public 
expenditures in the model. It is aimed to be in question with correlation values. 

This correlation effect means a deviation model that can be expressed with 
different values   in a linear relationship model and an essential structural budget 
balance that requires the inclusion of other components that affect the budget 
deficits in the process (Orhan and Nergiz, 2014: 139-140). In addition, this 
process, in which the scale effect of the current account deficit effect values   on 
the balance effect values   on the central government budget is directly included 
in the process, is meaningful (Yücel and Yanar 2055: 486).

It is observed that the value of all kinds of public spending that may arise 
in this period after 1997 increases the significance of the possible economic 
growth, which creates the contribution values   on economic development through 
sectoral initiatives. And, the practical real values   of the changes in exchange 
rates are included in the process intended to put forth an analysis related to the 
relations between public budget balances and economic growth after 2001, due 
to creating to effect increasing the public expenditures. Interest expenditures are 
considered the gross effect value on the budget deficits. In Table 1 below, it is 
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possible to see the mutual graphical position of budget deficits and economic 
growth position as relative percentage increase values:

Graphic 1.  Recent Budget Balances and Changes in Economic  
Growth in Turkey 

Source:  Newsbase (2020), Turkey’s Central Government Balance, https://www.
intellinews.com/turkey-s-central-government-budget-deficit-soars-135-y-y-in-jan-
april-161252/(Accessed, October, 21.2022). 

As can be seen in Chart 1 above, the percentage change values   of GDP 
after 2001 and the budget balances based on budget deficits in TL show a 
positive correlation with different values   on average but are compatible with 
each other. While the change values   of the budget deficits in billion TL after 
2000 are expressed on the left side of Chart 1 above, there is a trend of change 
described with the percentage change values   of GDP on the right side of the 
same chart. 

The model includes percentage change values   that can be evaluated with 
different values   and scale effects in our ARDL (Autoregressive Distributed Lag 
Bound Test) model as different per cent change values   on both sides. Although 
budget deficits reveal a different quantitative change trend with the growth values   
in national income and other budget deficits as percentage change values   after 
2000, it also reveals that the scales of mutual relative interaction are compatible. 
For example, after the 2001 financial crisis, the percentage change in economic 
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growth in the position of the increasing budget deficits of 2001 as billion TL was 
realized as a negative economic contraction phenomenon at the maximum level. 

Deviation rates in the percentage value change for 2009 are also observed 
in this negative equivalence process as deviations in budget balances and 
economic contraction trends. After the global financial crisis in 2009, this 
equivalent negative trend created an impact scale of a budget deficit of more 
than 50 billion TL in billions on economic growth, with a shrinking trend of 
around 6 per cent of GDP as a negative growth value (World Bank, 2021).

These percentage change values   grew with different negative values   that 
increased after 2001 and after 2009, and the importance of these budget deficits, 
which increased in 2020, was realized as a result of an increase of around 150 
per cent, creating a shrinking effect of up to 17 per cent in the economic growth 
trend. Undoubtedly, it should be emphasized that a change in this percentage is 
reflected in the model as a change value, with the effect of the extraordinarily 
increased health expenditures during the Corona-19 pandemic (Öncü et al., 
2021: 63-64).

A budget-based approach in putting forward the Wagner rule has also to 
deal with the primary budget balances. In this position, the budget balances 
and the change in values   in the national income are directly affected by the 
increasing primary budget deficits about the increase in public expenditures 
too. In other words, it is essential to consider the position of primary budget 
deficits in our model as a priority in considering other budget elements other 
than interest expenditures in our model in the increase in public spending. The 
most crucial approach in revealing the primary budget deficit can be expressed 
by directly excluding the interest rates and comparing the changes in the actual 
budget balances outside the general budget balance (Göksu, 2021: 268). 

The impact values   of the government’s primary budget deficits in Turkey 
reveal an essential stage in a surprising trend after 2008. This stage shows a 
structure that expresses a less volatile and more stable position than the primary 
budget deficits in developed economies. Even though a budget deficit in Turkey 
has entered a significant deviation trend after the 2019 Corona-19 pandemic 
process, it is seen that this trend emerged with a maximum significant deficit 
effect in 2021, starting from 2015 increasing (Yücesan and Özkan, 2020: 137). 

Expressing this deficit effect as a deviation value as a percentage of the 
GDP is meaningful in terms of absolute values   in our model. This significance 
is also essential in analysing a negative relationship based on economic growth, 
comparing the significant deviation of primary budget deficits in 2020 with GDP 
in developed economies. Among these determinations, the expression of the 
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variability in GDP values, considered the existing economic growth values, has 
revealed significant findings by investigating the effect levels that affect public 
expenditures in determining the independent variables related to variability. In 
Chart 2 below, it is possible to monitor the position of the central government’s 
primary budget balances, which also affect the public deficits in Turkey:

Graphic 2. Government Budget Primary Deficits in Turkey After 2007

Source: OECD (2021), OECD Economic Surveys: Turkey January 2021,  
Paris: OECD Publications, 2021, p. 35. 

As seen in Chart 2 above, budget deficits continue with a deficit effect 
of around 5 per cent in 2021 and after that, after an actual deficit process that 
increased up to 5.2 per cent of GDP in 2020. This position means a structural 
correlation that continues with the increase in public expenditures in this process, 
where budget-based primary budget deficits increase. On the other hand, this 
phenomenon also means a deviation from the target economic growth trends 
after 2019 in response to the multiplier effect of increasing public expenditures 
(Ministry of Treasury and Public Finance, 2021). Although this position did not 
appear as a negative growth effect in Turkey, the blocking of development via 
the ongoing primary deficits in growth is undeniable (United Nations, 2020, 32). 

It is seen that the shrinkage effect of the increase in public expenditures 
related to the increased health expenditures in 2019 on economic growth, as 
a negative effect value, has a negative scale effect in line with the results in 
our analysis. In 2020 and 2021, this negative situation continues in the same 
stable state, which can be considered equivalent (Central Bank of the Republic 
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of Turkey, 2021). Even though the position of these negative structural values   
on a GDP basis in Turkey seems more stable than in developed economies, 
a primary budget deficit effect based on quantity reveals that after 2014, the 
importance   of the preliminary budget deficit remains negative (Turkish Revenue 
Administration, 2021). The direct impact   of this percentage change value on 
public expenditures on the budget base is included in our analysis as a meaningful 
process scale value. 

In our econometric analysis, the budget changes in Turkey from 2008 
until 2021 should be handled by comparing the situation within the scope of 
emerging economies -the dashed green line-. In this context, a structure in which 
there is a significant debt increase limit in the impact values   of the economic 
values   in Turkey, especially based on GDP, is a reason for an increase in public 
expenditures for all countries. Despite an increasing debt surplus line in which 
developed economies are expressed - the blue line - the position of the debt limit 
in Turkey after 2008 is considered an increasing effect on the increase in public 
expenditures based on budget-based gross debts. However, there is a position 
where increases as a percentage of GDP are higher than Turkey’s, especially 
in emerging economies and middle-income countries. The rate of change of 
the gross debt burden based on the central government budget for Turkey as a 
percentage of GDP is displayed in Chart 3 below:

Graphic 3. Changes in Gross Debt Interests as a Government Expenditure 

Source: OECD (2021), OECD Economic Surveys: Turkey January 2021, Paris: OECD 
Publications, 2021, p. 35. 
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As seen in Chart 3 above, one of the budget expenditures that significantly 
affect the central government budget balances is the debt burden on the central 
budget. Considering the total gross debt burden as a ratio of GDP, these values   
create a significant debt position and budget deficit effect with a payment effect 
on the budget, with an external debt service within the scope of principal + 
interest. It reveals that especially in Turkey -as a red line- the increasing debt 
limits entered into a rising trend in 2021 as a proportion of GDP, after a slight 
decrease after 2008. Although this rising trend showed a jumping effect in 
developed economies in 2019, it is time to say that the applications in debt 
trendy prefer a more stable position in Turkey.

It should be emphasised that the general government’s gross debt 
payments, especially budget deficits and foreign debt burden, have meaningful 
inclusion of the relevant proportional change values   in our empirical analysis 
of budget balances. Gross debt changes are significant as they considerably 
affect economic growth in the considered period related to the budget balances. 
After 2008, it appears as an essential impact value in budget balances, with a 
ratio of approximately 45 per cent of total debt services as a share of GDP in 
Turkey. These figures especially reveal that the values expressed as a ratio of 
GDP are above-added values related to mean economic growth and will create 
an economic scale value as exchange values (OECD, 2018: 15).

4. Empirical Approach and Data Examination in Selecting Model

In the econometric estimation model, especially for Turkey, the variables 
after 2005 were taken as a basis in the model and it was aimed to determine 
the scale values on the dependent variable created by The Auto-Regressive 
Distributed Lag Models ARDL model of all kinds of values on the basis of the 
relevant variables. In this context, as the dependent variable GDP, as a percentage 
by year that expresses economic growth, the existence of an annual scale affects 
the national income. This approach scale effect values including the current and 
previous years, of the values within the framework of the stationarity of the 
series especially in the established model, is aimed. This position of the ARDL 
model (4, 0, 0, 4) revealed that the stationarity of the series cannot be rejected 
by determining the H0 and H1 values. Accordingly, within the framework of the 
established model, the analysis of the stationarity and non-repudiation of the 
data series is discussed within the framework of the analytical equation below:

 (1)
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Hypothesis criteria for cointegration between covariates:

 

Within the scope of the selected significance level, the H0 and H1 hypotheses 
were put forward based on a significance determined. this is meaningfully 
revealed by the fact that there is no definite prior knowledge in testing the 
significance and the thes values are smaller than the ttab values as thes = - 0.6393 < 
ttab = 1.6484. Thus, the hypothesis for our analysis was accepted. ARDL, Auto-
Regressive Distributed Lag Models was chosen because it is not a justified 
model for structural cointegration tests. Although stationarity was ensured in 
our analysis, we prefer the ARDL test to give more meaningful results that be 
a test recommended by Peseran et al. (2001).  In this context, we can express 
the theoretical framework of the ARDL test. In other words, the structural 
theoretical derivative variability of the ARDL model, which we expressed in the 
above equation (1) for our analyses like below:

 (2)

 (3)

 (4)

Structural Position of the Model: 
ARDL → LnGDP LnPrBdDf  LnGrDbt  LnIExp
Estimation Equation:
   LnGDP = + C(1)*LnGDP (-1) + C(2)*LnGDP (-2) + C(3)*LnGDP (-3)
                    + C(4)*LnGDP (-4) + C(5)*LnGDP (-5) 
                    + C(6)*LnPrBdDf + C(7)*LnPrBdDf (-1) 
                    + C(8)*LnGrDbt + C(9)*LnGrDbt (-1) + (10)*LnGrDbt (-2) 
                        + C(11)*LnItExp + C(12)* LnItExp(-1) + C(13)*LnItExp (-2)
                    + C(14)
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Table 2. Meaning Expresses of Model Components in  
The Econometric Model

GDP Economic Real Growth (as a percentage by Year)
PrBdDf. Primary Budget Deficits (as a percentage of GDP)
GrDbt Government Gross Debts (as a percentage of GDP)
ItExp Interest Expenditures (as a percentage of GDP)

Augmented Dickey-Fuller Test (ADF): 

  (5)

In addition, it is important to understand the accuracy of our model and the 
position of the trend values for the determination of the constraint values of the 
series whose logarithm is taken. The trend measurement and constraint values of 
our model were determined, and in this determination, the constraint values of 
all series of dependent variables and independent variables were determined. In 
Table 3 below, it is possible to monitor the model’s position regarding constraint 
values and non-trend:

Tablo 3.  Level Equation Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.   

Ln(GDP) -0.012044 0.794654 -0.030764 0.7945

Pr(BdDf) 0.273949 0.738491  1.084651 0.2743

Ln(GrDbt) -1.954957 1.009291 -1.364854 0.8936

  Ln(ItExp) -0.435479 1.405475 -1.903846 0.3008

C -5.846528 9.947779 -0.486485 0.1929

                 EC = LnGDP – [-0.01836* Ln(PrBdDf)]  + 
                            [(0.96834 Ln(GrDbt)] + [(-1.73949 Ln(ItExp)] -6.384059 

In Table 3 above, model validation has been made regarding that a steady 
state is a stable formation that can be expressed with constant values. It is 
understood that the constraint coefficients in the model are significant, or in other 
words, they give meaningful results within the scope of the relevant constraint 
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values. With the values   of Ln(GDP) “-0.012044”, Pr(BdDf) “0.273949”, 
Ln(GrDbt) “-1.954957” and Ln(ItExp) “-0.435479” as fixed constrained values, 
short and long-term findings in the analyzes are consistent with the trend. This 
numerical restricted accuracy location demonstrates significance in terms of 
model accuracy. The compatibility of “Level Equation Constrained Constant 
and No Trend” in the model also reveals the coefficient accuracy of the model. 

In addition, this situation is compatible with the result values determined 
in our unit root test analyzes in determining the stop of the dependent and 
independent series of our model. It is possible to see the stop of this harmonious 
process within the framework of unit root analysis in Table 4 below: 

Table 4. Unit Root Analysis Testing Results to the Series Stability

Variables

Augmented Dickey-Fuller Test Statistic
First Differences

Cofficient
Std. 

Error
T-Statistic Probably

Ln(GDP (-1), 1) -0.16495 0.72830 4.3538 0.0000
Ln(GDP (-2), 1) 0.49523 0.42030 -3.6393 0.0012
Ln(PrBdDf (-1), 2) 0.65950 0.01549 0.1393 0.0041
Ln(PrBdDf (-2), 2) -0.01323 0.28601 -0.5537 0.0002
Ln(GrDbt (-1), 3) 0.54950 0.47893 -1.5376 0.0019
Ln(GrDbt (-2), 3) -1.88492 0.84849 -5.0671 0.0003
Ln(ItExp (-1), 4) -0.30225 0.06789 2.1411 0.0001
Ln(ItExp (-2), 4) 0.84591 0.53643 -0.5373 0.0523

As seen in Table 3 above, the Augmented Dickey-Fuller Test Statistic 
(ADF) results reveal statistical values by first taking the primary difference of 
the series and then the secondary difference. 

Table 3, in which the standard deviation values are compared with the 
probability values, also reveals the stationarity of the series in the model by 
taking both differences of the series as meaningfully. After the stationarity test 
was performed, the long-term and short-term effects of the independent variables 
forming our model on the dependent variable were calculated.

In particular, a situation has been presented where the scale effect values on 
GDP, which is taken as the basis of economic growth as the dependent variable 
in the short run, are as follows. 

It is possible to write the expression of these values as existing variables, 
as follows:
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Substituted Coefficient (for short-term):
     LnGDP = + 0.95938228* Ln(GDP) (-1)
                      - 0.49404631* Ln(GDP) (-2)
                      + 0.06936454* Ln(GDP (-3)
                      + 0.03393689* Ln(GDP) (-4)
                       - 0.05353835* Ln(PrBdDf) (-1)
                      + 0.13436383* Ln(PrBdDf) (-2)
                      + 0.04373038* Ln(GrDbt) (-1)
                      - 0.01443849* Ln(GrDbt) (-2)
                      - 0.49465485* Ln(GrDbt) (-3)
                      + 0.02733947* Ln(ItExp) (-1)
                      - 0.195485923* Ln(ItExp) (-2)
                      - 0.254498474* Ln(ItExp) (-3)
                      - 1.258464761

The short-term findings show that GDP, as a dependent variable, was 
positively affected in the first year in terms of the economic growth trend, and 
the same positivity continued in the three and four but in the second year, there 
was a negative effect caused by the expenditure values with the effect of debt 
factors. 

Especially in the first year, it reveals an important effect value of 0.959938 
with the scale effect that can reveal an equivalence with approximately the same 
number of variables of economic growth. On the other hand, with a periodic 
deviation in the second short term, this value is -494046, but in the third and 
fourth years, in a process where the growth trend continues, in the third and fourth 
years + 0.06936454* Ln(GDP (-3), 0.03393689* Ln(GDP (-4)) It has created a 
significant scale effect, showing that there is economic growth especially in the 
mid and mid-terms. 

Although the first previous, as the last year, effects of the change are positive 
(+ 0.02733947 Ln(ItExp) (-1), there is a situation where the effect value of the 
effects of the second and third years ago is negative (- 0.195485923* Ln(ItExp) 
(-) 2) and - 0.254498474* Ln(ItExp) (-3). This also shows that the effective 
value of interest expenditures has a negative growth effect on economic growth 
with a cumulative interest phenomenon originating from the past.  

Especially in the analyzes that may emerge with the significance of the 
R-Square value of “0.713643”, this value is remarkable with some long-term 
effects that can be considered compatible with the short-term effect values on 
GDP. 
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In Table 5 below, it is possible to monitor the impact of the independent 
components in the model on the dependent variable economic growth (GDP):

Table 5. Independent Variabilities’ Impacts on the  
Economic Growth as Long-Run Change Effects

Dependent Variable: D(Ln(GDP))
Selected Model: ARDL(4, 0, 4, 0)
Included observations: 26 (as Yearly) 1996-2021

Variable Coefficient Std. Error t-Statistic Prob.   

Ln(GDP)  0.014933 0.133036  1.293643 0.0005
Ln(GDP (-1)) -0.043932 0.206454 -1.519637 0.0002
Ln(GDP (-2)) -0.105438 0.293935 -0.719363 0.0039
Ln(PrBdDf) -0.012729 0.099363 -0.249822 0.0052
Ln(PrBdDf (-1)) -0.109394 0.094806 -1.183548 0.0076
Ln(PrBdDf (-2)) -0.278383 0.140840 -1.976592 0.0014
Ln(GrDbt) -0.422983 0.112737 -3.383531 0.0001
Ln(GrDbt) (-1) -0.737383 0.539435 -0.438393 0.0328
Ln(ItExp) -0.934383 0.538383 -0.824282 0.0183
Ln(ItExp) (-1) -0.984348 0.985436 -0.538382 0.0000
Ln(ItExp) (-2) -1.945474 0.648491 -0.953764 0.0000
Ln(ItExp) (-3) -2.064859 0.538494 -0.538749 0.0004
CointEq (-1)* -0.129364 0.002935 -3.659363 0.0006

R-squared 0.713643 Mean dependent var 0.0043
Sum squared resid 3.183643 chwarz criterion 1.88903

Test Statistic Value Signif. I(0) I(1)

F-statistic  3.159380 10%  2.92 3.1
k 3 5%  2.81 3.9

2.5%  3.01 4.09
1%  3.79 5.06

In the framework of Table 5 above regarding the effect of independent 
variables on long-term economic growth, it is seen that long-term findings 
create some significant consequences. It also revealed some critical deviation 
results within the framework of the long-term analysis of the effect values of the 
independent variables on the economic growth in the model. Especially in the 
long run, there is a significant negative situation in which the primary effect of 
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interest rates emerges with a higher effect value. It is understood that the direct 
negative impact of budget deficits persists in the long run, albeit with small-
scale results, in all periods, despite the shrinking effect of economic growth 
trends, especially as GDP, on the GDP itself. However, the central government’s 
primary budget deficits within the economic growth trends are Ln(PrBdDf) 
“-0.012729”; It is understood that Ln(PrBdDf (-1) “-0.109394” and Ln(PrBdDf 
(-2) -”0.278383”) create a shrinking effect. Despite the small negative impact of 
budget deficits, however, the central government budget deficits, as Ln(GrDbt) 
“-0.422983”,  Ln(GrDbt) (-1) “-0.737383” it is seen that there is a situation 
where the effect on economic growth creates a more negative impact in the 
long run. In particular, the fact that the total effect of budget deficits and central 
government borrowings has a significant negative effect in the long term brings 
the increasing scale effect    of interest expenditures on GDP. 

This means a financial burden in which the effects of interest expenditures 
on economic growth are further increased. Structural values   of interest payments 
had a different impact, especially on the government, and these effects in the 
later stages of the long run Ln(ItExp) (-1) “-0.984348”; It shows that Ln(ItExp) 
(-2) “-1.945474” and Ln(ItExp) (-3) “-2.064859” continue to increase with a 
negative effect. When the subject is evaluated in terms of interest expenditures, 
it is seen that interest expenditures create a strikingly negative position in terms 
of long-term effects on economic growth. For example, for each unit of the 
budget deficit and each “One Unit” of interest payment on budget debts, there 
is a significant economic contraction such as Ln(ItExp) (-3) “-2.064859” in 
economic growth in the long run. This economic contraction effect is a unique 
negative effect value, especially in the second and third stages of interest rates. 
The fact that the R-squared value is at the level of “0.713643” makes the 
analysis table meaningful against this value. The fact that the short-term and 
long-term importance   in the statistical values   are below 5 per cent also reveals 
the significance of the determined effect values.

5. Conclusion

A Turkey-oriented economic growth analysis for the analysis of Wagner’s 
law, with the values   taken after 1996, led us to some critical determinations 
that reveal the accuracy of this law. Among the findings, there is no doubt 
that the independent variables shape the increase in public spending based on 
the classification of expenditures, which express the variability of economic 
growth. It also revealed the adverse effects of public spending, which play an 
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essential role in the increase in public expenditures and which are expressed as 
independent variables as well as positive ones. This situation also reveals that 
cost options based on public expenditures have a significant adverse effect as an 
important public expenditure value. This effect value also means the existence 
of a borrowing product with significant phases, including interest payments as 
well as borrowing values   and borrowing values   as other factors affecting the 
increase in public expenditures. It also reveals that debt values   have significant 
blocking effects on economic growth in the short and long term and create 
hostile relations on economic growth in understanding the negative effects of 
any other, especially with some existing values, regarding the borrowing effect. 

It appears that each unit negatively affects economic growth almost twice 
in response to the increase in interest rates. These relations within the framework 
of Wagner’s law are included in the analysis as they are perceived as an item of 
public expenditure, especially since budget deficits are included in the period as 
well as interest expenditures, which can be expressed in different values. Each 
budget deficit expenditure will lead to an increasing budget deficit. As a result 
of the analysis of the primary budget deficits, it was found that the relationship 
between the budget deficits and the interest rates again had a negative effect on 
economic growth as primary budget deficits. Still, this effect had a very effective 
and rapid impact on the economic growth values   despite each unit increase of 
the primary budget deficit in the medium and long term. It also revealed that 
it did not create an economic contraction effect. On the other hand, the effect 
of standard and long-term borrowings on economic growth based on values   
that may arise with lending can be explained by the increase in expenditure 
resulting from the sum of principal and interest expenditures of the debt service 
phenomenon of borrowing. It is understood that the determinations in this 
framework create a negative economic growth effect, which can be seen with a 
high value in the medium and long term. Still, despite all this, the importance   of 
GDP has a minimal value and a minimal negative effect on its periodic change 
itself in the medium and long term. However, a process in which Wagner’s 
theorem is addressed in terms of public budget balances should also be managed 
with changes in government gross debt limits, which have a significant increase 
effect on public expenditures within the budget.
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1. Introduction 

In many countries, the primary objective of the conduct of monetary policy 
is to achieve price stability, the trust of which is bestowed to the monetary 
authority or the Central Bank. In pursuit of this goal, the Central Bank 

has disposal policy frameworks that it follows to meet its mandate. Prominent 
among these policy frameworks are monetary targeting and inflation targeting.

The former derives its legitimacy from the quantity theory of money by 
Irving Fisher (1930). Monetary economist such as Milton Friedman argued from 
the quantity theory of money that inflation anytime and anywhere is a monetary 
phenomenon. In that, the Central Bank can control or stabilize inflation by 
increasing or decreasing the money supply. To this end, Central Banks around 
the world following a monetary targeting framework set targets on monetary 
aggregates – using reserve money as its operating target and broad money as its 
intermediate target. Empirical studies have shown that this approach have caused 
episodes of high growth of money supply (broad money – M2 and sometimes 
M1) that have been accompanied with episodes of high inflation. For instance, 
post-war period in the United States has shown a rise in inflation in the 1970s 
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and 1980s, which was accounted for by the corresponding increase in the M2 
growth. The relatively low inflation rates observed in the 1990s was explained 
by the low average rate of M2 growth rate (Alvarez et al, 2001).

Inflation targeting, on the other hand, targets inflation directly; against 
targeting some intermediate variables and permits the use of short-term 
interest rates to make inflation oscillate towards/around its target. After this 
policy framework emerged, growth in monetary aggregates became somehow 
disjointed with inflation rates. Also, it became not so efficient to make use of 
monetary targets to control inflation, therefore the call for a direct price targeting 
was adopted.

The Central Bank of Turkey (known as TCMB) also have been ensuring 
price stability as its primary objective. In 2001, after the crisis in Turkey, a 
turning point in terms of policy orientation unfolded. Among the policy turning 
points: February 22, 2001 a floating exchange rate was adopted; May 2001 deep 
structural reforms in the banking sector and fiscal discipline were adopted; and 
the Central Bank law was amended which further gave the Central Bank the 
mandate to pursue price stability as its primary objective. As a result, in 2001, 
the Central Bank announced that it is moving towards inflation targeting and 
the years following was used to set the stage ready for full-fledged inflation 
targeting. TCMB became an explicit inflation targeter in 2006. In addition to 
setting targets for short and medium term for inflation – of which inflation 
forecast and reports are done in the four quarters of the year starting in January. 
TCMB uses the Central Bank policy rate to guide demand and expectations in 
order to achieve its mandate of price stability.

To this end, it is important to establish the relationship between the Central 
Bank policy rate, inflation and other interest rates in the economy (particularly 
long-term interests as they serve as a signal for the Central Bank as what the 
future expectations are in the market). Also because of the term structure of 
the interest rates, where the long-term interest rate is postulated as a weighted 
average of the short-term rates; examining the relations between the short-term 
and long-term interest rates have become prominent (see for example Lutkepohl 
and Reimers (1992) and the references therein). Thus, the long-term rates may 
contain useful information for predicting short-term rates and the short-term 
rates contain useful information for predicting the long-term rates (bidirectional 
causality). Macroeconomists have devoted considerable time to study these 
complex relationships and the case of Turkey is no exception.

In this study, our aim is to distinguish the relationships between interest 
rates and inflation both for short-term and long-term rates. Short-term rate is the 
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policy rate and is directly related to the effects of monetary policy. Following 
the Keynesian tradition, long-term interest rate is an important influencer of 
private investment and aggregate demand, the causality between short-term and 
long-term interest rates is of importance in analyzing the effect of monetary 
policy on real economy. Thus, both the bivariate analysis of long-term and 
short-term interest rates and the bivariate analysis of interest rates and inflation 
are important for gaining insights on the effectiveness of monetary policy. 
Furthermore, determining the form of Fisher effect, whether strong or weak, can 
shed light on the transmission mechanism between the monetary policy and real 
economic factors in Turkey.

2. Literature Review

The analysis of the relationship between the inflation rates and nominal 
interest rates have captured lots of attention among the researchers. The Fisher 
hypothesis, which is generally investigated by the researchers for determining 
the relationship between interest rates and inflation, postulates that the nominal 
interest rate in any period can be written as the sum of the real interest rate 
and the expected inflation rate. If there exists a one-to-one relationship between 
inflation and interest rate, the real interest rate will be determined solely by the 
real factors in the economy and not by the monetary policy. There is a distinction 
between the weak-form and strong-form of the Fisher hypothesis. Many studies 
involve in investigating the Fisher hypothesis, rely on the equation that nominal 
interest rates can be expressed as a linear function of expected inflation: it 

=α+βπet, where it is the nominal interest rate at time t, πet is the expected inflation 
rate at time t (Berument and Jelassi, 2002; Kose et al, 2012). The weak-form 
corresponds to the case where β < 1 and the strong-form corresponds to the case 
where β ≥ 1. The existence of a one-to-one relationship between inflation and 
interest rate corresponds to the case of β = 1. In all forms of Fisher hypothesis, 
β is greater than zero (Berument and Jelassi, 2002). 

If interest rates and inflation are both nonstationary or I(1) series, then 
according to the Fisher hypothesis, these variables should be cointegrated. Thus, 
cointegration studies are well-documented in literature. Crowder and Hoffman 
(1996) for example, employed cointegration technique on quarterly time series 
to investigate the long-run relationship between short-term nominal interest 
rates and inflation in the United States for the period 1952Q1 to 1991Q4. Using 
data on U.S. T-bill rate and expected inflation, they established that the variables 
were cointegrated with a common stochastic trend. In other words, their findings 
went to support the implication of the Fisher equation in that inflation could 



26    ECONOMICS AND ADMINISTRATION SCIENCES

signal information about future path of nominal interest rates. In another 
cointegration study on short-term and long-term interest rates, Lutkepohl and 
Reimers (1992) tested for Granger causality between the two interest rates in 
a bivariate cointegration setting for the monthly frequency United States data 
for the period 1957: l-1990: 12. Only, the long-term rate was found to cause the 
short-term rate but not vice versa.

Berument and Jelassi (2002) considered the short-term T-bill rates and 
lending rates for a set of 26 developed and developing countries to test for the 
Fisher effect against expected inflation rates. They verified the Fisher effect 
in its strong form for more than half of the countries they studied. They also 
showed that the Fisher hypothesis held more for the developed countries than 
the developing ones. In fact, the strong version of Fisher hypothesis held for 9 
out of 12 developed countries (Belgium, Canada, Denmark, Finland, Germany, 
Italy, Japan, Switzerland and the U.S.) and 7 out of 14 developing countries 
(Chile, Greece, Mexico, Turkey, Uruguay, Venezuela and Zambia). 

Gul and Ekinci (2006) examined the relationship between nominal interest 
rates and inflation for Turkey for the period 1984-2003. The results showed 
that there was a long-run relationship between inflation and nominal interest 
rates using cointegration tests. Further, the Granger causality tests confirmed 
a unidirectional causality from nominal interest rates to inflation. Later, Gul 
and Acikalin (2008) tested the Fisher effect for Turkey using monthly data on 
nominal interest rate and inflation from 1990 to 2003. The one-to-one relationship 
between interest rate and inflation as posited in the strong Fisher effect was 
shown to not hold for Turkey. A study on developing countries, Asgharpur et al 
(2007), investigated the relationship between interest rates and inflation changes 
in a panel of 40 selected developing countries (only Islamic countries). Using the 
causality approach and applying panel methodology, they found a unidirectional 
causality from interest rate to inflation implying that Central Banks in these 
selected countries could affect inflation through affecting interest rates.

Yamak and Abdioğlu (2007), tested for the Fisher hypothesis for quarterly 
data for the period between 1990:Q1 and 2006:Q4 in Turkey. They analyzed 
the three-month maturity deposit rate and the CPI-based inflation rate in the 
empirical analysis and confirmed the short-run and long-run effects of inflation 
on the interest rate through an error correction model and Johansen type 
cointegration tests. They found evidence for the strong and weak form of the 
Fisher hypothesis. Yamak and Tanrıöver (2007), again considered the Turkish 
case to test the Gibson paradox in the long-run between the years 1996 and 
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2006, through an ARDL analysis. They showed the existence of a unidirectional 
long-run relationship running from the interest rate to the general price level in 
Turkey.

İncekara et al (2012) tested the validity of the Fisher effect for Turkish 
economy and employed quarterly series between 1989Q1 - 2011Q4. Using the 
Granger causality, they found that there are no two-directional Granger causality. 
Johansen cointegration tests (taking into consideration of both the trace statistics 
and maximum eigenvalue), revealed that there was a long-run relationship 
between inflation and interest rates. Thus, their findings were consistent with the 
Fisher hypothesis. Kose et al (2012) investigated the Fisher effect for Turkey in 
an inflation-targeting context by using cointegration and causality analysis. They 
made use of expected inflation in their analysis as suggested by Yuhn (1996) 
and Mishkin (1992) earlier. Their results revealed unidirectional causality from 
expected inflation to both forms of the interest rates (short-term and long-term). 
This implied that the interest rates were affected by the inflation but not vice 
versa. Also, they found a unidirectional causality running from the long-term 
interest rate to the short-term interest rate but not vice versa, which implied that 
monetary policy could affect the long-term interest rates in the long-run.

Kiran (2013) investigated the validity of the Fisher effect in Turkey using 
cointegration and fractional cointegration approaches. Using quarterly series 
on interest rates and inflation from 1990-01 to 2010-03, the author found the 
presence of cointegration relationship between interest rate and inflation by 
the Engel and Granger cointegration approach, the fractional cointegration 
also suggested that interest rates and inflation were cointegrated. The study, 
therefore, strengthened other research conclusions on the validity of the Fisher 
hypothesis in Turkey. Arısoy (2013) tested the Fisher hypothesis in Turkey with 
quarterly data 1987Q1-2010Q3 through employing cointegration tests with a 
structural break and time varying parameters. The results verified the weak form 
of the Fisher hypothesis.

Benazic (2013) investigated the Fisher effect in Croatia using data on non-
taxable interest rates on Kuna credits indexed to foreign currency as a proxy 
for nominal interest rates and inflation rate as a proxy for expected inflation. 
He employed quarterly series from 1996Q1 to 2012Q3 to perform the analysis. 
The results revealed that inflation affected nominal interest rate in the long run 
on the principle of proportionality suggesting that the Fisher effect may hold in 
the long run in Croatia. After applying restrictions on the cointegrating vector, 
he noted that inflation is weakly exogenous thus pointed to the fact that inflation 
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significantly and positively affected nominal interest rate both in the long run 
and in the short run. However, the impact of inflation on nominal interest rate 
was stronger in the long-run than the short-run, pointing out to the full and 
partial Fisher effect in Croatia. 

Ogbonna (2013) tested for the Fisher hypothesis in Nigeria using quarterly 
series on inflation and interest rate for the period 1970Q1 to 2012Q4. The 
paper employed the maximum likelihood method of cointegration and Granger 
causality in ARDL models to determine the number of cointegrating vectors and 
show the direction of causation between inflation and interest rate in Nigeria. 
The results from the Johansen cointegration revealed that there existed no 
long-run significant relationship between inflation and interest rates in Nigeria. 
However, the Granger causality test suggested there was a significant causal link 
from interest rates to inflation in the short-run.

Tanrıöver and Yamak (2015) analyzed the direction of the relationship 
between the nominal interest rate and inflation for Turkey for the period 1990:Q1 
– 2014:Q2, within the context of the Gibson paradox. The presence of Gibson 
paradox was verified through an ARDL analysis and the existence of a one-
way relationship from the general price level to the nominal interest rate was 
detected in the long-run.

Güriş et al (2016) examined the interest rates, Fisher effect and economic 
development in Turkey. They used monthly data on three-month time deposit 
rate and logarithm of consumer price index (inflation) for the period 2003M1 
to 2012M12. To test for the Fisher effect, they employed the autoregressive 
distributed lag (ARDL) threshold cointegration test. The results revealed that 
Fisher hypothesis was valid for Turkey.

Karahan and Yılgör (2017) once again directed attention to the causal nexus 
of inflation and interest rate and its importance on the effects of the monetary 
policy. The interest rate-inflation nexus for the years 2002-2016 in Turkey was 
analyzed through cointegration and causality tests. They found a unidirectional 
causality running from inflation to interest rate but not vice versa and concluded 
that price stability was essential for managing interest rates efficiently in Turkey. 
Baylan and Pazarcı (2020) also employed a Granger causality analysis for the 
interest rate and inflation data for Turkey for monthly observations: 2005:01 – 
2018:03, they deduced a unidirectional causality only running from the interest 
rate to the inflation rate.

Kilci (2018) performed an analysis of the relationship between inflation 
and Central Bank interest rates in Turkey by adopting the Fourier Approach 
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using monthly data between the years 2005 and 2017. The overnight repo rate 
– proxy for Central Bank interest rates and growth in the consumer price index 
(CPI) – proxy for inflation rate, tested for a long-run relationship.  The Fourier 
Granger causality test revealed that there existed a unidirectional causality from 
overnight repo rates to CPI suggesting that the Central Bank could influence 
inflation by changing the overnight repo rate. 

Kasim and Naima (2018) studied the relationship between inflation rate 
and nominal interest rate in Bolivarian Republic of Venezuela. Using monthly 
series of Venezuela between 1990M01 to 2016M12 on logarithm of consumer 
price index (inflation) and nominal interest rates. Johansen cointegration test 
was performed to verify the existence of a long-run relationship between the 
variables and the results indicated that the null of no cointegration could not be 
rejected. They concluded that the Fisher hypothesis did not hold.

Uslu (2020) conducted a study on Turkish monthly frequency data 
(2002:01-2019:01) to analyze the relationship between deposit interest rate, 
loan interest rate and inflation. He found no causality running from interest rate 
to inflation but rather the causality was shown to run from inflation to interest 
rate, validating the results of Karahan and Yılgör (2017) and Baylan and Pazarcı 
(2020). This result was compatible with the Fisher hypothesis. As inflation rose, 
time deposit owners asked more interest to maintain their real earnings.

Against this backdrop, this paper is motivated in two folds: first, this study 
will use the Central Bank policy rate as a proxy for the short-term nominal 
interest rate. The reason is that the Central Bank policy rate is an indicative 
rate on which all other interest rates are anchored in the economy. Moreover, 
the Central Bank policy rate serves as the medium of communication of the 
Central Bank to inform the public of the monetary policy stance of the bank -the 
monetary policy committee announces the changes in the policy rate after every 
meeting to signal a tightening or loosening of monetary policy. Thus, all other 
short-term and long-term interest rates to a large extent tend to mimic the Central 
Bank policy rate. Secondly, while a significant amount of the studies on the 
relationship between interest rates and inflation in Turkey use Granger causality 
and cointegration to test for the relationship of the variables, this paper in addition 
to cointegration and causality tests, adopts the fully modified OLS (FMOLS) 
technique to estimate the cointegrating vector and test for the Fisher hypothesis 
in the long-run. The FMOLS is suitable for studying questions that surround 
long-run economic relationships typically encountered in macroeconomic and 
financial data. The asymptotic properties of the estimators of the FMOLS is 
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different from the OLS estimator in cointegration regression models in that, it 
corrects the bias in the OLS coefficients (Phillips and Hansen, 1990). 

3. Data

We use monthly time series on Central Bank policy rate, government 
10-year bond rate and Consumer Price Index (CPI) from 2005M12 to 2022M09. 
The Central Bank policy rate and CPI data are sourced from the International 
Financial Statistics (IFS) of the International Monetary Fund (IMF) website 
while government ten-year bond rate is taken from the Eurostat website.

Figure 1 displays a plot of the series at levels in natural logarithms. All 
series are denoting annual values in percentages (%). We include the expected 
inflation rate based on the monthly CPI in our empirical analysis, following the 
discussions in Kose et al. (2012), Yuhn (1996) and Mishkin (1992).

Figure 1. Expected inflation, Central Bank policy rate and ten-year bond rate 
for Turkey all in natural logarithms and annual values. Y-axis values denote 

percentages (%). X-axis shows the time index; months running from 2005:12 
to 2022:09. Source: Authors’ calculations based on data from IFS and Eurostat.

The reason to opt for expected inflation is because the agents in the 
economy make use of some finite amount of information and thus they do not 
possess information on long-horizon inflation rates. The primary discussions 
evolving around the relationship between interest rate and inflation are mainly 
on the expected inflation rate (Mishkin, 1992). The expected inflation rate is 
calculated as a moving average of monthly inflation rates, with six lags and 
leads (Yuhn, 1996; Kose et al, 2012). We denote our variables as follows:
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iS
t: logarithm of nominal short-term interest rate (policy rate).

iL
t: logarithm of nominal long-term interest rate (ten-year bond rate).

πe
t: logarithm of expected inflation rate.

From Figure 1, we also observe that the three time series variables are close 
and follow a stable common path. However, from 2021 onwards, a gap occurs 
between the expected inflation rate and the nominal interest rates. 

4. Methodology

Our empirical analysis is based on bivariate estimations between two
variables. We first check the order of integratedness of our variables as mentioned 
before in the text, if the variables are I(1), the existence of Fisher hypothesis 
requires the variables under study to be cointegrated. After performing unit root 
tests, we further apply cointegration tests (Johansen tests) and check for the 
existence of a long-run relationship. Granger causality tests are also applied to 
determine the directions of causality between the variables. FMOLS procedures 
are applied to estimate the coefficients of long-run cointegrating relationships.

4.1.	Unit	Root	Tests

It is important to establish the integration of variables before a test of 
cointegration is done. This is because the reduced rank test of cointegration 
test of Johansen (1988, 1991) requires that the variables be integrated of the 
same order, I(1). This study will adopt the augmented Dickey-Fuller (ADF) test 
proposed by Said and Dickey (1984) to test for unit root. The ADF test is superior 
to the DF test of Dickey and Fuller (1979) because it corrects for any serial 
correlation by including the lag values of the dependent variable as regressors. 
A general form of specification of the ADF unit root test is: Yt = β1 + β2t + α1Yt-1 

+ … + αpYt-p + εt, where εt is a pure white noise error term. The number of lags
(p) to be included is determined empirically based on an information criterion.
The null hypothesis of the unit root test corresponds to the case α1=1.

The PP test proposed by Phillips and Perron (1988) is also employed to 
confirm the integration of the variables. The PP test allows for more general 
time series models in which there is a unit root. The method has advantages 
over the ADF test. It makes a nonparametric correction to the t-statistic. The test 
accounts for some general forms of heteroscedasticity in the error term εt. Also, 
the user does not have to pre-specify an optimal lag.



32    ECONOMICS AND ADMINISTRATION SCIENCES

4.2.	Cointegration	Tests

We apply the likelihood ratio test of Johansen (1988, 1991) based on 
the maximum likelihood estimations. Johansen test is based on a vector error 
correction, ΔYt = μ + AYt-1 + Γ1ΔYt-1 +…+ ΓpΔYt-p + εt, where ΔYt=Yt−Yt−1 is the 
differencing operator and this time Y denotes a vector of variables rather than one 
single variable, A is the coefficient matrix for the first lag and Γi are the matrices 
for each differenced lag. The null hypothesis of the test is no cointegration, which 
corresponds to the case A=0. For applying the test, the eigenvalues of matrix A is 
calculated. The rank of the matrix A is r and the Johansen test sequentially tests 
whether r is equal to zero, equal to one, all the way through r=n−1, where n is the 
number of time series used. The null hypothesis H0: r=0 means that there is no 
cointegration. If rank r>0, then it implies a cointegrating relationship between 
two or more time series (n≥2). Two types of test statistics are calculated for the 
test: λmax and λtrace, they are calculated based on the estimated eigenvalues of A 
and T=number of observations in data.

4.3.	The	Fully	Modified	OLS	(FMOLS)	Method

Fully modified ordinary least squares (FMOLS) is a non-parametric 
estimation method which was proposed by Philips and Hansen (1990) to provide 
optimal estimates of the cointegrating regressions. The technique modifies the 
OLS to account for residual correlation and/or heteroskedasticity problems 
and for the endogeneity in the regressors that results from the existence of a 
cointegrating relationship. The basic model of the FMOLS estimates a linear 
regression of Y on X (can be a vector), but since X is possibly endogenous, 
FMOLS corrects the finite sample bias and the conventional t-tests can be used 
unlike the OLS case.

4.4.	Granger	Causality	Tests

Multivariate Granger causality analysis is applied through fitting a vector 
autoregression (VAR) model to the variables X and Y:

 

In the first regression, the null hypothesis that Y does not Granger-
cause X is not rejected if and only if no lagged values of Y are retained in the 
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regression, in other words all ci parameters are equal to zero at the same time. 
Similarly, in the second (lower) regression, the null hypothesis that X does 
not Granger-cause Y is not rejected if and only if no lagged values of X are 
retained in the regression, in other words all ci parameters are equal to zero at 
the same time. The optimal lags (m=q) included in the regressions are chosen 
via an information criterion. For cointegrated variables (only two variables), 
Granger causality tests can be used instead of the Toda Yamamoto procedure, 
another causality testing procedure that is widely used in applications while 
working with nonstationary variables (see for example Lutkepohl and Reimers 
(1992)).

5. Empirical Results

This section of the study presents the empirical results. 

5.1.	Unit	Root	Test	Results

To determine the degree of integration of our time series variables, the 
ADF test of unit root is employed.  The results are presented in Table 1. The 
values presented are the p-values from the ADF test. The optimal number of lags 
from the SC (Schwarz criterion) are used.

Table 1. The ADF test for a unit root in series.

Sample: 2005M12 – 2022M09

Variable
Level First Difference

Intercept
Intercept & 

trend
Intercept Intercept & trend

iS
t 0.227 0.492 0.000*** 0.000***

iL
t 0.242 0.545 0.000*** 0.000***

πe
t 0.999 0.986 0.000*** 0.000***

***indicates rejection of null at 1% significance level. Source: Authors’ computations.

The ADF results in Table 1 reveal that all variables are not stationary at 
levels even with the inclusion of an intercept or intercept and trend. However, 
after taking the first differences, test statistics reject the null of a unit root. Thus, 
we can conclude that all our variables are integrated of the same order, i.e. they 
are all I(1) variables.
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Table 2. The PP test for a unit root in series.

Sample: 2005M12 – 2022M09

Variable
Level First Difference

Intercept Intercept & trend Intercept Intercept & trend

iS
t 0.175 0.416 0.000*** 0.000***

iL
t 0.297 0.603 0.000*** 0.000***

πe
t 0.951 0.791 0.000*** 0.000***

***indicates rejection of null at 1% significance level. Source: Authors’ computations.

Phillips-Perron test for unit root reaffirm that all the variables are integrated 
of the same order or I(1), in that, differencing the variable one time makes it 
stationary as shown by the p-values in Table 2.

5.2.	Granger	Causality	Test	Results

We also test for Granger causality by using bivariate analysis. The optimal 
lag length (p=2) is chosen based on the Schwarz criterion (SC). Tables 3, 4 and 
5 display the results. 

Table 3. Granger causality tests for expected inflation and policy rate.

Null hypothesis p-value
πe

t does not Granger cause iS
t 0.001***

iS
t does not Granger cause πe

t 0.782
***indicates rejection of null at 1% significance level. Source: Authors’ calculations.

Table 4. Granger causality tests for expected inflation and ten-year bond rate.

Null hypothesis p-value
πe

t does not Granger cause iL
t 0.000***

iL
t does not Granger cause πe

t 0.808
***indicates rejection of null 1% significance level. Source: Authors’ calculations.

From the tables, we can deduce that, inflation Granger causes both the 
interest rates but not vice versa. The null hypothesis is no Granger causality. 
There exists a bidirectional causality between the short-term and long-term 
interest rates. In other words, short-term interest rate Granger causes the long-
term interest rate and the long-term interest rate Granger causes the short-term 
rate. While interpreting the test, p-values are analyzed. Smaller p-values are 
evidence against the null hypothesis. Thus really small p-values make us reject 
the null hypothesis.
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Table 5. Granger causality tests for policy rate and ten-year bond rate.

Null hypothesis p-value
iS

t does not Granger cause iL
t 0.098*

iL
t does not Granger cause iS

t 0.000***
*indicates the rejection of null at 10% significance level, ***indicates the 
rejection of null at 1% significance level. Source: Authors’ calculations.

5.3.	Cointegration	Tests	and	Error	Correction	Representation

We test for cointegration employing a bivariate analysis. In this section, 
the Johansen cointegration tests based on the trace and maximum eigenvalue 
test statistics (λtrace and λmax), are followed by a vector error correction model to 
test for weak exogeneity (see Johansen (1988, 1991) for a detailed explanation 
of the test statistics λtrace and λmax). From Tables 6, 7 and 8, we empirically show 
the existence of cointegration between the bivariate time series. In other words, 
the expected inflation and both types of interest rates are cointegrated with one 
cointegrating vector and we reject the null of no cointegration at 5% level of 
significance.  Once again the optimal lag length p=2 is chosen based on the SC.

As mentioned in Enders (2015), it is necessary to interpret the Granger 
causality in a cointegrated system. Following the discussions of Enders (2015), 
if the interest rate does not Granger cause the expected inflation rate (this means 
lagged values of the interest rate do not enter in the equation of the current 
expected inflation rate) and if the expected inflation rate does not respond to 
the deviation from long-run equilibrium, the inflation rate must be weakly 
exogenous in the system. 

Table 6. Johansen cointegration test between inflation and policy rate.

Unrestricted Cointegration Rank Test (Trace)

Hypothesized number of 
cointegrated eqns.

Eigenvalues λtrace 0.05 critical value p-value

None* 0.085 17.236 15.494 0.027
At most 1 0.002 0.503 3.841 0.478

Unrestricted Cointegration Rank Test (Maximum 
Eigenvalue)

Hypothesized number of 
cointegrated eqns.

Eigenvalues λmax 0.05 critical value p-value

None* 0.085 16.732 14.264 0.019
At most 1 0.002 0.503 3.841 0.478

Trace test & max-eigenvalue test indicate 1 cointegrating equation at the 0.05 level. 
*rejection of the null hypothesis at 5% level.
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We had shown that both the short-term and long-term interest rates did not 
Granger cause the expected inflation rate but the expected inflation rate Granger 
caused them. For the expected inflation to be weakly exogenous, we should also 
show that the expected inflation rate does not respond to any deviations from the 
long-run equilibrium. One way to test for it is through the vector error correction 
model. As a next step, we estimate a set of bivariate VECM equations on our 
variables: expected inflation, policy rate, and ten-year bond rate.

Table 7. Johansen cointegration test between inflation and 10-year b. rate

Unrestricted Cointegration Rank Test (Trace)

Hypothesized number of 
cointegrated eqns.

Eigenvalues λtrace

0.05 critical 
value

p-value

None* 0.089 17.691 15.494 0.023
At most 1 0.000 0.095 3.841 0.756

Unrestricted Cointegration Rank Test (Maximum 
Eigenvalue)

Hypothesized number of 
cointegrated eqns.

Eigenvalues λmax

0.05 critical 
value

p-value

None* 0.089 17.595 14.264 0.014
At most 1 0.000 0.095 3.841 0.756

Trace test & max-eigenvalue test indicate 1 cointegrating equation at the 0.05 level. 
*rejection of the null hypothesis at 5% level.

Consider the following VECM between the short-term interest rate and 
expected inflation which were shown to be cointegrated via Johansen test:

where ist and πet represent the short-term interest rate and expected 
inflation respectively. θ1 and θ2 are error correction parameters. If θ1 or the error 
correction parameter belonging to the short-term interest rate is equal to zero, 
it means that short-term interest rate does not respond to any changes from the 
long-run equilibrium. Similarly, if θ2 or the error correction parameter belonging 
to the expected inflation rate is equal to zero, it means that the inflation rate 
does not respond to any changes from the long-run equilibrium. If θ1 is zero, the 
short-term interest rate is weakly exogenous, if is θ2 zero, the expected inflation 
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rate is weakly exogenous. To test for weak exogeneity, we estimate the above 
VECM. The estimation results are shown in Table 9. The optimal lag length is 
chosen as p=2 based on the SC.

Table 8. Johansen cointegration test between policy rate and  
ten-year bond rate.

Unrestricted Cointegration Rank Test (Trace)

Hypothesized 
number of 
cointegrated eqns.

Eigenvalues λtrace

0.05 critical 
value

p-value

None* 0.086 21.243 15.494 0.006

At most 1 0.016 3.317 3.841 0.069

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized 
number of 
cointegrated eqns.

Eigenvalues λmax

0.05 critical 
value

p-value

None* 0.086 17.926 14.264 0.012

At most 1 0.016 3.317 3.841 0.069

Trace test & max-eigenvalue test indicate 1 cointegrating equation at the 0.05 level. 
*rejection of the null hypothesis at 5% level.

Table 9 shows the estimated values of θ1 and θ2,the standard errors, also 
the corresponding t-statistics to test whether the null hypothesis that the error 
correction parameter is equal to zero (significance test). We conclude that θ2 is 
zero whereas θ1 is not. This yields the result of expected inflation being weakly 
exogenous in the bivariate system of policy rate and expected inflation rate.

Table 9. Weak exogeneity tests between policy rate and expected inflation.

VECM Estimation
Dependent variable: Δ(is)t Δ(πe)t

Error correction parameter -0.07 -0.02
Standard Error 0.02 0.02
t-statistics -3.93** -1.38

**indicates significance at 5% level.

In a similar fashion, Table 10 shows the estimated error correction 
parameters and the corresponding test statistics in a bivariate VECM including 
the long-term interest rate and the expected inflation (just substitute the long-
term interest rate in place of the short-term rate in the VECM regressions).
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Table 10. Weak exogeneity tests between ten-year  
bond rate and expected inflation.

VECM Estimation

Dependent variable: Δ(il)t Δ(πe)t

Error correction parameter -0.06 -0.01

Standard Error 0.01 0.02

t-statistics -4.21** -0.42
**indicates significance at 5% level.

Table 10 results present that expected inflation is weakly exogenous in the 
bivariate system of ten-year bond rate and expected inflation.

Table 11 shows the exogeneity tests involving the bivariate system of the 
two interest rates. Table 11 empirical results indicate that neither of the error 
correction parameters is zero and are both significantly different from zero at the 
5% significance level. Neither of the variables is weakly exogenous.

The economic interpretation of a bidirectional causality between the long-
term and short-term interest rate is evidence of the situation where the monetary 
authority can affect the long-term interest rate via the short-term rate (policy 
rate), and the long-term interest rate also influences the policy rate.

Table 11. Weak exogeneity tests between ten-year bond rate and policy rate.

VECM Estimation

Dependent variable: Δ(il)t Δ(is)t

Error correction parameter 0.03 -0.11

Standard Error 0.01 0.03

t-statistics 2.00** -3.68**
**indicates significance at 5% level.

From Figure 1, we can also observe that the spread between the long-
term and short-term interest rates has narrowed since the last months of 2011. 
Reconsidering the fact that the short-term rates can influence the long-term 
interest rate, from a Keynesian point of view, the monetary policy can affect the 
long-term interest rate, which is an important influencer of the level of private 
investment in an economy. Private investment constitutes an essential part of the 
aggregate demand, thus the results imply that the monetary policy can influence 
the real economic activity through that channel.
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5.4.	FMOLS	Estimation	Results

FMOLS procedure is applied, since we had bivariately shown that both 
type of the interest rates and the expected inflation rate were cointegrated. 
The long-run coefficients/ cointegrating vector of the equation it = β+πet                                                                    
are estimated by the FMOLS method. Tables 12 and 13 present the results 
from the FMOLS estimation. The test statistics show that the estimated slope 
coefficients or βs are statistically significant at 1% significance level. 

Table 12. FMOLS estimation results. Dependent variable policy rate.

coefficient std. error t-statistic p-value
Expected inflation 0.652 0.171 3.813 0.000***
Intercept 0.672 0.401 1.674 0.095*

*indicates significance at 10% level. ***indicates significance at 1% level.

We earlier had found that a long-run cointegrating relationship existed 
between the short-term interest rate/ long-term interest rate and the expected 
inflation rate and the direction of causality ran from inflation to interest rates. 
Weak exogeneity tests showed that expected inflation was weakly exogenous 
for both interest rates. These results indicate that policy rate dynamics are driven 
by the expected inflation rate, and the long-term interest rate dynamics are also 
driven by the expected inflation rate. Given these results, we can estimate the 
cointegrating equation it =α+ βπet for testing the Fisher hypothesis with expected 
inflation being the right-hand side variable in the equality. Tables 12 and 13, 
indicate a result of 0<β<1, which verifies the weak-form of Fisher effect both 
for the short-term and long-term interest rates. The coefficient β is estimated to 
be 0.652 for the short-term interest rate; it is estimated to be 0.409 for the long-
term interest rate. 

Table 13. FMOLS estimation results. Dependent variable ten-year bond rate.

coefficient std. error t-statistic p-value
Expected inflation 0.409 0.083 4.869 0.000***
Intercept 1.560 0.197 7.909 0.000***

***indicates significance at 1% level.

Strong-form with a one-to-one (β=1) Fisher effect postulates that any 
change in inflation will be one-to-one reflected in the nominal interest rates, 
thus the fluctuations in the real interest rate will be only due to the changes in 
the real economic factors. The one-to-one correspondence also signifies that the 
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effect of inflation rate on the real interest rate is cancelled out by the effect of the 
nominal interest rates (due to the monetary policy), so that the real interest rate 
will fluctuate only through the effect of real economic factors, not through the 
effect of monetary policy. 

Weak-form, on the other hand, postulates that any change in the expected 
inflation will be partially reflected in the nominal interest rates, and the 
fluctuations in the real interest rate will be partially influenced by the monetary 
policy, in addition to the real economic factors (Kose et al, 2012). The analysis 
of the Fisher hypothesis determines to what extent the monetary authority can 
affect the real interest rate. According to our results, the real interest rates, either 
calculated through the short-term or the long-term interest rates, are partially 
(weak-form) influenced by the Central Bank monetary policy in the long-run. 
The weak-form also suggests that the effect of monetary authority on the real 
interest partially cancels out in the long-run. 

In this section, it is shown that the short-term interest rate is related to the 
expected inflation but there also exists a significant and positive relationship 
of the expected inflation with the long-term interest rate. The coefficient of the 
effect of expected inflation on the short-term rate (0.652)  is found to be greater 
than that of the long-term rate (0.409).

6. Conclusion 

In this study, we investigate the long-run relationship between the expected 
inflation rate and two types of interest rates –short-term and long-term interest 
rates– in Turkey, within the context of Fisher hypothesis. Understanding this 
relationship is essential for macroeconomists particularly for those who involve 
in the formulation and implementation of monetary policy. To this end, this 
study uses monthly data spanning the period 2005:12 – 2022:09, on expected 
inflation based on the consumer price index, Central Bank policy rate and ten-
year government bond rate to study this relationship. One of the main objectives 
of this study is to analyze the extent of the monetary policy influence on the real 
interest rate and the real economy, and the directions of causality between the 
interest rates and the expected inflation rate. 

In our analysis, we make use of bivariate estimations between the two 
types of interest rates and the expected level of inflation following the approach 
taken in Kose et al (2012). We verify the weak-form of Fisher hypothesis for 
Turkish data and find that there exists cointegration between both types of the 
interest rates and the expected inflation rate. Weak-form of Fisher hypothesis 
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postulates that any change in the expected inflation will be partially reflected 
in the nominal interest rates, and the fluctuations in the real interest rate will 
be partially influenced by the monetary policy, in addition to the real economic 
factors (Lane, 2019). Weak-form implies that the real rate of interest is partially 
influenced by the Central Bank monetary policy in the long-run.

Expected inflation is found to be weakly exogenous for the short-term 
also for the long-term interest rates. There exists a unidirectional causality 
running from the expected inflation rate to the short-term interest rate and to the 
long-term interest rate but not vice versa. There exists a bidirectional causality 
between the two types of interest rates. 

The current short-term interest rate is influenced by the past values of the 
expected inflation rate, but not the other way around, i.e., the past values of 
policy rate are not shown to have any effect on the current value of the expected 
inflation, unlike what the common rhetoric emphasises in Turkey. At this point, 
the reader is also referred to a recent study; Uslu (2020) and his comments 
involving the relationship between the deposit interest rate and the inflation rate 
in Turkey. Since the deposit interest rates are highly influenced and mimicked 
by the Central Bank policy rate, this study’s results also align with those results. 

The Central Bank policy rate is found to affect the long-term interest rate 
(two-way causality), which indicates that the monetary policy has effect on the 
aggregate demand via the private investment. From a Keynesian point of view, 
private investment is an essential component of the aggregate demand and is 
mainly influenced by the long-term rates of interest (Friedman, 1980; OECD, 
2022). This causality runs both ways: long-term interest rates also appear to 
affect the policy rate, a result which is consistent with the term-structure of 
interest rates, where the long-term interest rate is a weighted average of the 
short-term interest rates. In such a relationship, the long-term rates contain 
useful information for predicting short-term rates and vice versa (Lutkepohl and 
Reimers, 1992).
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1. INTRODUCTION

The basis of enterprises based on the economic system consists of the 
operations of producing goods and services and realizing the optimal 
composition of profits that they will achieve by distributing goods at 

minimum cost to appropriate sales markets. Decisions about the production 
and distribution of goods and services in enterprises are made by the business 
manager. A manager’s ability to make rational decisions in the face of business-
related problems depends largely on the approaches and models he or she will 
use to solve problems. Because the essence of the scientific method is the 
process of building a model. In the process of building models, the main goal of 
decision makers is to create a mathematical model that will provide the business 

*  This article was produced from master’s thesis written by Cahit ÇELİK at the Institute
of Social Sciences of Marmara University
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with maximum profit at minimal cost. In the decision-making process, it is 
inevitable that businesses will use operations research to achieve their goals by 
using models. Business managers can scientifically determine their policies and 
actions with the help of Operations Research, increasing the consistency and 
applicability of decisions to be made. In enterprises connected to the production 
and distribution sector, it is important to determine the appropriate sales markets 
for the sale of manufactured goods. It provides convenience to production and 
distribution centers with the development of the transportation system at least 
cost to the demand points of the products produced. Linear programming is one 
of the Operations Research techniques developed to respond scientifically to the 
situations of minimizing the average optimal profit and minimum cost or total 
average loss in the distribution and sales of goods. 

The main purpose of the article is to apply the linear programming method 
to the model that will be established on the sales department for the operation of 
an oil company. Oil products produced or purchased constitute the economy of 
an oil business. These products are expressed in business economies, profit or 
loss. Oil is a substance that directly affects economic relations around the world. 
Although alternative energies are being produced and developed, % 40 of the 
world’s energy demand is still met by oil. Oil is used directly or indirectly in more 
than ten thousand industrial products. In this context, living with oil has become 
almost mandatory. Here, this indisputable power of oil must be recognized by all 
societies living around the world that all businesses operating in the oil markets 
must decide on the sale of fuel products at risk. Since sales of fuel products are 
indexed to dollars, there is confusion in the time process of the total turnover 
obtained. Oil companies have a hard time predicting which fuel products they 
will weigh on sales to make maximum profits. The linear programming method 
has effective analyses in determining the products that have the best return on 
sales transactions. In previous article studies, there are studies on the application 
of the ‘’Network Analysis’’ method of Operations Research on the production 
of petroleum products. In subsequent studies, approach studies were conducted 
with linear models in the production of petroleum products. This article presents 
a scientific innovation that can be used from the point of view of enterprises for 
the application of the linear programming method in the petroleum product sales 
market. 

This research paper consists of five parts. Introduction constitutes the first 
part of the research. In the second section, literature research on the work of 
commercial sectors was conducted. In the third section, the linear programming 
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model and its mathematical structure are defined. Accordingly, for the analysis 
of business problems, it was attempted to specify the advantages that businesses 
can develop informed strategies in creating a model. In addition, methodology, 
mathematical structure of the model, methods of solving the model and 
sensitivity analysis were studied. Accordingly, in the graphic technique, the 
direct relationship of the indifference curves approach with the economic 
system, and in the Simplex technique, the rules applied in the solution of the 
profit or loss model and the explanation of the Sensitivity analysis were tried to 
give the ability to interpret the sales results of enterprises and predict the pre-
sale. In the fourth chapter, the business application of the linear programming 
model is given. Accordingly, it was tried to prove that the Fasa oil business 
can achieve optimal earnings by applying a direct linear model to sales of fuel 
products for 1999-2002. The results of the sensitivity analysis used to determine 
the products that will make the best contribution to the optimal profit obtained 
from the sale of fuel products with the use of the linear programming method 
of the enterprise are also explained. The fifth part of the research consists of 
conclusions and recommendations2.

2. LITERATURE REVIEW

Today’s academic studies examined the problems that belong to businesses 
(oil refinery, textile industry, food industry, engineering industry, automobile 
industry, agriculture industry, metal industry and forest service, etc.) it is seen 
that the use of linear programming method is increasing in its solution. The 
articles examined in the literature are aimed at the field of using the linear 
programming method.

In this study, they conducted an article titled Linear programming in 
livestock selection. All variables encountered in breeding animal production units 
have been added to the constraint equation. It is aimed to improve production 
units and high performance of breeding animals in order for the products to 
achieve maximum profit in the sales market (Jansen and Wilton, 1984). In another 
study, refinery models for oil industry applications have been studied in SAS/OR 
optimization processes and oil industry applications. They conducted analyses 
using the SAS program in the optimization of network modeling techniques for 
production, inventory and distribution models (Cohen and Kearney, 1993). In 
another similar study, cost minimization was applied in the transportation of 
petroleum products by sea in distribution problems (Ulucan and Tarım, 1997).
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In another study, they showed the benefits of linear programming technique, 
one of the quantifier decision-making techniques, in the most profitable use of 
installed operating capacities. For the application method; capacity planning was 
carried out in a cement factory (Bircan and Kartal, 2003).  In another study, the 
author has developed a linear production model for an oil company. He has added 
innovation to the literature by developing algorithms that ensure the production of 
petroleum products at minimal cost. He applied linear programming techniques 
for the solution of the model. In addition, sensitivity analysis was performed to 
determine the products that provide the most optimal benefit (Illés, 2004). In 
another study, it was aimed to minimize the distribution cost of the company by 
using linear programming method. For this purpose, the plan of the company 
belonging to the food sector in the distribution system has been determined. 
Accordingly, the distribution cost of the company has been determined and 
a model has been established based on this distribution system and company 
values. As a result, it has been seen that the mathematical model established to 
minimize costs is advantageous (Ergülen and Kazan, 2005). In another study, 
linear programming technique was used in this study. With this technique, it 
was revealed how to achieve an optimal solution to the problem of planning the 
distribution of coal produced at six different points in the Garp lignite enterprise 
to four different consumption centers. By examining the solution of the model, it 
was determined which consumption points should be sent to for maximum benefit 
of coal of different qualities produced in separate units of the enterprise (Elevli et 
al., 2006). Other research has developed a production planning model that will 
allow businesses operating in the furniture sector to plan their production more 
effectively. The aim of the model is to minimize total production, inventory and 
labor costs. The model was designed as an integer linear programming model 
and applied to a best-selling bedroom model to one of the largest furniture 
manufacturers in our country (Özkan, 2006). In another study, it studied a linear 
programming approach for passenger boarding strategy. In his study, he noted that 
the business experienced financially difficult processes due to stiff competition 
and high fuel prices. Accordingly, airlines must be effective in the areas under 
their control in order to be successful. For this purpose, in order to reduce the 
time of departure of the aircraft from the ground, it is planned to reduce the 
confusion between passengers that cause delays in boarding times (Bazargan, 
2007). In this study used the linear programming method to separate products 
in oil refineries from CO2 emissions. It analyzed the marginal contributions 
of total CO2 emissions for each oil product. The researcher has proved that an 
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optimal solution will be achieved in the short term with an analytical approach 
(Nejad, 2010). In another study, it studied mixed integer linear programming 
applications in the car seat assembly process. The research aimed to improve 
the efficiency of the company and achieve significant savings. As a result, this 
research provided opportunities to determine the workforce, purchase additional 
equipment and create a second shift (Rave and Álvarez, 2011). This study shows 
a different perspective that can be brought to the growth strategies of enterprises 
with the help of a two-variable model. By using the data to be obtained with the 
help of detailed analyses that enterprises will do, it has been demonstrated that 
the linear programming method can be applied and the choice between strategic 
alternatives can be made (Öncer, 2012).

In another study, palm oil industry with the help of linear programming, 
supply-demand model to optimize the production cost and production planning 
in order to minimize a linear programming model to design for palm oil mill. 
The simplex method was used to solve the model. In production planning, the 
optimal solution was achieved and the correct results were achieved (Murugan 
et al., 2013). In another study, cost companies have made studies on the use of 
the Simplex Method in linear programming method in problem solutions of their 
services. Its goals are to produce manufacturers’ own products at the lowest cost, 
to ensure maximum profit in global regional sales and to satisfy its customers 
(Nejati et al., 2013). In another study, examined the development process of 
linear programming model for resource solution in financial resource allocation 
of production companies. Two models have been identified in the allocation 
of resources for production companies in terms of cost and revenue. These are 
models of maximization and minimization. Market conditions were investigated 
in limited resources of enterprises (Veselovska, 2013). In another study, it 
studied the application of linear programming techniques in practical decisions. 
It was statistically examined that operations research techniques should be 
used to enable managers working in sectors to make effective decisions in their 
activities. It is aimed that students make more objective decisions by providing 
Operations Research courses at universities in Nigeria (Ikechi et al., 2014). In 
another study, used the linear programming method to minimize the cost of 
Personnel Training with his work entitled application of linear programming 
techniques for Personnel Training. The method used offers an optimal solution 
to all formulated models (Gupta, 2014). In this study, the relative activities of 
enterprises were measured with multiple inputs and multiple outputs using Data 
Envelopment Analysis (DEA), a linear programming-based technique. In recent 
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years, Data Envelopment Analysis has increasingly been used to make more 
efficient and better use of business resources and to determine efficiency. For this 
purpose, the relative activity scores of six branches of an educational institution 
in Gaziantep province were calculated using Charnes, Cooper and Rhodes 
(CCR) models. According to these relative total activity values calculated, it was 
determined that two branches out of six branches were total active, one branch 
was moderately active, and the other branches were not active. As a result of the 
research, a sensitivity analysis was performed on input variables used to make 
inactive branches more effective and showed that these branches were also fully 
active (Akgöbek et al., 2015).

In another study, the data belonging to Mert Glass Company was used in 
linear programming techniques and it was aimed to increase the profit share 
by minimizing the fire rates generated during the glass cutting of the company. 
Optimal results were found when the model created in this context was 
solved using the lingo 15.0 package program. As a result, it should determine 
new production strategies by using the resources it uses at the highest level 
to minimize the amount of losses that is the main expectation of the business 
and to maximize its profit share (Metin and Türkoğlu, 2018). In this study, a 
method was developed to run the Cplex program from the web environment 
with the help of operations research techniques. According to this method, the 
end user can run the optimization server by entering model parameters from the 
web environment and using a method triggered over the web. An example of 
advertising optimization was used to demonstrate the success of this system. The 
study was successful with this example. According to the results of the research, 
this study can be further developed using web socket structures. In addition, a 
dynamic parameter entry screen automatically generated according to the model 
can be designed to automate parameter entries of different optimizations. In 
addition, it can support the decision maker by creating automated scenarios 
using artificial intelligence according to the given model. Small changes in the 
parameters of the decision makers won’t change so specify the tolerance Cplex 
optimization according to the decoder and also presented as a service within the 
scenario and sensitivity analysis results can be presented in addition to a more 
efficient examination obtainable (Gürbüz and Akçin, 2020).   

3. LINEAR PROGRAMMING MODEL

In this section, methodology, mathematical structure of the model, solution 
techniques of the model and sensitivity analysis are examined.
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3.1.	Methodology

FASA Petroleum Company, operating around Mersin Ataş, used linear 
programming method in determining the products that will make the maximum 
profit from the sales of fuel products for 1999-2002. The main aim of the study 
is to determine how the economic crisis experienced by Turkey in 1999 reflected 
the profit in the sales of fuel products. It is also to see how post-crisis fuel sales 
affect profits. The data used to solve the problem was taken from the Turkish 
Statistical Institute (TUIK). These data consist of sales amounts and prices of 
unleaded gasoline, super gasoline, kerosene, diesel, kalyadi and fuel – oil 6 
for 1999-2001. The Simplex Method, one of the linear programming methods, 
was used to solve the problem. In addition, sensitivity analysis was studied in 
determining the products that will make the best contribution to the optimal 
profit from the sale of fuel products at a minimum cost. At the solution stage of 
the model, the simplex method was applied and the ‘Tora Package Program’ was 
used for computer output of the results. This article research is very important 
for the purpose of determining the sales of petroleum products during the crisis 
period and after it and determining the products that provide the optimal profit. 
The article differs from other works in the literature in this aspect.

3.2. Mathematical Structure of Linear Model

Linear programming is defined as the optimal allocation of limited resources 
among alternative activities (Kılıçbay, 1970: 88). A linear programming model 
whose objective function is profit maximization or cost minimization is generally 
as follows (Esin, 1988: 29).   

     (Largest increase in profit)                           Cost minimization) 
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          Positive constraint:                                       Positive constraint:
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3.3.	Solution	Techniques	of	Linear	Model

It is possible to analyze the linear programming model using the graph and 
Simplex Method. Businesses have the opportunity to choose one of the methods 
of interest (Doğan, 1995: 13). 

3.3.1.	Indifference	Curves	Approximation	of	the	Model

A goal line must be specified by giving any value to the goal function in 
the linear program model. In order to determine which possible solution points 
are optimal, the indifference curves approach is used (Sarıaslan, 2000: 74). As 
can be seen in Figure 1, the lower total benefit value is achieved as indifference 
curves (lines) go to the following line (bottom–up). In Co-cost lines, lower cost 
values are achieved as you go to the following line (top–down). In contrast, the 
consumer with fixed income and unlimited needs acts according to his needs and 
the price of the goods when choosing between the goods and services that he 
will buy. Accordingly, the consumer should try to make the maximum benefit.

  
  x2 
  

                             

                                Z1            

                            Z2                                             (IC) 

                                                                                                    
    x1 
    
 

Figure 1. Indifference Curves (IC)

As an example of the approach, Hicks3 sought to determine optimal well-
being criteria by acting from indifference curves. He continued to examine 
the barriers to the satisfaction of society and the individual. For society, these 
barriers are limited quantities of physical resources and products derived from 
these resources (Hicks, 1939: 700).

3  Indifference curves are curves formed by all compositions of goods that provide the 
same benefit to the consumer. The total benefit level at each point is the same and nega-
tively inclined. Indifference curves do not intersect. Since the intersection point will be 
a common point for both curves, the benefits will also be equal at the said point.
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3.3.2.	Simplex	Solution	Method	in	Linear	Programming
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Figure 2. Simplex Method Flow Chart

The solution method is entered using the initial simplex table. Algebraic 
operations repeat until the table reaches the optimal point (Öztürk, 2001:73).

3.3.3.	Sensitivity	Analysis

In the sensitivity analysis process, adding new constraints to the problem 
affects the possible conditions of the optimal solution at hand. New constraints 
should be checked to ensure the optimal solution. But if the new constraints 
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do not provide the optimality condition, the new constraints created by adding 
the necessary idle, residual and artificial (shadow) variables to the existing 
constraints should be seen in the optimal table (Tulunay, 1980: 410). A necessary 
and sufficient condition in the sensitivity analysis process is that the company 
can see the production and sales process policies in more detail. It provides the 
opportunity to determine how scarce resources used for production will affect 
the total cost and which type of product will provide the maximum benefit.

4. LINEAR PROGRAMMING METHOD TO AN OIL 
DISTRIBUTION BUSINESS IMPLEMENTATION

Operating in the oil industry ‘Fasa Petroleum Products Marketing 
Transportation Industry and Trade Incorporated Company’ provides the products 
requested by its customers from its production and distribution centers. The 
company produces the requested fuel products; Ataş refinery, Oil office, Opet, 
etc. it is sourced from organizations. Ordered products are provided by the sales 
department of the enterprise, which serves its customers on a daily basis. The 
products that customers demand are of two kinds. These are: white products and 
black products.

White products are called clean goods and black products are called 
dirty goods. White products; unleaded gasoline, super gasoline, kerosene and 
motorin. Black products are kalyadi, fuel-oil No: 6 (Atlas, 1999: 33). The linear 
programming model will be applied to the business’s profit from average sales 
per ton per year for the years 1999 – 2002.

Table 1: Average Pure Profits Per Tonne Of Products ( /Ton)

Period Annual (CN)
Years 1999 2000 2001 2002
Unleaded gasoline 22,913,730 43,007,345 64,511,847 5,415,138
Super gasoline 23,033,730 43,007,345 63,868,097 95,750,138
Kerosene 14,590,462 33,030,966 47,808,358 64,544,559
Diesel 13,778,730 25,787,345 43,364,347 65,998,888
Kalyadi 4,102,445 6,418,337 14,776,368 12,179,479
Fueloil:6 833,445 1,360,337 4,557,368 7,602,479

Source: Fasa Petroleum Products Marketing Transportation Industry and Trade 
Incorporated Company., 1999-2002, profit data taken from the Enterprise archive. (CN 
refers to average annual net profits).
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Determination of decision variables:  

1. White products

X1: t. in the process requested quantity of unleaded gasoline product (tone/
time)

X2: t. in the process requested quantity of super gasoline product (tone/
time)

X3: t. in the process requested quantity of kerosene product (tone/time)
 X4: t. in the process demanded amount of diesel product (tone/time)

2. Black products

X5: t. in the process requested quantity of kalyadi product (tone/time)
X6: t. in the process required quantity of fuel-oil: 6 product (tone/time)

Finding the objective function:

C1: t. in the process average net profit per ton of unleaded gasoline product 
( /tone)

C2: t. in the process average net profit per ton of super gasoline product (
/tone) 

C3: t. in the process average net profit per ton of kerosene product ( /tone) 
C4: t. in the process average net profit per ton of diesel ( /ton)
C5: t. in the process average net profit per ton of kalyadi product ( /tone)
C6: t. in the process average net profit per ton of fuel-oil product ( /tone)
Zmax= C1 X1 + C2 X2 + C3 X3 + C4 X4 + C5 X5 + C6 X6 (4.1)

Constraint equations:

B: t. in the process quantity of fuel products requested (tone/time)
Demand constraint:
X1 ≤ B1 (tone/time)
X2 ≤ B2 (tone/time)
X3 ≤ B3 (tone/time)
X4 ≤ B4 (tone/time)
X5 ≤ B5 (tone/time)
X6 ≤ B6 (tone/time)
X1, X2 , X3 , X4 , X5 , X6  ≥ 0
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Metedological Analysis:

In this part of the article; optimal profit values are dec by simplex method 
obtained from petroleum product sales transactions between 1999 and 2001 
belonging to Fasa Petroleum Company. Here, at the end of each year, the 
products that contribute the most to the optimal value of the objective function 
are determined. At the end of the analysis, the sale of products that provide the 
optimal benefit with minimal costs will be at the forefront for the company.

4.1.	Implementation	of	The	Linear	Programming	Model	for	The	1999	
Sales	Of	The	Business

Purpose function:

Zmax = 22,913,730 × X1 +23,033,730 × X2 + 14,590,462 × X3 + 13,778,730 ×  
                X4 + 4,102,445 × X5 + 833,445× X6  (4.2)

              White products restriction:                       Positive constraints:
                    X1 ≤ 18954 tone/year                           X1, X2, X3, X4 X5 , X6  ≥ 0
                     X2 ≤ 18902 tone/year                                  X1 + S1 = 18954
                     X3 ≤ 15378 tone/year                                  X2 + S2 = 18902
                     X4 ≤ 11128 tone/year                                   X3 + S3 = 15378
              Black products constraint:                              X4 + S4 = 11128  
                      X5 ≤ 6300 tone/year                                    X5 + S5 = 6300
                      X6 ≤ 5140 tone/year                                    X6 + S6 = 5140

Zmax = 22,913,730 × X1 + 23,033,730 × X2 + 14,590,462 × X3 +13,778,730 
× X4 + 4,102,445 × X5 + 833,445 × X6 + 0 × S1 + 0 × S2 + 0 × S3 + 0 × S4 + 0 
× S5 + 0 × S6 , X1, X2, X3, X4, X5, X6, S1, S2, S3, S4, S5, S6  ≥ 0 (4.3)
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Table 2: Optimal Solution Summary of the Company’s Sales for 1999

Title: Fasa Petroleum Products Marketing Transportation Industry and Trade 
Incorporated Company : Final Iteration Number: 7
The value of the objective functions (max.) = 1,28 E + 12

Variables Value Unit Contribution Total Contribution
X1

4, 34E+11
1, 90E+04 2, 29E+07 4,

X2

4, 35E+11
1, 89E+04 2, 30E+07 4,

X3

24E+11
1, 54E+04 1,46E 2,

X4

53E+11
1, 11E+04 1, 38E+0 7,

X5

2, 58E+10
6, 30E+03 4, 10E+0 2,

X6

28E+09
5, 14E+03 8, 33E+05 4,

Constraint 
Equations

Capacity
Percentage 

Contribution
Scarce (-) /  
Excess (+)

1 (<) 18954,0000 0,25 0,0000 -
2 (<) 18902,0000 0,25 0,0000 -
3 (<) 15378,0000 0,20 0,0000 -
4 (<) 11128,0000     0,15  0,0000 -
5 (<)             6300,0000       0,08    0,0000 -
6 (<)           5140,0000      0,07       0,0000 -

Source: Fasa Incorporated Company Sales Data for 1999, Retrieved from Archive File

It is understood that the optimal profit value of the company from sales 
transactions for 1999 is 1,28 E+12 and 4 1,280,000,000,000 from the value 
of the objective function. Although significant in terms of company policy, 
sales volume was found to be insufficient when compared with the earnings of 
competing firms doing the same business. It is clear that the resulting gain is 
a revenue gain for the company. Because when the cost accounting process is 

4  The results of the analysis give the profit values for the years before the six zeros were 
discarded from the Turkish lira. This article only provides analysis results tables for 
1999. Analysis results for other years were interpreted without providing tables.
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performed, the company’s overheads should not be ignored. It is not possible 
to say that there is sufficient input into the company’s coffers when expenses 
such as personnel, fuel, taxes, etc. are deducted from total earnings. With a 
unit contribution of 2,30E+07 ( 23,000,000) and a total contribution value of 
4,35E+11 (  435,000,000,000), the super gasoline product appears to be the 
product that contributes the most to the optimal value of the goal function at 
the end of the year. But with % 25 additive values, unleaded gasoline and super 
gasoline products have an equal percentage slice. The minimum total contribution 
in white products is diesel with a value of 1,53E+11 (  153,000,000,000). 
Dirty goods are 2,58 E+10 (  25,800,000,000) kalyadi and 4,28 E + 09  
(  4,280,000,000) fueloil:6 products. With % 8 and % 7 additive slices, they are 
the goods that have the least effect on the purpose function. In accordance with 
the company’s risk policy, it should go towards increasing the sales capacity of 
products that will provide the most total benefit by turning to clean goods sales 
instead of dirty goods sales.
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Table 3: Sensitivity Analysis of the Company’s Sales in 1999

Title: Fasa Petroleum Products Marketing Transportation Industry and Trade 
Incorporated
 The value of the objective functions (max.) = 1,28 E + 12
Variables  Current Coefficient  Min. Coefficient  Max. Coefficient Reduced Value                  
X1                                            2,29E+07                 0                            sonsuz                      0         
X2                                            2,30E+07                 0                            sonsuz                      0
X3                                           1,46E+07                 0                            sonsuz                      0
X4                                            1,38E+07                0                            sonsuz                      0
X5                                            4,10E+06                0                            sonsuz                      0
X6                                            8,33E+05                0                            sonsuz                      0

Constraints  Current Constraint  Min. Constraint   Max. Constraint          Dual Profit

1 (<)                       1,90E+04                0                            sonsuz             2,29E+07 
2 (<)                       1,89E+04                0                            sonsuz             2,30E+07
3 (<)                       1,54E+04                0                            sonsuz             1,46E+07
4 (<)                       1,11E+04                0                            sonsuz             1,38E+07
5 (<)                       6,30E+03                0                            sonsuz             4,10E+06
6 (<)                       5,14E+03                0                            sonsuz             8,33E+05

Non-Fundamental Variable                              Optimality Condition 
S1                                                                          2,29E+07   +   1,0000   d1>= 0
S2                                                                                                                               2,30E+07   +   1,0000   d2>= 0
S3                                                                                                                               1,46E+07   +   1,0000   d3>= 0 
S4                                                                                                                               1,38E+07   +   1,0000   d4>= 0
S5                                                                                                                               4,10E+06   +   1,0000   d5>= 0 
S6                                                                                                  8,33E+05   +   1,0000   d6>= 0 

Basic Variables                                                Simultaneous Probability Condition
X1                                                                         1,90E+04   +   1,0000  D1>= 0
X2                                                                                             1,89E+04   +   1,0000  D2>=  0
X3                                                                                                                             1,54E+04   +   1,0000  D3>=  0
X4                                                                                                                            1,11E+04   +   1,0000  D4>=  0
X5                                                                                                                            6,30E+03   +   1,0000  D5>=  0
X6                                                                                                                           5,14E+03     +   1,0000  D6>=  0

Source: Fasa Incorporated Company Sales Data for 1999, Retrieved from Archive 
File. Examination of sensitivity analysis (shadow price variable)

According to the sensitivity analysis result in Table 3, it is clear that the 
business should go on the path of increasing sales volume. It can be said that the 
volume of processing performed is insufficient, since the maximum coefficients 
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of the requested products go towards infinity. In addition, the increase in profit 
coefficients increases the total average profit by providing optimality conditions. 
It means that non-basic variables are idle variables, and basic variables will be 
processed by determining and providing the total benefit with the sales strategies 
of each product with maximum sales capacity. In this case, it is possible to say 
that the basic variables provide the probability condition.

4.2.	Optimal	Solution	Summary	of	 the	Company’s	Sales	 for	The	Year	
2000

Fasa Incorporated Company at the end of 2000, it made a total profit of 2,70 
E+12 (  2,700,000,000,000) from its sales. By 1999, the company’s earnings 
had nearly doubled. But if the country’s inflation rates are examined, it is said 
that the rate melts the company’s earnings. Thus, it turns out that the value of 
the objective function does not have optimal profit on the basis of inflation. In 
order for the company to achieve optimal profit, its total average earnings must 
be at least five times higher than in 1999. Unleaded gasoline product 9,45 E + 
11 (  945,000.000.000) with the highest profit return is determined as the goods. 
Unleaded gasoline and super gasoline products have a % 24 share of sales. 
During this time period, the company should attempt to increase the amount 
of demand for its unleaded gasoline product. With a % 21 sales share, kerosene 
loses its performance in its first six months of sales. The total contribution of 
kerosene to the objective function is 6,19 E+11 (  619,000,000,000). The share 
of sales of dirty goods is declining compared to their first six months of sales. 
Sales of seasonal products must be stopped after the sixth month. Because it 
is clear that an average contribution of % 7 can do more harm than good. It is 
suggested that the company may increase its total profit by focusing on the sale 
of white products and special oil varieties used for machines on industrial sites, 
rather than on the sale of them. 

4.3.	Optimal	Solution	Summary	of	the	Company’s	Sales	For	2001

From the optimal summary table, at the end of 2001, the value of the 
goal function is 3,29 E+12 (  3,290,000,000,000). This figure is calculated 
that the consecutive difference is (  590,000,000,000) compared to the value 
of the goal function at the end of 2000. Therefore, the difference between the 
purpose functions of 1999-2000 is (  1,420,000,000,000). It is clear that the 
objective function suffered a loss of profit during the crisis. The difference in 
loss is (  830,000,000,000). The resulting loss difference was calculated without 
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processing the inflation effect. According to inflation rates, the difference is 
expected to increase more. Unleaded gasoline 1,07 E + 12 (  1,070,000,000,000) 
is the product that best supports the purpose function during the crisis period. 
The unleaded gasoline product increased by (  125,000,000,000) which is 1,13 
times compared to 1999. However, the sales difference between 1999 and 2000 
is (  511,000,000,000). The difference is said to be a loss of (  386,000,000,000). 
In 2001, the company’s profit from the sale of all products decreased compared 
to 1999 and 2000.   

4.4.	Optimal	Solution	Summary	of	the	Company’s	Sales	For	2002

The value of the objective function is 6,65 E+12 (  6,650,000,000,000) 
at the end of the year. With a sales share of % 23 and a total contribution of 
2,13 E+12 TL (  2,130,000,000,000), the super gasoline product is the most 
profitable product for the purpose function. The reason for this is the increase in 
demand for expensive products with the softening of the crisis tension. Unleaded 
gasoline ranks second with a sales share of % 22 and a total contribution of 
2,06 E+12 (  2,060,000,000,000). The contribution of other products to the goal 
function shows a decreasing course from expensive product to cheap product. 
Because fuel products are indexed in dollars, the company has the opportunity 
to develop a strategy of measures against sudden fluctuations in price changes. 
Below is the total profit diagram.
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Figure 3. Fasa Incorporated Company Profit Diagram by Year

5. CONCLUSIONS AND RECOMMENDATIONS

Due to the fact that the costs and turnover reach high figures in the 
calculation operations of the enterprises operating in the oil markets, production 
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and sales, there are risks in determining the actual values. As a result of the 
research, the marketing departments of Oil Company’s use applied accounting 
programs for sales operations. In addition, accounting and finance departments 
perform financial transactions based on management and cost accounting. For 
this reason, the calculation of restrictions on the production or sales of products 
is excluded. Because often there are no accounting or finance programs where 
some restrictions will make sense. In addition, errors and uncertainties occur in 
the process of identifying products that will provide the most profit to the company 
from sales. With technological developments in the globalization process, it is 
inevitable that enterprises will benefit from restructuring and scientific methods 
in their companies. The purpose of this research paper is to identify the products 
that made the most profit from the business’s sales of petroleum products 
between 1999 and 2002. In addition, minimum cost is targeted in distribution 
channels. Models of decision variables have been established thanks to the linear 
programming method, which is one of the areas of Operations Research. The 
established models were analyzed by Simplex Method. According to the results 
of the analysis, unleaded gasoline product 2000 to 2001 and super gasoline 
product 1999 to 2002 were the goods that contributed the most to the optimal 
value of the goal function in year-end sales. 

Fasa Incorporated Company, which constitutes a field for application 
studies Linear Programming works, which began in May 2003, continues to be 
used as a result of positive results received in the face of current problems. At 
the implementation stage, the company’s sales transactions for the years 1999 – 
2002 were analyzed using a linear programming model, and the results obtained 
proved consistent. In the face of the financial crisis that erupted in February 
2001, turnover from business sales decreased compared to previous years.

Production and industrial enterprises solve all kinds of problems with the 
“Operations Research Technique”, which has scientific validity in European 
countries. Analysis of the linear programming model on sales problems, modeling 
on the operations base, is also applicable to the oil sector and concludes that it 
has economic value from the point of view of business. 
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1. Introduction

Tourism has become a very important sector in recent years due to its 
many contributions to the economy such as increasing employment and 
providing foreign exchange inflow. Investigation of tourism demand in 

Turkey is very important in planning tourism sector and in creating tourism 
policies. In the empirical studies, although there are various techniques for 
modeling and estimating tourism demand, the gravity model approach has an 
important place among these models in the literature. The basic idea of this 
model is based on Newton’s law of gravity. This law explains the gravitational 
force between mass m1 and mass m2 by dividing the product of these two masses 
by the square of the distance between these two masses. Mathematical notation 
of this model can be linearized by taking logarithm of the model. Thus, it is 
possible to estimate the unknown parameters with econometric methods. But in 
case of heteroscedasticity in the error term of the model based on logarithmic 
transformation, the OLS estimator’s assumption of consistency deteriorates and 
this distortion cannot be corrected by conventional approaches. Besides, the fact 
that some observations in the dependent variable have a value of zero causes 
various problems when doing logarithmic transformation. Poisson Pseudo-
Maximum-Likelihood (PPML) estimator is a method that can overcome these 
problems in estimating the gravity model. In this study, it is aimed to compare 
the results of PPML estimation and traditional panel data estimation in the 
research of tourism demand in Turkey with the gravity model.
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In the tourism economy literature, it is possible to find a large number of 
studies and methods that examine the demand for tourism and the factors affecting 
demand. There are many studies investigating the demand for tourism with 
gravity model, such as Durbarry’s 2000 article and Gil-Pareja et al.’s 2007 study 
in the literature. In Turkey, Karagoz (2008) investigated the tourism potential of 
the countries towards Turkey by using Gravity model with cross sectional data. 
Yavuz et al. (2014) analyzed the tourism demand in Turkey with the gravity 
model using cross-sectional data for the years 2008, 2009 and 2010 separately. 
Günes and Kabadayi (2015) was studied the tourism demand towards Turkey 
by using panel Gravity model. In the study, two-way random effects model was 
used. Classical panel data models were preferred in all studies investigating 
tourist flow with the panel gravity model in the literature. Therefore, the results 
obtained in all of these studies are likely to be inconsistent. In this study, 
considering these disadvantages, the estimation of panel gravity model with the 
appropriate estimation technique and also alternative techniques are compared. 
In this chapter another aim is to determine whether the coefficient estimates with 
the appropriate model specification are valid for the gravity theory in this study.

2. Method

Jensen’s inequality1 has been ignored in many studies using the gravity 
model in the literature. Jensen’s equation states that the coefficients of 
a model estimated with OLS are quite misleading under the problem of 
heteroscedasticity. So, the gravity model has such problems as a log linear 
model. Silva and Tenreyro’s 2006 study showed using standard tests that in 
case of heteroscedasticity, the estimation results of both the traditional gravity 
models proposed by Tinbergen’s 1962 study and Anderson and van Wincoop’s 
2003 study are biased in their study. To solve this problem, they proposed 
PPML estimator. This estimator not only corrects for bias and gives consistent 
predictions, but also solves the problem of not taking the logarithm of zero 
values in the model (Silva & Tenreyro, 2006). 

In the study, firstly the gravity model and the problems encountered in the 
estimation of this model, then the PML estimator are mentioned. The gravity 
model, first put forward by Jan Tinbergen in 1962, expresses the trade flow 
between two countries in a similar way to Newton’s law. In other words, a 
gravity model describes trade or tourism between country i and country j by 

1.  lnE(X) ≤ E(lnX)
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dividing the product of the GDPs of the two countries by the square of the 
distance between the two countries.

Here, alphas indicate parameters that need to be estimated. The stochastic 
version of the model is shown in the equation below.

Here ηi j denotes an error term. This error term and the explanatory variables 
are supposed to be statistically independent of each other, and E (ηi j│Yi Yj ,Di j) =1

Under the above-mentioned assumptions, we can write the following 
expression.

In the traditional literature, this model is linearized by taking the logarithm 
and the unknown parameters of the model are estimated with the OLS estimator.

The validity of this method requires the independence of the ijh error 
term with the explanatory variables. Silva & Tenreyro found that in the 
traditional logaritmik-linear specification of a gravity model, if the error term 
has heteroscedasticity, the assumption that lnηi j is independent with other 
explanatory variables is violated. They showed that in this case the gravity 
model gave inconsistent estimates.

Another problem with the gravity model is that it fails to take into account 
the fact that the value of the gravitational force can never be zero. However, 
in the gravity model, tourism between two countries may be zero. This often 
causes problems with gravity model estimation, as the logarithm of zero values 
cannot be taken. Various methods have been proposed to solve this problem 
(Frankel et al., 1997). In most experimental studies in the literature, values with 
zero values are excluded from the data set. Thus, the gravity model is estimated 
by OLS using the dependent variable that does not have a zero value. In some 
studies, the zero observations of the dependent variable are replaced by a very 
small positive number determined. However, Flowerdew and Aitkin (1982) 
showed in their study that replacing zero values with a small value changes the 
parameter estimates of the model according to the magnitude of the selected 
small number. However, removing the zero-valued observations from the data 
set causes various problems. The first of these problems is the loss of information 
in deleted observations (Eichengreen and Irwin, 1996). The second problem is 
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that if the trade flow with zero value comes from a nonrandom distribution, then 
deleting these observations will cause a sample selection problem (Burger et al., 
2009; Babkova, 2012). 

Silva and Tenreyro’s 2006 study state that a nonlinear transformation such 
as taking dependent variable logarithm affects the properties of the error term 
since the conditional distribution of the logarithmic error term depends on the 
conditional distribution of the error term. Therefore, without the logarithmic 
independent variable as a linear function of the explanatory variables, it is not 
possible to estimate the parameters of the model consistent with OLS. Instead 
of OLS method, a nonlinear model such as PML should be estimated (Silva & 
Tenreyro, 2006).

Before explaining the gravity model estimation with PML, the estimation 
of the gravity model with traditional panel data methods is mentioned in the 
study. To estimate the logarithmically transformed gravity model, the dummy 
variable created for each unit must be included in the model and estimated with 
OLS. However, this method is valid if there is no heteroscedasticity problem 
in the error term. However, if this assumption is met, the slope parameters are 
consistent except the constant term in the fixed effects model. However, all 
parameters are consistent in the random effects model (Babkova, 2012).

Westerlund and Wilhelmsson (2011) shows that the Jensen’ inequality is 
violated in the traditional panel estimators in their study. In this case, they state 
that the traditional fixed effects estimator is biased and inconsistent. Therefore, 
it is suggested to use the fixed effects PML estimator with bootstrap standard 
errors to estimate the log-linear gravity model consistently.

The likelihood function of the PPML estimator is given below.

PPML estimates of the desired parameters are obtained by maximizing the 
likelihood function given above (Babkova, 2012).

3. Literature

It is possible to find many studies and methods in the literature investigating 
the tourist flow and tourism demand in different countries and examining 
the factors affecting them. In these studies investigating the tourist flow, the 
gravity model is generally used. Durbarry (2000) investigated tourism demand 
and elasticity for England with the help of gravity model. In this study, tourist 
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flows from seven countries to England are estimated by panel data analysis. The 
results of the study showed that tourism expenditures in England are statistically 
significantly affected by price and exchange rate changes. It also revealed that 
the price elasticity of tourism demand is close to 1. Matias (2004), on the other 
hand, investigated the tourism flow towards Portugal with a gravity model. 
Distance was found to be an important factor in the study. Gil Pareja et al’s 2007 
study researching the effect of the transition to the Euro on the intra-regional 
tourist flows of 12 EU member countries with a gravity model. They found 
that the transition to the common currency increased the tourist flow within 
the EU in the 1999-2002 period. Eita and Jordaan (2007) analyzed the tourist 
flow to Namibia using the gravity model. The results of the study showed that 
neighbourhood, exchange rate and electricity generation has a positive effect on 
tourism.

On the other hand, when the literature in Turkey is examined, it is seen that 
there are various studies investigating tourism demand with the gravity model. 
Karagöz investigated the tourism potential for Turkey by using cross-sectional 
data and gravity model by country in his study in 2008. Yavuz et al. (2014) 
examined the tourism demand for Turkey with the help of the gravity models 
established with the cross-sectional data created separately for the years 2008, 
2009 and 2010. Güneş and Kabadayı (2015) examined the tourism demand for 
Turkey using panel gravity models. Two-way random effects model is prefered 
in the study. In the study of Buluk and Duran (2018), the tourism flow towards 
Turkey is investigated with the gravity model with 2016 data. In the study, 
tourism potentials for Turkey from other countries have been estimated. In 
studies in the literature, gravity models created with cross-sectional data are 
generally estimated by OLS method, and gravity models created with panel 
data are estimated using classical panel data methods. In the existing studies in 
the literature, gravity models established with cross-section data are generally 
estimated by OLS method and gravity models established with panel data are 
estimated using classical panel data estimation methods. However, as mentioned 
earlier, there are problems with these methods and therefore the findings are 
misleading.

4. Model and Variables

Tinbergen (1962) and Pöyhönen (1963) adapted Newton’s Law of gravity 
to the bilateral trade relationship. In this method, the approach preferred in 
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this study uses a more specific way, unlike the multilateral or bilateral Gravity 
models. Defining that Turkey is the home country, a method based on the 
econometric estimation of an import functions from a foreign country to Turkey 
is followed. In this study, gravity model is formed by using panel data, 140 
countries and 2008-2017. 

Table 1: Dependent and Independent Variables and Their Definitions

Variables  Definitions
T Number of tourists visiting to Turkey from the i.th country.
N Population of tourist sending country
G GDP per capita
D Distance between i.th country and Turkey.
K1 Dummy variable taking a value 1 for countries 

that are culturally, historically and/or racially related to Turkey, 
and 0 for other countries.

K2 Dummy variable taking a value 1 for countries 
neighboring Turkey and 0 for other countries.

K3 Dummy variable taking a value 1 for Islamic countries
 and 0 for other countries.

K4 Dummy variable taking a value 1 for European 
countries and 0 for other countries.

The application of the simple gravity model described in the Method 
section to tourist flows is as in the equation given here:

The above equation states that the number of tourists arriving from country 
“i” is proportional to the population of the country where the tourists come from 
and reciprocally proportional to the distance between of destination and the 
country of origin.

Considering the assumption that more tourists will come from countries 
with larger populations: 

This equation expresses the long-term equilibrium. In other words, the 
estimated number of incoming tourists in the long run is equal to the number 
of tourists arriving as a result of the actual visit. In the short term, there may be 
deviations from this equilibrium. If the number of tourists estimated is smaller 
than the actual, the country attracts more tourists than expected, and if the 



GRAVITY MODEL APPROACH: AN APPLICATION ON TOURISM POTENTIAL  . . .     71

number of tourists estimated is greater than the actual, the country attracts fewer 
tourists than expected.

If the equation used in the study is linearized by taking the logarithm, the 
equation below is obtained.

The variables in this model are the population of the countries of origin and 
the GDP of these countries and the distance between the countries of origin and 
Turkey. In addition, a number of dummy variables have been added to the model 
to capture some characteristics of the countries. K1-K4 are dummy variables 
and their definitions are given in the Table 1.

Our expectations regarding the coefficient signs are as follows: It is assumed 
that the high GDP per capita of the tourist sending country has an increasing 
effect on the number of tourists. It is expected that the distance variable may 
have a decreasing or increasing effect on the number of incoming tourists. 
The data set used in the study is compiled from TurkStat, Border Statistics the 
General Directorate of Security, World Bank and Geobytes2 websites. 

The estimation of the model is done with both the classical panel data 
models and the panel Poisson maximum likelihood estimators. In the study, the 
answer to the question of whether the Poisson panel estimator gives better results 
than classical panel estimators both econometrically and theoretically is sought. 
In addition, bootstrap standard errors are used to control the heteroscedasticity 
in the FE and RE models. Also, Ramsey’s RESET test is applied to test whether 
the model has a specification error. The goodness-of-fit statistic is calculated to 
see how well the model fits the data:

The fact that the Statistics value is close to 1 here indicates that our model 
fits the data well.

5. Results

In this study, the model established for tourism demand for Turkey is 
estimated with an appropriate estimator by comparing the results of alternative 
estimators. For this purpose, fixed effects and random effects models are also 

2  https://geobytes.com/citydistancetool/
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established in addition to the pooled model in the study. Then, each of these 
three models is estimated with classical panel data estimators and Poisson 
estimators and the results obtained from the estimation of the models are 
compared in the study.

Table 2: OLS and PPML Estimation Results, 2008-2017

Variables
(1)

Pooled OLS
(2)

PPML
lnD -0.888*** -1.0141***

(0.0249) (0.0034)
lnG 0.218*** 0.1752***

(0.0473) (0.0046)
lnN -0.348*** 0.0375***

(0.0255) (0.0026)
KD1 1.261** 1.0512**

(0.512) (0.4012)
KD2 1.042* 1.1142*

(0.5124) (0.4251)
KD3 -0.0621*** -0.4921*

(0.0024) (0.2891)
KD4 0.248** 0.4521***

(0.0925) (0.0036)
Constant -1.201 1.243***

(0.742) (0.0766)

Ramsey Reset Test F(1, 1235) = 2.90 chi2(1) = 8.69
Prob.= 0.0887 Prob. = 0.0032

Goodness of Fit Test Chi2=1.0561 Chi2=1.0239

According to the pooled model estimation results, the coefficients belonging 
to GDP and population variables are found to be statistically significant in both 
models. However, the coefficient signs obtained from the OLS estimation are 
not suitable for theoretical expectations. According to Ramsey’s Reset test 
results, unlike the Poisson model, a specification error is detected in the pooled 
model estimated by the OLS method. 
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Table 3: FE and FE-Poisson Estimation Results, 2008-2017

Variables
(1)
FE

(2)
FE Poisson

lnD -0.00306 -1.0013*
(0.0373) (0.00430)

lnG 0.659*** 0.6572***
(0.0893) (0.00867)

lnN -0.414*** 0.377***
(0.0287) (0.0302)

KD1 0.923** 1.031***
(0.471) (0.0012)

KD2 1.092*** 1.0142*
(0.0264) (0.4251)

KD3 -0.211*** -0.664***
(0.0014) (0.0036)

KD4 0.487** 0.3496***
(0.0004) (0.0017)

Constant -66.69*** -6.242***
(4.826) (0.535)

Ramsey Reset Test F(1, 1112) = 14.96 chi2(1) = 26.84
Prob. = 0.4211 Prob.  = 0.1643

Goodness of Fit Test Chi2=1.0481 Chi2=1.0411
Note: Standard errors are bootstrap standard errors with 500 replicates.

According to the estimation results of the Poisson model, the estimation 
results of the parameters are statistically significant and the signs of the 
parameters are in accordance with our expectations. Accordingly, a 10 percent 
increase in the distance variable reduces the tourist flow between Turkey and the 
sending country by an average of 10.14%. Likewise, increase in GDP per capita 
and population of countries sending tourists also increases the number of tourists 
arriving to Turkey from those countries. In order to interpret the estimated 
coefficients of the dummy variables in the model as elasticity, the anti-logarithm 
is taken and subtracted from 1. In both models, all dummy variables are found 
to be significant. The fact that the tourist sending country is a Muslim country, 
a neighbor to Turkey, a Turkic state or a European Union country increases the 
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number of tourists arriving to Turkey from these countries. Finally, the result 
of the goodness-of-fit test indicates that the Poisson estimate fits the data better 
than the OLS.

Considering the estimation results of the FE model, first of all, RESET 
test results show that there is a specification error in the FE model obtained with 
both estimators. Accordingly, fixed effects model results obtained with the both 
estimators are inconsistent. Also, some of the coefficient signs do not meet the 
theoretical expectations.

Table 4: RE and RE-Poisson Estimation Results, 2008-2017

Variables
(1)
RE

(2)
RE Poisson

lnD -0.0172 -1.0181***
(0.0243) (0.00975)

lnG 1.089*** 1.038**
(0.0651) (0.0131)

lnN 0.185** 0.2194***
(0.0922) (0.0102)

KD1 0.741** 1.018***
(0.251) (0.002)

KD2 1.004*** 0.981**
(0.004) (0.3151)

KD3 -0.325*** -0.487***
(0.0024) (0.0146)

KD4 0.371*** 0.272***
(0.0003) (0.0006)

Constant -14.49*** 1.051***
(1.434) (0.193)

Hausman Test chi2(3)= 4.35 chi2(3)= 3.26
Prob. = 0.2258 Prob. = 0.1641

Goodness of Fit Test Chi2=1.0154 Chi2=1.0037
Note: Standard errors are bootstrap standard errors with 500 replicates.

Table 4 shows that the results of the RE and Poisson RE models are 
consistent according to the Hausman specification test results. The fact that 
the sending country is a high-income country increases the number of tourist 
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as expected. In both models, the estimated coefficient of population variable 
was found to be positive as expected. Also, the dummy variables in the model 
are significant. On the contrary, the estimation results of the classical random 
effects model do not yield our theoretical expectations. Also, it was found that 
the estimates of traditional random effects models are inconsistent.

Table 5: Turkey’s Tourism Potential by Country

Below Potential Above Potential
Country P/A Country P/A
U.A.E 1.6279 Georgia 0.5757
Kuwait 1.4008 Moldova 0.6466
Hong Kong 1.3237 Kyrgyzstan 0.6581
S. Arabia 1.3098 Kosovo 0.6621
Lebanon 1.3081 Bulgaria 0.6812
Luxembourg 1.2158 Macedonia 0.6836
Brazil 1.2124 Azerbaijan 0.6917
New Zeland 1.2026 Albania 0.7198
China 1.1872 Tajikistan 0.7247
Egypt 1.1464 Ukraine 0.7273
Argentina 1.1214 Jordan 0.7449
Portugal 1.0987 Montenegro 0.7591

Ireland 1.0916
Bosnia and 
Herzegovina 0.7605

Qatar 1.0330 Uzbekistan 0.7682
Norway 1.0278 Turkmenistan 0.7705

Using the gravity model estimates, Turkey’s tourism potential has been 
calculated by country. The potential derived from the model’s estimation is 
denoted by P, and the actual value is denoted by A. If the ratio of P/A is greater 
than 1, means that the number of tourists coming to Turkey from the relevant 
country is below its potential, and if it is less than 1, means that it is above its 
potential. In Table 5, besides the 15 countries with the highest potential, the 15 
countries with the lowest potential are shown in the table. Countries with a P/A 
ratio greater than 1 are those that offer an opportunity to improve in the number 
of Tourists they send. Countries having P/A ratio of less than 1 are the ones that 
send more tourists than their potential.
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6. Conclusion

In this study, tourism demand for Turkey has been investigated the panel 
data gravity model by using alternative estimation techniques. In contrast to 
other studies in the literature, Poisson panel estimator is used besides classical 
panel models in this study. It is concluded that classical panel estimators give 
inconsistent estimation results, and that the Poisson panel estimator, in general, 
gives better results than classical panel methods to the theoretical expectations. 
As a result, it was concluded that it is appropriate to use the PPML method in 
the estimation of the panel gravity model in the study.

It is found that the number of tourist arriving Turkey is positively related 
to the economic magnitude of the country of origin in the study. Moreover, it 
is found that the increase in the distance of the country of origin from Turkey 
negatively affects the number of tourists arriving from this country to Turkey. 
Moreover, it is concluded that the high population of the country that sends 
tourists affects the tourist flow to Turkey positively. In addition to all these 
results, it has been determined that the existence of some historical, cultural, 
ethnic or neighborly relations between Turkey and the country of origin has 
an increasing effect on the number of tourists coming to Turkey. It has been 
observed that the fact that the origin country being an Islamic country has a 
decreasing effect on the number of tourists coming to Turkey. In addition, it 
may be interpreted that the majority of tourists from these countries prefer halal 
tourism concept hotels, which are not very developed in Turkey, and generally 
participate in religious tourism activities. The results show that the fact that the 
country from which the tourists come is a European country increases the tourist 
flow to Turkey. Another result obtained in the study is that more than half of the 
124 countries that are the subject of the research are above their potential. The 
results show that the countries sending fewer tourists than their potential are 
mostly those in the middle and lower income groups. As a result, it is suggested 
to increase the market diversity in tourism and to carry out promotional and 
marketing activities for countries that send tourists below their potential.
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1. Introduction

Discussions developed on doubts about how the economic and social 
future will be shaped have increasingly continued from Malthus 
(1789) to the present. The fact that resources are limited has led to 

discussion that a linear and infinite increase in production and welfare increase 
is not possible. The linear progression model, which proposes the approach that 
everything has a rational explanation to achieve economic results, was used 
as a foundation in Newtonian physics, the first industrial revolution, and the 
global expansion of capitalism. The materialist-dialectical approach, which 
is seen as Newtonian, also contributed to support this model (Bonviu, 2014). 
Especially after the 2nd World War, the issue of economic efficiency brought 
the basic values   between capitalism and socialism against each other. In this 
context, the concepts of planned economy - market economy, collective property 
- private property, authoritarian leadership - democracy have been the focus of 
international discussions. While all these discussions were going on, the subject 
that was completely ignored was nature and environmental effects. Almost 
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no discussion of the global ecosystem has found a place in these theoretical 
approaches. The ongoing socioeconomic system is based on a linear economy in 
which firms produce products and consumers use and dispose of them. After the 
oil crisis in the early 1970s, factors affecting efficiency such as energy savings 
began to draw attention. In 1988, the Brundtland Commission introduced the 
concept of “sustainable development” in its “Common Future” report prepared 
for the United Nations World Commission on Environment and Development, 
resulting in the development of more pragmatic approaches to energy saving 
and energy use. This new approach, which started after the 1970s and gained 
momentum, has opened new areas of discussion on climate change and global 
demographic evolution. The linear model, which is based on the “take-make-
dispose” approach, has begun to be considered far from rationality by companies 
because it is based on large amounts of easily accessible resources and energy. 
In this process, the circular economy started to develop as an alternative to the 
linear economy method. The name was first suggested by Pearce and Turner in 
1989, although the theory dates to the 1960s. Many environmentally conscious 
theorists and economists have predicted the fate of mass consumption and 
production. Compared to the linear economy, it is predicted that the circular 
economy will operate much more smoothly and more sustainably. The main 
focus of this economic approach is to preserve the added value of the material 
while eliminating waste in the best possible way (MacArthur, 2013). The 
circular economy provides an alternative flow model to the economic system 
that is circular.

In the light of all these developments, while the concept of circular 
economy and its practices are mainly considered by policy makers, businesses 
and non-governmental organizations; the part of the circular economy on the 
examination of the scientific content in the academic community has not yet 
been fully explored.

2. Background

Sustainable development (WCED, 1987) was originally defined as 
development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs. There is a common 
consensus on this broad qualitative definition. The main problem of global 
sustainable development is seen as the linear output flow of materials and 
energy between nature and human economy. Another consensus is that the 
global natural ecosystem has been shrinking in size and volume. This is evident 
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in the decline in the qualitative potential of the earth’s ecosystem to provide life-
sustaining functions. In today’s world where biodiversity is decreasing rapidly, 
when the population growth rate, increased consumption per capita and the 
negative effects of global warming are considered together, it is obvious that 
the linear model is incapable of explaining the results of this transformation. A 
simple and logical answer to the problem of the linear flow model is the circular 
economy model, expressed in reverse. The circular economy can be defined 
as an economic model that aims to minimize waste, retain long-term value, 
reduce primary resources, and use resources efficiently through closed loops 
of products, product parts and materials. (Babbitt et al., 2018; Hofmann, 2019).

Source: Rodriguez et. Al. (2020)

The circular economy approach has two main ideas. While the first is related 
to the flow of materials in the economy; the second is related to the economic 
conditions that will provide this flow. The circular economy approach dates to the 
1920s. Leontief is among the first to use the concept in his work “The Economy 
as a Circular Flow”. In his book “The Economics of the Coming Spaceship 
Earth”, published in 1966, Boulding argued that circular systems are inevitable 
to ensure long-term human survival. Based on these ideas of Bouldin, other 
researchers Pearce and Turner (1989) used the concept of circular economy (CE) 
for the first time, saying that the traditional linear economy without the concept 
of recycling would not be sustainable and as a result should be replaced with a 
circular one. Stahel and Reday (1976) also focused on the industrial economy 
and used the circular economy concept to describe waste prevention, regional 
job creation, resource efficiency and industrial strategies. The following abstract 
of “The Product-Life Factor” (Stahel 1982) for the Mitchell Prize Competition 
1982 on “The Role of the private sector in a sustainable society” is still an 
excellent summary of the circular economy:
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“The extension of the use-life of goods is, first, a sensible point at 
which to start a gradual transition towards a sustainable society in 
which progress is made consistent with the world’s finite resource base 
and, second, a strategy consistent with an active and independent role 
for the private sector. Product-life, or the period over which products 
and goods are used, governs their replacement speed and thus the 
consumption of natural resources required for their manufacture and 
the amount of waste they create. Shortening product-life increases 
demand for replacement goods where these can be afforded. Extending 
product-life optimizes the total life-span of goods and reduces 
depletion of natural resources and consequently waste; it builds on 
and increases wealth. Compared to fast-replacement, product-life 
extension is a substitution of service activities for extractive and 
manufacturing Industries, and a replacement of large-scale capital-
intensive companies by smaller, labour-intensive, locally integrated 
work units. The private sector, whether R&D, manufacturing or 
finance, will find innumerable business opportunities in product-life 
extension activities—Reuse, Repair, Reconditioning and Recycling. 
Indeed, while increasing the number of skilled jobs available and 
reducing our dependence on strategic materials, such activities will 
provide the private sector with fresh impetus to make cheaper goods 
available as part of a self-replenishing economy built on a closed-
loop pattern which allows a substitution of manpower for energy. In 
this way, unemployment and poverty which certainly aggravate the 
fundamental instability of the world economy might be substantially 
reduced. The private sector has, moreover, resources and skills that 
uniquely qualify it to initiate this transition towards a sustainable 
society where a balanced use of resources and other societal goals 
are achieved. Potential disincentives and obstacles can, we believe, 
be overcome with appropriate education and fiscal and policy 
measures. (Stahel, 1982)”

Basically, definitions of CE are based on different strategies. The first 
official statement of the European Commission on the circular economy is 
included in the report on 17 December 2012 called Manifesto for a Resource-
Efficient Europe (Bonviu, 20014). In this statement, the call is made for a circular 
economy and society that can provide a path towards the reindustrialization 
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of Europe and sustainable productive growth. The Commission adopted the 
European Union’s (EU) Circular Economy action plan proposed in 2015. In 
the plan, it was emphasized that CE systems should increase the added value 
in products as much as possible, eliminate waste and create more value by 
keeping a product in the economy even if it reaches the end of its life (Mhatre 
et al., 2021). The Ellen MacArthur Foundation (2015) noted that CE “has great 
potential for innovation, job creation and economic growth worldwide. The CE 
economic model ultimately seeks to decouple global economic development 
from limited resource consumption. It enables key policy objectives such as 
generating economic growth, creating jobs, and reducing environmental 
impacts, including carbon emissions. The foundation emphasized that the 
realization of untapped potential is only possible through a systematic and 
conscious change in the industrial landscape, product design, business models, 
policies, and regulations. Sauve et.al. (2016) emphasized the importance of the 
circular economy in every step of the consumption and production process. It 
draws attention to a systematic built on the economic contributions of recycling 
instead of using new resources. Geissdoerfer et al. (2017), on the other hand, 
defines the circular economy as a system in which resource waste is minimized 
by slowing material and energy cycles. They argued that resource efficiency 
could be achieved through long-lasting designs and prevention of energy leaks 
in this system. According to Murray et.al. (2017), the circular economy is an 
economic model in which planning, sourcing, procurement, production, and 
reprocessing are designed as both processes and outputs to maximize ecosystem 
functioning and human well-being.

In conclusion, the CE paradigm can be summarized with 3 basic theoretical 
strategies. The first is the minimization of raw material inputs and outputs; 
secondly, it can be expressed as keeping the resource value in the loop for as 
long as possible and finally reintegrating the products into the system at the end 
of their useful life.

3. Circular Economy and Tourism

Tourism is a sector that creates positive global economic effects in 
terms of employment and income generation. For this reason, every country 
carries out policies to develop the tourism sector. The World Travel & Tourism 
Council (WTTC) pointed out that, in 2020, tourism provided 1/11 of the total 
number of jobs globally, generating economic income accounting for 5.5 % 
of the global GDP Due to its multiplier effect, the tourism industry also has 
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a significant indirect impact on other sectors. Tourism revenues spread across 
these industries because of their close ties to other industries that support it 
(such as agriculture, transportation, banking, etc.). As a result, many policies 
and international initiatives recognize tourism as a component of the economy 
that cuts across all other economic sectors (WTTC, 2021). However, the tourism 
industry is also an industry that creates negative environmental impacts. Cultural 
and natural heritage will be adversely affected, especially due to climate change 
caused by global warming, and this will have negative effects on economic 
returns. As stated in the report of the World Tourism Organization (UNWTO, 
2009), tourism, which is an energy-intensive industry, causes large amounts of 
greenhouse gas emissions, high consumption and pollution with its activities 
and large-scale tourist flows. UNWTO pointed out that carbon emissions from 
tourism constitute 5-14% of total carbon emissions from human activities. 
Under the linear economy model, the pursuit of extreme economic growth in 
tourism aggravates environmental degradation. By ensuring that it continues 
to be an economic driver for the social foundations while not exceeding the 
environmental ceiling on which it depends, the application of circular economy 
principles to sustainable tourism can assist the tourism industry in transitioning 
from a linear to a circular economic model. 

Ghisellini et.al (2015) put forward 3 basic principles of the CE concept, 
which has been discussed since the 1990s. These principles, called 3R, are 
“Reduce”, “Reuse” and “Recycle”. The reduce principle aims to minimize 
the input of primary energy, raw materials, and waste by increasing efficiency 
in production and consumption processes. The reuse principle refers to the 
reuse of products. Reuse of products is among the main principles of CE, as 
it involves less energy and less labor use. In the recycle principle, recycling of 
waste is preferred because it reduces the amount of waste and creates a positive 
environmental impact as it enables the reuse of existing resources instead of 
using new resources. Three additional principles outlined in the Ellen Macarthur 
Foundation Report (2012) can be used to incorporate the 3R principles. The 
first, proper design, emphasizes the value of the design stage in identifying ways 
to prevent the discharge of trash into landfills: “Products are built for a cycle of 
disassembly and reuse.” In the second, the materials are reclassified as technical 
and nutrients. While biological or nutrients, which are often non-toxic, can 
return safely to the biosphere or in a cascade of successive uses, technological 
materials (such as metals and plastics) are intended to be recycled at the end 
of their useful lives. The third additional concept, “renewability,” designates 
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renewable energy as the primary energy source for a circular economy to lessen 
reliance on fossil fuels and strengthen the economic system’s capacity to react 
to the negative consequences of oil (increase in oil prices, lack of supply, etc.).

The following circularity principles are considered by United Nations 
Environment Programme (UNEP) circularity methodology, which groups them 
into four categories, from most to least impactful. “Reduce through design” is 
a “guiding principle” in the first category. User-to-user is the second category, 
which includes “refuse,” “decrease,” and “use.” In the third category, “user-to-
business,” “repair,” “refurbish,” and “remanufacture” are included. Repurposing 
and recycling are included in the final category, “business to business. 

Figure 1. UNEP’s Circular Economy Principles

Kaynak: unece.org

R principles are defined as:
“Reduce by design” calls for using less materials per production unit, 

particularly virgin raw resources from the very beginning of product design. 
“Refuse” refers to consumer decisions to stop using or purchasing particular 
products. People must reconsider how to meet their own wants while putting 
the least amount of stress on the environment and others around them to 
“reduce.” “Reusing” something is putting it to use once more for the same 
purpose for which it was intended, without the need for repair or refurbishment. 
The term “repair” describes the process of making a product completely 
functional so that it can be utilized for its intended purpose. It may also refer 
to the replacement of any defective components. It is intended to increase the 
product’s lifespan. Repairing can be carried out by a variety of parties and may 
entail a change in ownership, which is a significant distinction between repair 
and refurbishment. “Refurbishment” is done during maintenance procedures 
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and aims to improve the product overall. The Basel Convention defines it as 
the modification of an object that is a waste or a product to improve or restore 
performance and/or functionality or to meet applicable technical standards or 
regulatory requirements, with the goal of creating a fully functional product 
that can be used for at least the original intended purpose. “Remanufacturing” 
is different from refurbishing in that it refers to a total product enhancement in 
which a multi-component product’s entire structure is disassembled, examined, 
cleaned, and as needed, replaced or repaired during an industrial process. 
Reusing outdated or abandoned parts or materials by adapting them for a new 
application is known as “repurposing” (e.g., upcycling glass bottles into mugs). 
The final R, “recycle,” is the one where the most value is lost. It alludes to the 
necessary procedures that stop waste from being disposed of and enable stuff to 
be recycled. To process mixed post-consumer waste streams or post-producer 
waste streams for recycling, expensive equipment and infrastructure must be 
used in order to eliminate impurities and increase material quality.

Table 2. The Linear, The Green and Circular Economies  
Paradigms in Comparison

Paradigm

Linear economy
Sustainable/ green 
economy

The circular 
economy 1.0

The circular 
economy 2.0

Motto Take-make-use-
dispose

Cradle-to-grave
Cradle-to-
cradle

Spaceship 
earth

Economic   
value creation

Growth through 
extensive or 
intensive use of 
resources

Investments and 
innovations in 
sustainable tech- 
nologies

Innovation 
of cir- cular 
resource 
design at niche 
level

Competitive/
Righ t 
positioning in 
an emerging 
circular 
resource 
regime

Tourism 
production 
economy

Increase number 
of tourists or the 
profit per guest

Strive to make 
business activities 
(environmentally, 
socially and 
economically) 
sustainable

Perceive all 
re- source 
flows through 
tourism as 
opportunity 
for creating 
profitable 
circularised 
flows and 
value chains

Systemic 
transition and 
adaptation 
to a circular 
resource 
regime
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Tourism 
consumption 
economy

Hedonistic, 
luxury 
experiences

Luxury ‘back- pack’ 
experi- ences of 
sustain- able places 
and communities.

Hotels and 
tourism 
services are 
‘living CE 
labs’ for 
exploring 
relations 
be- tween 
cul- ture/
daily life and 
environment

To be seen

Energy 
technologies

Fossils-based. 
Continuous 
im- provement 
of technological 
capacity and 
efficiency.

Shift to sustaina- ble, 
non-carbon- based 
energy sources. 
Optimise energy use 
and minimise 
consumption.

Shift to 
sustaina- ble, 
non-carbon- 
based energy 
sources. 
Optimise 
energy use and 
minimise con- 
sumption.

Transition 
of all energy 
systems 
through 
regeneration 
into 
perpetually 
circular energy 
sources.

Waste

Dispose as 
quickly and 
cheaply as 
possible

Create as little 
waste as possible 
and dispose it as 
environmentally 
friendly as 
possible

Waste is a ‘re- 
source out of 
place’

Use systems 
of all natural 
resources are 
designed to 
be circular 
(perpetually 
reusable).

Water

Extract-use- 
clean-dispose 
in streams and 
oceans and let 
eco-system re- 
generate ‘natu- 
rally’

Extract-use-
clean as much as 
possible through 
water treatment 
plants. Dispose of 
rest in streams and 
oceans and let eco-
system regenerate 
‘naturally’

In-house grey- 
water systems

Circular 
water systems 
installed in 
all regions, 
designed 
with separate 
black, grey and 
potable water 
systems.

Dominant 
business models

Production/suppl 
y of goods and 
services

Development 
and delivery of 
high-tech green 
solutions and 
advices

Maintenance, re- 
pair and design 
for durability in 
current technology 
products

Integration 
of cir- cular 
technologies 
and flows of 
material and 
immaterial 
resources

Kaynak: Manniche et.al, 2017



88    ECONOMICS AND ADMINISTRATION SCIENCES

Table 2 summarizes the main features of the different paradigms of 
linear economy, sustainable/green economy, and circular economy. In the 
implementation of the circular economy, a distinction is made between two 
stages. Circular Economy 1.0 lists circular elements and innovations that can 
be implemented at the firm level and soon. Circular Economy 2.0, on the other 
hand, is moving towards a more systemic transition and a shift towards a new 
socio- and techno-economic paradigm draws attention.

CE has great potential for sustainable development and greater profitability 
in the material flow associated with water, food, energy and construction in the 
tourism sector, especially in the provision of services such as the hospitality 
sector, the food and beverage sector and the leisure sector. The circular economy 
is generally discussed from a supply-side perspective. Tourism, on the other 
hand, should be evaluated from a demand-side (tourists) perspective. According 
to the “Applying Principles of Circular Economy to Sustainable Tourism” report 
published by the Economic Commission for Europe in 2022, tourism demand can 
be redesigned in 6 basic areas to overlap with CE principles. The first two of these 
areas cover the “pre-travel” and “travel” periods. In these two periods, tourists 
can reduce their CO2 footprint by choosing destinations closer to their residences, 
choosing environmentally friendly transportation vehicles, choosing longer stays, 
and choosing tourism types that reduce the burden on the environment (e.g., 
caravans, bicycles). Thus, the “reduce” and “reuse” principles of CE will be acted 
upon. The third field, “transportation”, refers to all movements made by vehicles 
during the journey. According to CE principles, this approach again means to act 
according to the principles of “reduce” and “reuse”. For example, electric vehicles 
should be preferred instead of traditional vehicles. When CE principles are adapted 
to another area, “accommodation”, it is important to use accommodation sharing 
platforms instead of using existing accommodation infrastructure resources in 
accordance with the “reduce” principle, to choose hotels with high CE sensitivity, 
and to be careful about water and electricity consumption and room cleaning during 
the stay. carries. Another area, “food & beverages”, covers reducing food waste 
by choosing more circular facilities. This coincides with the “reduce” principle 
of CE. Another area called “Activities” includes tourism activities such as tours, 
excursions and wellbeing. According to the “Reduce” principle, the environmental 
burden can be reduced by choosing environmentally friendly activities.

4. Conclusion

The tourism sector has significant effects on employment and GDP in many 
countries and regions. It also has the potential to contribute to development in 
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less developed regions. Infrastructure investments made for the tourism sector 
contribute to regional development and cause significant environmental effects. 
The tourism sector, which uses resources such as land use, water, energy, and 
food at a high level, also produces a large amount of waste and carbon dioxide. 
The main reason for this situation is that the tourism sector mainly operates 
according to the linear economy model. For this reason, circular economy 
solutions should be applied to tourism businesses and destinations to change 
this understanding, protect natural resources and reduce emissions. Although 
the importance of sustainability in the tourism sector is accepted, the use of CE 
principles in practice is extremely limited. The circular economy literature is 
extensive and there are many definitions. However, there is not even an agreed 
definition of circular tourism yet. When the current studies are examined, it is 
seen that the main focal points of the circular tourism approach are focused on 
energy efficiency, waste management, food waste and reusability. A common 
and multidisciplinary perspective is required for the successful implementation 
of the circular economy in the tourism sector. In this context, the synergy created 
by the public authority, tourism sector representatives, resident population, 
tourists and academicians should be utilized.
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1. Introduction

This chapter was produced under the scope of the CirThink project. 
The chapter focuses on describing the concept of circular economy, 
providing perspective on the circular economy development process, 
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and explaining circular economy procedures and practices in the EU and its 
partner nations (UK, Denmark, Germany, Italy, Spain, and Turkey). 

Companies combine production-factor materials, provide them to end-
users, and then throw away the remaining materials. Rapid global population 
growth, urbanization, industrialization, and rising resource demand make linear 
economic models insufficient for a sustainable future and economic growth. 
The OECD expects global consumption of biomass, fossil fuels, and metals to 
double in the next four decades (OECD, 2018, p. 15). Another report predicts 
70% global waste growth by 2050 (World Bank, 2019). In anticipation of a 
rapid depletion of resources, companies have attempted to significantly increase 
resource efficiency. For this reason, they have begun utilizing circular methods 
to recover more of their material, energy, and labor inputs (Ellen MacArthur 
Foundation, 2013, p. 6). A “circular economy model” (CEM) gives us a new 
chance to improve ecosystems, business reorganization, social life, and waste 
management, which can be a good solution. By emphasizing the treatment of 
waste as usable resources, the circular economy model differs from recycling. 
In the circular economy process, when a product reaches the end of its economic 
life, the materials it contains are used to create additional value (Ellen MacArthur 
Foundation, 2013: 7). This procedure transforms economic resources based on 
sharing, leasing, recycling, repair, renewal, and recycling to reduce waste.

For a deeper comprehension of the circular economy’s background and 
potential uses, this chapter consists of three principal components. The first 
section explains the concept of “circular economy” (CE) and its advantages 
over traditional linear economic models. Since the industrial revolution, 
linear production has been used. This “take, make, and discard” process 
wastes resources at each stage of production. CE is a regenerative system 
differentiated by process and design. Restoration replaces end-of-life materials, 
promotes renewable energy, eliminates toxic chemicals, and improves waste 
disposal materials. Good CE practices in Denmark, Germany, Italy, Spain, 
Turkey, and the United Kingdom are covered in the report’s second section. 
The legal developments for CE in these countries are then examined in this 
section. In addition, the partners from Turkey, Denmark, Germany, Italy, and 
the UK held online workshops as part of the CirThink project, while the partner 
from Spain held a face-to-face workshop on topics relating to circular economy 
practices between June 2021 and October 2021. The third section of the chapter 
presents the outcomes of these workshops, which were organized to identify 
and examine the participants’ perspectives on the key drivers, barriers, and 
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opportunities for the development of circular economy (C.E.) practices in their 
respective nations.

2. From Linear to Circular Economy and Conceptual Background

2.1.	From	Linear	to	Circular

Manufacturing processes have followed the linear model of production 
ever since the advent of the industrial revolution. The linear production model 
uses the processing of raw materials to allow for their further transformation 
into finished goods within manufacturing facilities. After purchasing finished 
items, consumers only use them once before discarding them. Most garbage is 
dumped in landfills, where recycling rates are dismally low. In summary, this is 
a “take, make, and dispose” process involving the extraction of resources, the 
production of goods and services, and the disposal of trash. This strategy leads 
to substantial resource waste at each stage of production. However, inexpensive 
labor and resource costs, lower resourcing expenses, and trash disposal fees 
improve this system (csmathsg.com, 2021).

Until the 20th century, the linear economy was effective in creating 
affluence in industrialized nations. Today, it has started to show signs of 
failure, and its end is drawing ever closer. The linear economy has several 
environmental and economic drawbacks, such as a relatively low recycling 
rate, which results in a rise in raw material prices and price instability. Price 
volatility affects both suppliers and producers of raw resources. Uncertainties 
in the market have a detrimental influence on investors in the extraction and 
processing of raw materials, resulting in the continued escalation of raw material 
prices over time (Circle Economy, 2020). Lack of sources is another drawback 
of the linear economy. Some industries, such as auto, computer, and electronics, 
must function with limited resources, such as chrome (CBS, 2019). According 
to the Ellen MacArthur Foundation (2013), commodity prices reached a peak 
in 1999, causing a rapid surge in raw material costs. The output cost curve has 
risen with significant volatility and rising prices due to high production costs. 
Rising demand and degrading mining facilities pose risks for some industries, 
like mining (Sariatli, 2017, p. 32). Many materials have low recovery rates after 
their original useful life.
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Figure 1: Global resource extraction

(Source: EMF, 2013, p. 15).

The production and extraction of raw materials for goods result in significant 
waste. According to estimates from the Sustainable European Institute (SERI), 
manufacturing processes use more than 21 billion tons of non-final resource 
inputs each year. These materials are items that are not utilized in economic 
systems, such as by-products resulting from mining or fishing operations. Due 
to the substantial material loss that occurs throughout production operations, 
more material is extracted and processed, resulting in the continuance of the 
waste cycle. Along with a finite supply and wasteful use of raw materials, a 
large rise in material demand is projected. By 2030, there will be three billion 
more middle-class customers (who spend more on material goods) because of 
population and welfare growth (EMF, 2013, p. 67). In recent years, the usable 
lifetimes of the items have also been drastically reduced. This is one of the 
primary reasons why there has been such a significant increase in consumption 
in Western countries. Consumers increasingly look for new items more quickly 
and use the ones they already have for far less time. As a result, they can acquire 
new products more quickly and at a lower cost.

Linear production systems waste both energy and materials. In the 
manufacturing of aluminum, for instance, operations such as refining, smelting, 
and casting account for around 80 percent of the energy consumed. Even though 
recycling rates are higher in the aluminum industry due to energy costs, this 
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is not the case for other materials. Nonetheless, the dwindling global fossil 
fuel supply and energy loss are significant production factors (CSM, 2021). In 
addition, the linear system loses all residual energy because of the disposal of 
goods at the locations. Burning or recycling abandoned objects recovers a very 
limited part of this energy, whereas reusing them saves significantly more. The 
linear manufacturing model is inadequate to prevent excessive energy waste.

The linear production paradigm has both economic and environmental 
effects. Even though environmental harm has escalated since the Industrial 
Revolution, humankind will need 1.5 planets in the 2000s for social, economic, 
and demographic needs. Steffen et al. (2015) report that the planetary classes 
that constitute fundamental environmental thresholds without return are crossing 
four of the nine planetary borders. These borders crossed are the following: 
climate change, the integrity of the biosphere, differences in land systems, and 
disruption of biogeochemical cycles.

2.2.	Understanding	the	Circular	Economy

The circular economy is a system that is regenerative or restorative and 
is distinguished by its processes and designs. Restoration replaces the concept 
of “end-of-life,” promotes the use of renewable energy, removes the use of 
non-recyclable, harmful chemicals, and improves the design of waste disposal 
materials. The main ideas of the circular economy are depicted in Figure 2.

Figure 2: The Circular Economy-A Regenerative Industrial System by Design

(Source: EMF, 201, p.  24).



96    ECONOMICS AND ADMINISTRATION SCIENCES

First, the circular economic model is based on the “no waste” fundamental 
principle: all items are created and optimized for the reuse cycle. Product cycles 
separate the circular economy from the linear model, which wastes energy 
and labor. In addition, circularity establishes a clear contrast between product 
components. Most of the byproducts of the circular economy are organic 
materials or nutrients that may be returned to the biosphere without posing a 
threat. In contrast, technological materials such as plastics and metals are used to 
manufacture durable products such as automobile components and televisions. 

The Ellen MacArthur Institution defines the circular economy as 
“restorative and regenerative by design” and cites “schools of thought” as 
a source of inspiration, focusing on three key principles for maximizing the 
benefit of products and components. These core principles include (EMF, 2012):

• Protecting and enhancing natural capital by maintaining a balance 
between renewable resources and the limited supply.

• Increasing resource efficiency by reusing goods that will benefit technical 
and biological cycles the most.

• Improving system performance by identifying harmful environmental 
influences.

The following are the circular business strategies offered for nonrenewable 
resources (Jorgensen & Remmen, 2018, p. 817):

• Redistribution or reuse
• Product maintenance
• Product restoration and reproduction
• Component recycling

Waste reuse, raw material recycling, and energy sourcing are considered 
ways of using renewable resources (Harris et al., 2018). It might be required 
to alter the business model in light of these changes. Shifting from a product-
sales system to a product-service system could be an example of this (EMF 
2012). Bocken et al. (2016) use three guiding concepts to describe the circular 
economy. Slowing resource cycles: By creating and prolonging the product 
lives of the items with long lives, the life cycle of products is lengthened or 
intensified. The flow of resources is slowed down because of this. Closed 
resource loops: Recycling procedures shorten the period between production 
and post-use, enhancing the flow of resources in a closed loop. Less resource 
use in the production process: It seeks to improve resource efficiency by 
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reducing resource flows. Narrowing loops implies eco-efficient solutions that 
minimize resource intensity and environmental consequences per product or 
service.

For sustainable growth and reducing resource waste, circular consumption 
is a critical element of the circular economy. Reduction, recycling, and reuse are 
three terms used to characterize circular consumption patterns. (3R.) Circular 
consumption transforms waste into usable and valuable goods, leading to 
a society with no waste. The circular economic model creates a closed-loop 
system by providing resource cycling in several areas, such as solid and liquid 
waste management, minimizing water, air, and soil pollution, and resource 
conservation (Ghosh, 2020).

2.3.	Conceptual	Basis	of	the	Circular	Economy

The circular economy concept originated in the 1970s with “The Ecology 
of Industry.” Pearce & Turner (1990) initially employed the concept of circular 
economy in a model. The authors criticized the conventional linear economic 
system since “all is a contribution of all else.” A new economic model termed 
“circular economy” applies the main and secondary rules of thermodynamics. 
Pearce and Turner’s research, which was influenced by the work of Kenneth 
Boulding and others before them, addressed the biophysical constraints of 
the existing economic system that lead to overconsumption. Boulding (1966) 
presented the notion of closed systems, a possible future economy based 
on renewing restricted inputs and recycling waste. The projected “closed” 
economy would attempt to preserve total capital stock and be the opposite 
of the previous “open” industrial economy. In recent years, a significant 
body of literature from various disciplines has evolved that influences the 
comprehension of the circular economy (Lieder & Rashid, 2016). The 
transition to a more sustainable economy necessitates both economic and 
cultural changes. (Graedel & Allenby, 1995).

Optimizing the complete system requires innovative production techniques 
that minimize non-recyclable waste (including waste heat) and material and 
energy consumption (Frosch & Gallopoulos, 1989, p. 149). These procedures 
aren’t restricted by geography and can foster environmental innovation and 
knowledge sharing (Lombardi & Laybourn, 2012). Table 1 provides definitions, 
explanations, and techniques from the literature on circular economy.
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Table 1: Circular Economy Definitions And Explanations

(Source: Rizos et al., 2017: 6).
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The literature on “the circular economy” has several recurring concepts. 
The CE concept is presented as an economic concept with the prerequisite of 
“closed material cycles.” The term “closed material cycles” indicates that the 
material is reused as a commodity, product, or component. Certain renovation 
and recycling techniques (or economic activities) are required to accomplish this. 
The EMF (2013) defines how products and services are generated, distributed, 
and consumed within a closed-loop economy. Closing material loops requires 
the return of materials or components to the manufacturer of the original parts 
or product. If the materials can be added back to the original material pool, 
they can be utilized by another producer. In this situation, the company can 
repurpose the material and prevent the downcycle. This practice is called “open 
loop recycling.” The circumstance is the same for extended product life (PLE) 
or more durable strategies that make it possible to use products for an extended 
period. These strategies frequently refer to CE (Bakker & Hollander, 2013) and 
provide support for CE when a product is made sustainable in order to allow for 
reusability cycles. The term “closed material cycles” indicates that the material 
is reused as a commodity, product, or component. Certain renovation and 
recycling techniques (or economic activities) are required to accomplish this. 
The EMF (2013) defines how products and services are generated, distributed, 
and consumed within a closed-loop economy. Closing material loops requires 
the return of materials or components to the manufacturer of the original parts 
or product. If the materials can be added back to the original material pool, 
they can be utilized by another producer. In this situation, the company can 
repurpose the material and prevent the downcycle. This practice is called 
“open loop recycling.” The same holds true for extended product life (PLE) or 
more durable solutions that make it feasible to utilize items for a longer length 
of time. These strategies frequently refer to CE (Bakker & Hollander, 2013) 
and provide support for CE when a product is made sustainable to allow for 
reusability. Making a product more durable so that it can be discarded after a 
few years does not support CE. The ability to think systemically is also essential 
for CE. The culmination of a material cycle requires the completion of five or 
six economic activities. These activities involve various stages of production, 
consumption, and regeneration. There may be hundreds of activities that need 
to be completed for extremely complex products. To successfully close a loop, 
it is necessary to take into consideration the entirety of the supply chain and to 
make certain that all links within the loop are functioning properly (Meadows 
& Wright, 2008).
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3. Circular Economy Practices in Denmark, Germany, Italy, Spain, 
Turkey and the United Kingdom 

EU action plans aim to accelerate Europe’s transition to a circular 
economy by making it easier to execute. Reviewing the European Commission’s 
communications, directives, and reflections from 2011 shows that the goal is to 
lead member countries’ policies and activities toward the CE. 2005’s “Thematic 
Strategy on the Sustainable Use of Natural Resources” was the first EU strategy 
to consider resource use’s environmental impact. The approach aims to reduce 
environmental impacts while keeping the economy growing (EC, 2005). This 
directive aims to agree on a comprehensive raw materials policy by the EU, 
which includes three fundamental measures: allowing access to foreign markets 
for raw products on the same terms as other industrial competitors; establishing 
the requirements for sustainable procurement of EU resource raw materials; 
accelerating recycling efforts to enhance total resource productivity at EU level; 
and reducing import reliance to lower EU primary raw material usage. Some 
policy steps to reach these goals are below. classifying raw materials of vital 
importance, starting EU diplomacy with major developed nations on critical raw 
resources, and enhancing the legal system governing land access (EC, 2008). 
Four Directives released in 2011 validated all prior regulations and defined 2020 
and 2050 objectives. According to the directive “A resource-efficient Europe-
Flagship plan under the Europe 2020 Strategy,” three criteria must be met by 
2020 for a nation to have high resource production and low carbon emissions. 
Coordinated development must be politically evident in multiple policy domains 
and decisions; due to long investment periods, rapid action is needed; and 
customers must focus on resource efficiency in their consumption processes. By 
meeting these criteria, the goals are to enhance economic efficiency, decrease 
resource consumption, identify and create new economic development and 
breakthrough opportunities, boost EU productivity, guarantee a steady supply 
of resources, combat climate change, and reduce the environmental effects of 
resource consumption (EC, 2011a).

The EU’s circular economic policy is based on the 2015 “Circular Economic 
Plan (CEAP). It enhances Europe’s transition to a circular economy that promotes 
global competitiveness, fosters renewable economic development, and creates 
new jobs.” The circular economy strategy aims to improve production design 
and procedure, consumption, waste disposal, secondary raw material demand, 
and water reuse. The proposal also highlights focus points: plastics, household 
garbage, raw materials, infrastructure, biomass, and innovation (EC, 2015). Two 
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sustainability-related initiatives were launched in 2016. These two projects aimed 
to confirm the EU’s contribution to sustainable development and the Sustainable 
Development Goals (SDGs) and present EU countries’ policies for achieving 
the 17 SDGs. The 2018 initiative “Monitoring Framework for the Circular 
Economy” aimed to provide an overview of how Member States are adopting 
efforts to improve CE in the EU and what results are being achieved. In this way, 
the European Commission compares the intended points (such as productivity 
and waste management) to real values (EC, 2018). Special orders were issued in 
2018. The goals of these rules were to eliminate food waste, develop a circular 
economy centered on plastics, promote sustainable food environments, and reuse 
water. 2019’s “Implementation of the Circular Economy Action Plan” recaps 
the previous plan’s results. It detects potential environmental and competitive 
advantage challenges, paving the path for a climate-neutral economy that puts 
less demand on natural and freshwater infrastructure and habitats (EC, 2019). 
“Environmental Implementation Review 2019: A Europe that protects its citizens 
and promotes their quality of life” is another environmental project of 2019. The 
article aims to define implementation delays and tackle systemic environmental 
integration difficulties (EC, 2019). The same year’s “European green deal” is 
equally relevant. The European Green Deal is a new development policy aimed 
at transforming the EU into a more equitable and sustainable world by 2050, 
with no gross greenhouse gas emissions and decoupled economic growth from 
resource use (EC, 2019).

3.1.	Denmark:	Country	Overview

The Circular Economy Advisory Board outlined the following goals 
for transforming Danish industry into a circular economy by 2030 in its 
Recommendations for the Danish Government (Advisory Board for Circular 
Economy, 2017, p.07).

• The enhanced resource efficiency contributes an additional 15 percentage 
points to Denmark’s overall economic value.

• Denmark improves circularity by increasing the total amount of recycling 
to 80%. 

• By continuously developing circular technologies, Denmark has 
maintained its position at the forefront of European innovation.

• Denmark has a surplus potential of up to 50 percent of its labor force in 
the “sharing economy.”
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Denmark is recycling 46 percent of household garbage by 2015, an increase 
of 6 percentage points from 2013. The Danish government also suggested, in 
the Public Services Strategy, encouraging competition in the management of 
recyclable garbage. The government takes action to promote commitment to 
the circular economy and improve waste management among enterprises and 
consumers. Briefly stated, the government (Ministry of Environment and Food 
of Denmark, 2018):

1) Strengthening businesses as a driving force in the transition to a circular 
economy

Even if the Danish business sector possesses high-quality resources, there 
is still room for expansion. By optimizing present technologies, industrial and 
manufacturing expenses will be reduced by DKK 21 billion, or by DKK 50 
per hour in labor costs. Companies may reach new markets and increase their 
competitiveness by focusing on the development of circular technology and 
services. In order to reach these goals, the government will switch to circular 
processes by taking the following steps: 

Initiative 1: Encouraging the growth of circular businesses in SMEs.
Initiative 2: Establishing a single-entry point for firms with circular 

business models.
Initiative 3: Expanding the availability of financing for circular models
2) Enhancing digital methods to promote the circular economy
New digital business solutions will become increasingly prevalent in 

commercial operations, fundamental public services, and individuals’ daily 
lives. Digitalization enables the storage and analysis of greater quantities of 
data. The Danish government unveiled a new digital growth strategy in January 
2018; The government will foster the establishment of framework conditions for 
Danish enterprises to take advantage of the opportunities given by digitalization 
and developing technology. In accordance with the recommendations of the 
Digital Growth Panel, the appropriate measures will be performed. In addition, 
the government intends to execute “Initiative 4: Support for digital circular 
alternatives by using data and challenges commercially.”

3) Strengthen the circular economy through design
The government plans to take the following steps to promote the circular 

economy through design:
Initiative 5: Integration of the circular economy into the product strategy
Initiative 6: Accelerate Denmark’s participation in European work on 

circular standards
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4) Differentiating consumption patterns through the circular economy.
Businesses and individuals may promote marketplaces dominated by 

circular processes by modifying their consumption patterns. By using circular 
solutions, cost savings and recycling will be enhanced. In order to build new 
mechanisms for circular consumption, the government will launch the following 
projects:

Initiative 7: Promoting circular procurement
Initiative 8: Improved emphasis on overall public procurement ownership 

costs
5) Building an efficient waste recycling system
Public authorities should provide the proper incentives for waste recycling 

to encourage the shift to a more circular economy. In this regard, the Danish 
government will initiate the following initiatives:

Initiative 9: Encouraging more harmonized household waste management
Initiative 10: Creation of fair market conditions for waste and recycled 

goods
Initiative 11: WEEE management liberalization
Initiative 12: Setting up a pool to handle regulatory challenges to the 

circular economy

The food industry in Denmark has significant environmental and 
financial potential. A third of all garbage produced in Denmark comes from 
the construction industry, and most of it is just minimally collected.  The 
government is pursuing successive efforts to derive value from buildings and 
biomass. In addition to the government’s proposed laws, a large number of 
Danish enterprises operating in many industries are proposing new circular 
economy solutions that are environmentally and economically beneficial. By 
reducing raw material use, guaranteeing a responsible supply of raw materials, 
and transferring consumption to renewable resources, some businesses boost 
resource efficiency and lessen their environmental impact. Other firms design 
their goods to be recyclable, to have a longer lifespan, or to allow for the reuse 
of components. Moreover, new firms and technological advancements are 
altering consumption and production paradigms by giving or sharing services 
rather than selling items. These new business models provide organizations 
with new chances to preserve resources. This is done to reduce material and 
manufacturing costs, as well as the environmental impact. 

Denmark has a higher renewable energy percentage and eco-innovation 
score than the EU28. Despite this, there is still a lot of garbage, so waste or 
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by-products should be used more (Ministry of Environment and Food of 
Denmark, 2018). A growing economy like Denmark would benefit from a 
transition to a circular economy, according to the Ellen MacArthur Foundation. 
According to the report’s model, the transition to a circular economy could boost 
GDP by 0.8%-1.4% by 2035, create 7,000–13,000 new jobs, reduce carbon 
emissions by 3%–7%, and cut water usage by 5%–50%. The five industries, 
25% of the economy, positively affect Denmark’s economy. Ellen MacArthur 
predicts the Danish circular economy will have a major economic impact in 20 
years, provided the correct regulations are enacted (EMA,2015, p.14).

3.2.	Germany:	Country	Overview

Between 1974 and 1978, Germany battled oil crises and a recession, 
resulting in a diverse economy. The political division of Germany into two 
countries also had an impact on Germany’s circular economy practices. Due to 
the economic challenges in the east, a circular economy has played an important 
role. In the 1970s, acceptance of the notion of a “circular economy” grew in 
Germany. In 1972, the first waste legislation for environmental protection was 
enacted as a result of the challenges that led to environmental issues. The Federal 
government produced an integrated action plan and environmental program 
with principles for environmental responsibility and collaboration in 1971, and 
the 1972 waste disposal legislation was ultimately enacted. From 1978 through 
the end of the 1980s, specific waste management initiatives, such as garbage 
collection, sorting, and reuse strategies, were implemented.

The German Constitution adopted a sustainable development model in 
1994, and regional planning and building regulations followed in 1998. This law 
aims to preserve nature, biodiversity, the environment, and sustainable resource 
use. These laws helped with the transition to circularity. In 1996, the German 
Parliament passed the Circular Economy Law. (“kreislaufwirtschaft”). This law 
aims to reduce land use through closed-loop recycling and waste disposal (Geng 
et al., 2012). It transfers product responsibility to manufacturers and requires 
their products to minimize waste and ensure waste recovery. Table 3 shows 
Germany’s circular economy laws, policies, and regulations.
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Table 3: Regulations for the circular economy in Germany

(Source: Ogunmakinde, 2019: 7).

The Kreislaufwirtschaftsgesetz, which is the fundamental law governing 
waste management, aims to provide an environmentally responsible treatment 
of trash while fostering the closed cycle of materials. The main functional 
components of the Waste Management Act and closed loop are still present in 
KrWG (Nelles et al., 2020). The five-level waste hierarchy is one of the law’s 
fundamental principles:

1. Waste avoidance or elimination
2. Waste preparation for reuse
3. Recycling of waste
4. Additional methods for waste recycling (reclaiming energy, mining site 

excavation, etc.)
5. Waste disposal

On July 31, 2013, the federal government approved a federal waste 
prevention program. This program systematically reveals public approaches to 
waste prevention in the form of useful recommendations, tools, and measures. 
The report considers the financial, social, and legal requirements for product 
design, commercial use of goods, business operations, and various waste 
reduction programs. The study discusses fundamental standards for avoiding 
waste capacity and environmental effects in addition to financial, social, and 
legal parameters. Considering all these factors, the waste prevention initiative 
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only suggests actions that might produce beneficial results. Other product 
waste regulations include the Battery Act (BatterieG), the Law on Electric and 
Electronic Equipment, and the End-of-Life Vehicle Regulation (AltfahrzeugV) 
(ElektroG). In addition to these studies, Germany has the following approaches 
to various circular economy activities (Lah, 2016):

Efficiency	of	Resources

The Packaging Law (Verpackungsverordnung), which mandates that all 
packaging materials sold be recycled by manufacturers, is one of the main tenets 
of the German framework for recycling policy, adopted in 1991. As a result, 
German industry built a regular waste collection system as well as a system for 
collecting recyclable products (EEA, 2013).

Low-Carbon	Development

Germany is committed to a 40% reduction in greenhouse gas emissions if 
other EU members agree to a 30% reduction. The integrated German Climate and 
Energy Program, which defines energy policy measures, serves as the framework 
for this objective. Germany has made significant strides in reducing greenhouse 
gas emissions. Several measures, such as the Erneuerbare-Energien-Gesetz (EEG) 
and the restructuring of environmental taxation, exist for these purposes. The 
Green Energy Act not only increases domestic renewable energy development 
but also encourages innovation in Germany’s renewable energy sectors. 

Fuel and Vehicle Taxation

In accordance with the German ecological tax reform (Okosteuer), the 
price of gasoline and diesel increased annually by 3.07 cents per liter from 1999 
to 2003. This law was intended to increase energy efficiency and internalize 
some external costs in the transportation industry.

The motor vehicle tax (annual circulation tax) has included a CO2-based 
measurement since January 2009. This feature is exclusive to newly licensed 
vehicles. This tax, which is based on the CO2 emissions of automobiles and has 
lower rates for low-emission vehicles, has replaced the mineral oil tax advantage 
that favored diesel engines. The introduction of carbon-based vehicle taxes is 
anticipated to reduce CO2 emissions by approximately 3 million tons annually.

Alternative Energy Transportation (Biofuels and Electromobility)

The German government made significant investments in the development 
and promotion of electric transportation as part of the second economic 
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promotion package. As part of this plan, test sites and basic facilities will be set 
up at pilot locations for electric transportation. Natural gas is promoted as a fuel 
with a low tax rate for use in passenger cars and government vehicles. Therefore, 
the tax cap on liquefied petroleum gas is lower. The lower tax rate is in effect 
until the end of 2018, but an extension to 2030 is being discussed. The German 
low-carbon transport strategy has long believed that biofuels are essential, but in 
recent years, this belief has slightly changed. Low taxes were used by the federal 
government to finance biodiesel. Due to the lower tax, Germany produced more 
than 3 billion liters of biodiesel in 2007, making it the leading producer in the 
European Union.

3.3.	Italy:	Country	Overview

Italy operates within the context of EU regulation, which is globally 
recognized as one of the most comprehensive approaches to environmental 
protection, sustainable development, and waste management. Preserving 
environmental quality and natural resources for future generations is what 
the Broad Declaration of Sustainability entails. Since 1991, circular resource 
utilization has been successfully implemented in the “waste management” sector. 
Directive 91/156/EEC (CD 1991) defines a hierarchy for waste management, 
which specifies the priority objectives to be implemented in a hierarchical order for 
waste management: prevention, reuse, recycling, regeneration, and disposal. From 
this hierarchy, the 3R definition of reuse, recycling, and recovery was also derived. 
This directive also established the extended principle of producer accountability 
(EPR), a crucial element in enhancing waste disposal (Maria, 2020, p. 201).

In the EU and Italy, legislation governing the application of CE in specific 
industries has been in place for over 20 years. The EC COM (2015) 614 final 
is the first EU document expressly intended for CE adoption (EC 2015). With 
this directive, the European Commission (EC) launches an action plan for CE 
implementation in the EU. This action plan outlines a strategy for adopting CE 
at all levels of the supply chain, from producer to consumer, waste disposal, 
and economic recovery of secondary raw materials. Waste management is an 
important process because it determines how the CE implementation hierarchy 
will be implemented. Italy and the European Commission are implementing 
decisive policies to establish long-term recycling goals and prevent space 
depletion. For the reuse of secondary raw materials, waste management is also 
crucial. Secondary raw materials are substituted for primary raw materials to 
prevent resource depletion and ensure supply security. Italy’s waste management 
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processes are as follows (Ministry of Environment, Land, and Sea, Ministry of 
Economic Development, 2017): 

In accordance with the Ronchi Decree, Italy is implementing the necessary 
reforms to advance the circular economy. Italy reached a very high level of 
recovery and recycling on the European scale in 2016, particularly for municipal 
waste. To continue with reforms aimed at increasing recovery and recycling rates 
even further and to satisfy the requirements of European law, the performance 
of the country needs to be homogenized between the North and the South. In 
addition, it should be emphasized that production processes should strive to use 
resources more effectively and to close material cycles as much as possible. The 
legislators in Europe set a 50% threshold for recycling household waste as a goal 
for the year 2020, it is anticipated that this objective will be met in Italy. Italy 
will also be able to improve its recycling performance by gradually increasing 
separate waste collection and making it available for all types of waste across 
the whole country. There are some good practices in Italy in different industries:  

Waste oils

Italy ranks second in Europe in terms of regenerated waste oil production. 
In numerous other European nations, waste oils are utilized for energy recovery 
instead of recycling. Regeneration of waste oil is a significant recycling process 
that rates higher in the recycling hierarchy than energy recovery. Therefore, a 
binding European objective should be established for the regeneration of oils. 

Composting and anaerobic digestion

Italy has one of the most advanced organic waste management systems 
in Europe, considering both the volume of processed organic waste and the 
aggregation and nature of the compost produced. With 5.7 million tons of urban 
waste collected and processed in 2016, from roughly 9 million tons of produced 
organic waste, Italy has achieved a recycling rate of 63%. The ability to collect 
organic wastes that are not collected separately, the construction of facilities for 
recycling the collected waste, and the development of a treatment system are all 
areas where the waste system still has a great deal of room for improvement.

Packaging:

The package management system developed in Italy twenty years ago 
is based on the producer responsibility idea. This technique enables some 
industries (such as wood) to turn a raw material deficit into an opportunity, 
attaining recycling rates well above those required by regulation. All recycling 



PERSPECTIVES ON THE CIRCULAR ECONOMY AND COMBINED EVALUATIONS. . .     109

objectives set by the Community Act have been met in considerable part. In 
terms of the transition of Italy’s SMEs to the CE, private sector production was 
more positive. It has been noticed that using the 3R strategy in the public sector 
is more difficult. The European Commission has discovered that the measures 
implemented do not meet the desired aims within the time frames stipulated. 
The European Commission emphasizes the importance of Green Deal circular 
procurement.

3.4.	Spain:	Country	Overview

Spain’s strategy to aid in the national transition to the circular economy 
is called Circular Espaa 2030, or the Spanish circular economy plan. A new 
manufacturing paradigm that optimizes the value of any type of resource and 
product while minimizing waste and maximizing the reuse of unavoidable trash 
is encouraged by Circular 2030. Spain wants to be a competitive, productive, 
and resource-efficient nation, and this strategy enables it to do so. The following 
objectives must be accomplished as part of the 2030 plan (EC, 2020, p.8): 

• 30% decreasing in domestic material consumption as a percentage of 
national GDP compared to the 2010 base year

• Reducing gross waste by 15 percent relative to 2010 levels.
• Promoting activities that allow up to 10% of urban garbage to be reused
• Reducing greenhouse gas emissions to less than ten million tons of CO2 

equivalent. 
• Increasing the efficiency of water use by 10%

In addition, the strategy outlines a series of steps to be taken to provide 
incentives, making reference to the Commission’s original Action Plan:

Production: A product should: be simple to repair, have a long service life, 
be updatable, generate less waste at the end of its life, or be recyclable.

Consumption: moving to a conscious consumption paradigm to reverse 
the current tendency toward unnecessary usage is a prerequisite for promoting 
further reduction and recycling of waste.

Waste management: the current situation, where only 37.1% of the waste 
is recycled, is a waste of resources. Therefore, urgent measures should be taken 
regarding recovery and recycling.

Raw materials from secondary markets: The usage of secondary raw 
materials not only enables consumers to switch to more conscious consumption 
patterns but also enables a more sustainable use of natural resources.
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Spain has numerous national and regional projects. The Spanish government 
convened a workshop on the circular economy in September 2017 with 
representatives from the Ministry of Agriculture and Fisheries and the Ministry 
of Food and Environment to develop a plan for implementing the concept in 
Spain. The workshop resulted in the signing of a circular economy pact by 55 
social and private sector partners. The agreements include reducing the use of 
nonrenewables, enhancing the measurement of the life cycle of commodities, 
incorporating eco-design standards, bolstering technology networks, and 
facilitating joint projects to develop the circular economy. At the local level, 
the Andalusian state hosted a conference in March 2017 in Seville with local 
authorities, councils, businesses, and non-governmental organizations (NGOs). 
More than 200 municipalities signed the “Seville Declaration” or Manifesto as a 
sign of their commitment to circular economic policies (Ecopreneur.eu, 2019, p. 
95). Extremadura published its circular economy strategy, “Extremadura 2030,” 
in 2018. The plan’s mission is to transform systems into examples of a circular 
economy, followed by concrete goals. Other priorities include encouraging 
entrepreneurship in emerging sectors, leveraging circular research and innovation 
mechanisms, emphasizing regional cooperation, and leveraging the expertise of 
professional foreign stakeholders (EC, 2018b). Furthermore, with the assistance 
of the Ellen MacArthur Foundation’s CE100, the Catalan Government has taken 
significant steps to establish a legislative system for policies and interventions 
pertaining to the growth of the regional circular economy. Spain’s contribution to 
the circular economy was affirmed in the agreement with Finland and Portugal. 
Spain offers tax breaks to businesses and individuals who make indiscriminate 
charitable contributions. 

Both the private and public sectors in Spain are performing reasonably 
well in terms of CE processes. In the private sector, Spain is making significant 
strides for SMBs and big firms. The reuse process contributes to job creation and 
resource conservation. Nonetheless, there is room for improvement in certain 
areas: urban waste recycling must be enhanced, and more stakeholders must be 
involved. In this context, the European Commission’s recommendations call for 
the implementation of the current EU waste and plastics legislation within the 
next two years (Marino & Pariso, 2020, p. 6).

3.5.	Turkey:	Country	Overview

Turkey has been attempting to transition to circular economic processes 
for a decade. Despite this, Turkey has more work to do to transition to a 
circular economy in accordance with EU law. Public and government support 
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are essential for the success of this endeavor. Consequently, the contributions 
of non-governmental organizations are also essential for public education. In 
this regard, the Turkey Business Council for Sustainable Development (BCSD 
Turkey) operates in accordance with the Sustainable Development Goals of the 
United Nations. The primary sustainability and CE development objectives of 
BCSD in Turkey are as follows:

1. Making the shift to an environment with lower levels of carbon emissions 
and improving efficiency - As part of the Low Carbon Economy and Efficiency 
initiative, the following goals have been established: 

• Increasing resource utilization in manufacturing processes
• Keeping energy efficiency high in industrial, automotive, and construction 

applications
• Using renewable energy sources in the production of energy
• Applying cutting-edge technology to find alternative sources of energy
• Keeping energy efficiency high in industrial applications
• Implementing efficient financial frameworks in economic and business 

processes 

2. Access to sustainable agriculture and food: The Turkish Statistical 
Institute (TUIK) projects that Turkey’s population will increase to approximately 
105% by 2050. In the most likely scenario, global food consumption will 
increase by 70% by 2050 compared to today’s average demand. In addition to 
the rising demand for food, the rapid growth of the global population and the 
rural-to-urban transition in Turkey pose additional challenges. The Sustainable 
Agriculture and Food Access Community practices include the following:

• One of the first guides to take a long-term look at the natural, social, 
and economic aspects of agriculture in Turkey is the Guide to Sustainable 
Agriculture Values, which was first published in 2015. 

3. Sustainability in business and CE

• Turkish Circular Economic Platform A free, digital market called the 
Turkish Materials Market aims to use surplus raw materials from one industry 
for another. BCSD Turkey operates the award-winning Circular Economy 
TMM platform in Turkey. The project is supported by the European Bank for 
Reconstruction and Development’s (EBRD) Near-Zero Waste Initiative, which 
provides funding for waste reduction initiatives. By July 2019, more than 
€350,000 in grants had been awarded to the circular economy projects of TMM 
participants. 
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• DO! (Be Sensitive) ProjectDO! By fostering “responsive workers,” the 
2015 initiative aims to promote cost reductions in the workplace.

• Innovative Sustainability Solutions Competition: Starting in 2013 and 
lasting for two years, this competition focuses on finding innovative approaches 
to sustainability. The competition honors beneficial environmental solutions. 
This event’s goal is to promote innovative best practices by highlighting them. 

• Social inclusion: According to the BCSD strategy, an integrated approach 
is required to address the economic, environmental, and social concerns of 
sustainability.

The Nationwide Zero Waste Initiative in Turkey aims to close the loop on 
all waste. To achieve these goals, Turkey’s strategies rely on the National Waste 
Prevention Program and its management. Even though municipalities are the 
most important factor in waste management, few policies focus on local change. 
Improving municipal efficiency in visitor centers and waste disposal areas is 
essential for the success of the Zero Waste program. Policies should be implemented 
to reduce plastic usage, develop alternatives, and design recycled products. The 
new policies should incentivize industry participants to reduce unnecessary plastic 
use by increasing the price of non-recyclable waste. Improving separation systems 
and investing in recycling facilities across the nation to enhance material quality is 
necessary to increase recycling capacity. To achieve its ambitious goal of creating 
a “zero waste” community, Turkey will need to take stronger measures. The new 
policy should enable market participants to reduce the excessive use of plastics 
via costly waste recycling. Better separation technologies that improve material 
quality and global investment in recycling facilities are required for increased 
recycling capacity. Turkey has ambitious plans to develop a “zero waste” culture 
and intends to implement more stringent measures to achieve this objective.

3.6.	United	Kingdom:	Country	Overview

The circular economy discussion in the United Kingdom has emerged 
over the past four decades, primarily in Europe, from a variety of proposals 
and practices (Hill, 2014). The development of waste policy is one of the 
primary concerns of the European Commission. System thinking binds together 
the various concepts covered by “circular economy” thinking in the United 
Kingdom. This perspective stresses that the efficient use of resources is crucial 
not only for businesses and consumers, but also for the entire economic system. 

Businesses participate in policy discussions regarding the circular economy 
in the United Kingdom to voice their opinions and understand the opportunities 
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and obstacles. This has been illustrated in think tanks and business collaborations 
such as the Ellen Macarthur Foundation (EMF 2013), the Great Rescue (RSA 
2013), and the Circular Economic Task Force of the Green Alliance (2015). In 
the United Kingdom, policy developments in Europe over the past decade have 
led to the pursuit of four primary goals:

• Reaching the target of 50% recycling
• Diversion of waste from landfills to recycling
• The implementation of manufacturer responsibility plans for batteries, 

electronics, and other end-of-life vehicles
• Discussions on how to put the longer product life span and “inner cycles” 

of reuse and remanufacturing into practice in the four nations that make up the 
UK.

The RSAP (“UK’s Resource Security Action Plan”) is a collaborative 
project between the Food and Rural Department (Defra), the UK Department of 
Environment, and the Department for Business, Innovation, and Skills (BIS) to 
review security policies for UK’s infrastructure. RSAP prioritizes recovery (i.e., 
cyclic approaches) over locating new raw material sources. The proposal also 
urged the Green Alliance Think Tank to establish the Task Force for Circular 
Economies to involve businesses in finding solutions. 

Table 4: Regulations for The Circular Economy In UK

(Source: Hill, 2016, p.269).
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In addition to the regulations mentioned above, the British Standards 
Institute (BIS) has created a voluntary structure for implementing applications 
of a circular economy in organizations. Organizations such as the United Nations 
Environment Programme (UNEP), the Environmental Audit Committee (EAC), 
and the Local Government Association (LGA) called for the inclusion of circular 
economy applications into public procurement to set an example for the public 
sector.

England: There is no formal strategy available. Research and market 
support, waste reduction in central government procurement, low-carbon and 
resource-efficient construction are among the support initiatives.

Northern Ireland: Although there is not an official policy for energy use and 
resource conservation, the welfare agreements in Northern Ireland have assisted 
businesses in exceeding minimum compliance. The transition to a more circular 
economy in Northern Ireland would generate approximately 13,000 (net) new 
jobs, resulting in a 21,000 decrease in unemployment. 

Scotland: The nation has implemented a comprehensive strategy. Scotland’s 
circular trade strategy involves closing loops (February 2016). Zero waste is the 
goal of this policy in Scotland. The increase in remanufacturing could generate 
an additional £620 million per year and 5,700 new jobs in the subsequent years. 

Wales: The concept of recycling was adopted in the 1998 Welsh 
Government Act, and the 2010 Plan for Zero Waste aims to make global supply 
chains more circular. March 2016 marked the achievement of a more circular 
economy in Wales due to collaboration between academics and WRAP Cymru. 
Furthermore, the policy’s primary goals include the creation of 30,000 new jobs, 
the generation of £ 2 billion in annual recycling revenues, and the creation of 
financing opportunities for small and medium-sized businesses (SMEs). 

4. Comprehensive Analysis of CE Thinking in Partner Countries

The project partners of Cirtink from Turkey, Denmark, Germany, Italy, and 
the United Kingdom held online workshops, and the partner from Spain held a 
face-to-face workshop on issues related to circular economy practices between 
the months of June 2021 and October 2021 as part of the Cirtink project. This 
report presents the findings of the workshops that were held to identify and 
explore the views of participants on what they considered to be the most 
important drivers, barriers, and opportunities for the development of circular 
economy (C.E.) practices in their respective countries. These workshops were 
organized to identify and explore participants’ views on what they considered 
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to be the main drivers, barriers, and opportunities for the development of the 
circular economy (C.E.). In addition, the participants in the workshop discussed 
another one of the project’s goals, which was the creation of a course on the 
circular economy.

Using social media tools like Zoom, Teams, and Meet, as well as 
email and SMS, approximately one hundred and eighty representatives from 
industry, projects, and universities were invited to attend the workshops. As 
part of an earlier phase of the project involving the analysis of stakeholder 
engagement, interviews with some of the invited guests hailing from various 
partner countries had already been conducted. The organizers from the various 
partner organizations were among the 143 attendees at the workshops. 95 of the 
attendees came from different universities, 40 came from different industries, 
and 8 came from different project-related backgrounds. These 143 attendees 
came from six different countries.

The structure of the workshops was such that the principal speakers from 
the partner institutions at the event introduced the session and spoke about the 
CirThink project and its previous data collection exercises. The experts also talked 
about how C.E. can close the loop when it comes to its place in economic systems 
and gave examples of case studies to show how C.E. can be useful to society.

4.1.	Emergent	Factors	–	Circular	Economy	Drivers	and	Barriers

Opinions Regarding the Circular Economy
All parties involved reached the following consensus:

• Since the world’s natural resources are limited and must be kept for future 
generations, a more circular economic model was needed.

• If effectively communicated, the CE principles could be useful and 
relevant to the university.

• For people to understand C.E. as a unique way to help society, the term had 
to be defined more clearly and more efforts had to be made to raise awareness. 

Moreover, participants underlined the importance of a regulatory framework 
that expands and supports the C.E. At this time, the need for incentives was again 
emphasized. The workshop participants were also aware of what the “circular 
economy” is NOT, specifically:

• A pattern (which has been around for centuries).
• A waste-related issue that involves not just recycling or resource 

recovery, but also optimizing manufacturing inputs and reusing and prolonging 
the durability of resources.
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• An opportunity exclusive to big businesses (in fact, the most successful 
experiences come from SMEs).

The discussions resulted in the recognition that it is necessary to raise 
awareness of C.E. practices and that C.E. encompasses more than recycling 
alone. In addition, the crucial function of politics as both a potential barrier and 
a possible catalyst was highlighted.

Opportunity to Drive Change
The study of the workshop conversations produced the following summary 

points: -

• Universities must be at the forefront of constructive change within the 
circular economy.

• Given their worldwide prominence, and regional economic significance, 
universities have the potential to effect constructive change.

• Only if national and/or regional governments passed the required laws 
could changes in C.E. practices take place.

• Universities’ strategies and policies needed to define a long-term plan for 
the implementation of C.E. practices that had clear, attainable objectives and 
senior management support. 

Integrating C.E. into education, research, and business processes
Many colleges have taken steps in recent years to offer educational courses 

centered on circularity and addressing all its facets, from design to technology, 
materials to food. C.E.  Moreover, the following points were raised:

• All stakeholders should be included in implementing any change to CE 
procedures, according to the consensus.

• For C.E. practices to be accepted throughout an institution, they had to be 
a part of teaching, research, and the way the university ran as a whole.

• Concerns were highlighted on the difficulties involved in removing 
boundaries between operational and academic staff, workers from different 
organizational areas, and staff with an emphasis on research and teaching.

There was another viewpoint that there should be integration across the 
functions and structures in addition to that mentioned above. 

• The application of C.E. principles should be accomplished using both a 
“top-down” and “bottom-up” approach. 

• The leadership of the university had a responsibility to promote the 
application of C.E. throughout the institution, and it was also believed that C.E. 
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champions should be found at the “grassroots” level of the organization to ensure 
that change occurred and was acknowledged through better communication 
processes. C.E. champions should also be identified at the organization’s 
‘grassroots’ level to guarantee that change occurs and is acknowledged through 
more effective communication methods in order to better inform the varied 
range of university stakeholders.

2.2.2	Emergent	Factors	-	Opportunities	for	the	Circular	Economy

In Denmark, the potential to set direction and produce knowledge about 
C.E. is viewed as one of the education sector’s opportunities to encourage and 
inspire the approach and knowledge of future generations about CE thinking. 
Knowledge about sustainability is being incorporated into elementary school 
curricula so that higher preparatory schools and higher education institutions can 
maintain this way of thinking and broaden students’ understanding of CE. The 
knowledge provided in educational institutions can be augmented by industry 
expertise and practical knowledge gained through practice.

The following are a few insights obtained from the conversation regarding 
C.E. opportunities: 

• The significance of encouraging sustainable production cycles must be 
brought to the notice of a large audience, as there is much uncertainty surrounding 
the matter. 

• It is important to demonstrate the “economic advantage” that results from 
using a circular model, as well as to give a historical overview of the “circular” 
industrial system and highlight its potential in the future. •Developing a map of 
national business best practices could help those who are unsure or scared to 
make major C.E. changes.

• The creation of some benchmarks for various industries that might later 
be applied as a guide for assessments of C.E. experiences. 

• The development of sector-specific criteria that might be utilized as a 
template for future evaluations of C.E. experiences.

• The promotion of channels of interchange and synergy between various 
actors with the goal of fostering cooperation and the effective use of resources.
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1. Introduction

Since the industrial revolution in the 19th. century, the importance of the 
manufacturing sector has increased rapidly as production started to rely 
on machines. Large volumes of goods could be produced and carried 

more cheaply by steam engine. By the help of technology, massive production, 
and progress in productivity throughout the 20th century, the industrial sector 
has become the main driver to sustain economic growth, to create employment 
and trade surplus. However it implies the competition between countries heats 
up. It’s widely accepted that more competitive countries (more productive) offer 
greater returns on investment and that it can create greater wealth, higher living 
standards and more happiness for their citizens with economic stability and 
resilience. (Martin, 2016 ; Vuksic, 2013: 351-352 ). 

When we look at economic history, competitiveness power has mainly 
resulted from industrialization. But today’s in the era information society, 
knowledge is power. The term competitiveness has been used primarily to 
draw attention to the production cost level of countries. During the industrial 
revolution, countries like United Kingdom, Germany or France succeeded in 
reducing their relative cost of production due to massive output and application 
of technological developments into production process (Dewanarayana and 
Wimalaratana, 2021: 21). However during the 19 th. century, the Ottoman empire 
did not manage industrial revolution effectively and it was the main instrument 
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in its final collapse. Its successor the new Turkish Republic looked like agrarian 
economy until the end of the 1970s. The sector had the greatest share in GDP, 
the share of agriculture in total exports remained above 70% through the 1970s 
(Güvercin, 2018: 104). But after “24 January 1980” program, Turkey switched 
from mixed capitalism to a free market economy. The government had adapted 
new policies based on exports and ended traditional import substitution policies. 
In line with these adjustments, foreign trade was liberalized and the primary 
target was to increase exports through sectoral incentives. In the following years, 
Turkish economy has become a country where more than 90% of its exports are 
made up of industrial products (Koç, Şenel and Kaya, 2018: 18-19).

The manufacturing industry contains many sub-sectors such as, metal, 
textiles, machinery-equipment, chemicals, consumer durables, and refined 
petroleum. The motor vehicles sector (MVS) is one of the prominent sub-sectors. 
It has been one of the fastest growing branches over the last decades and its 
importance for national economies has often been crucial (Vosta and Kocourek, 
2017: 69-70). It is a pioneer in creating employment, highly important in 
export composition, the main drivers in R&D expenditures. Second, it provides 
significant support to the national economy by creating added value, attracting 
foreign direct investment, and rising tax revenue. Third, the sector creates 
flexible and robust supply networks and distribution systems that are integrated 
with the main industry. Additionally, it makes significant contributions to 
developing service branches with its distributors, retail outlets, maintenance and 
repair services, and insurance activities. In this respect, it is a customer of the 
sectors such as Iron and Steel, Plastics, Petrochemical, Glass, Textile, Software, 
Electronics, and it exists as a supplier role for Transportation, Defense Industry, 
Agriculture, and Construction industry (Yayar and Yılmaz, 2016: 72 ; Gür and 
Furuncu, 2015: 11-15).

The sector has a size of about $4.5 trillion globally and makes up around 5% 
of the world economy and it provides employment to almost 80 million people 
worldwide as of 2021. In addition, the share of the sector in Gross Domestic 
Product (GDP) is approximately %7 in the European Union, %3 in the USA, %10 
in China and %4 in Turkey (Kamacı, 2022: 51-54). The motor vehicles market 
was dominated by Europe and America in the previous periods, is now shifting 
to developing countries due to low labor costs, economies of scale, increase 
in foreign direct investments, rapid spread of technological developments. The 
sector is now growing under the leadership of the Asian-Oceanian countries 
(e.g. China, Japan, S. Korea). (Gür and Furuncu, 2015: 17-20).
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Table 1: Global Motor Vehicles Production Statistics (number)

Region 2019 2020 2021
Change: 

2021-2019
Change: 

2021-2020

Europe 21,575,118 16,942,248 16,330,509 -24.3% -3.6%

Americas 20,160,401 15,692,927 16,151,639 -19.9% 2.9%

Asia-Oceania 49,333,841 44,276,549 46,732,785 -5.3% 5.5%

Africa 1,113,651 800,001 931,056 -16.4% 16.4%

World Total 92,183,011 77,711,725 80,145,988 -13.1% 3.1%

Turkey 1,461,244 1,297,878 1,276,140 -12.7% -1.7%

Developed 
Nations

44,086,110 35,163,935 34,373,418 -0.22 -0.022

Developing 
Nations

48,096,901 42,547,790 45,772,571 -0.048 0.076

Source: OICA 2021 Production Statistics, https://www.oica.net/category/production-
statistics/2021-statistics/

As seen in Table 1, Covid-19 pandemic and the additional chip crisis 
caused a significant contraction in the sector. While there was a contraction of 
24% in Europe and 20% in the Americas, but this rate remained at only 5% in 
Asia-Oceania region. Accordingly, the shares of Europe and America decreased 
to 20%, and the share of Asia-Oceania increased from 54% to 58%. The main 
reason behind this break is the shift in the balance of economic power between 
the east and the west. Nevertheless, the position of western economies has been 
gradually replaced by emerging, fast -growing markets, especially those of 
eastern Asia, and the European share in global vehicle production is diminishing. 

The current condition of the sector in Turkish foreign trade is seen in Figure 
1. In the table, total exports and sectoral exports are shown on the left axis, while 
the share of the sector in total exports is shown on the right axis. According to 
figure, sectoral exports were around $1.5 billion in 2000, but it has reached 
$24 billion in 2021 that covering 12% of Turkey’s global exports. Moreover, 
with consistent growth over the last decade, the sector has contributed 17.2% of 
Turkey’s total export growth during the 2000-2021 periods.
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Figure 1: Total and Sectoral Export (Billion US Dollars, %)

Source: TUİK Statistical Indicator, https://data.tuik.gov.tr/Kategori/GetKategori?p=dis-
ticaret-104&dil=2

The roots of this change lies in the 24 January 1980 program. Sectoral 
development in Turkish economy has accelerated with the 1980s outward-
oriented period. Besides, the sector gained a more dynamic appearance in the 
1996 Customs Union with the European Union, and eventually sectoral growth 
settled on an annual average growth rate of about 8% since the 2000s. Especially 
with the spread of globalization, liberal trade policies and Turkey’s membership 
of the customs union, Turkish economy has become more export-oriented and 
so the MVS has become one of the leading industries in Turkish economy (Gür 
ve Furuncu, 2019: 40 ; Yayar ve Yılmaz, 2016: 77-78). 

Figure 2: Sectoral Net Trade Balance (2021)

Soıurce: https://oec.world/en/profile/bilateral-product/vehicles-other-than-railway-or-
tramway-rolling-stock-and-parts-and-accessories-thereof/reporter/tur?redirect=true
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Figure 2 shows Turkey’s trade with other countries in the motor vehicle 
sector. In the figure, the yellow side represents a trade surplus and the blue 
side indicates a trade deficit. According to the figures, the Turkish economy 
has a trade surplus against many countries except China, Japan, South Korea, 
Thailand, Indonesia, India, Germany, Spain, Hungary, and the Czech Republic. 
If we consider the background of the sectoral balance, the industrial value added, 
R&D expenditure and innovation activities created by the domestic economy 
have remained insufficient due to the assembly-based approach in Turkey, and 
import-dependent structure of the domestic industry. These problems cause 
Turkey to be prevented from using its potential, falling behind in the competition, 
and from being unable to create a domestic brand. Turkey is unable to compete 
with countries classified in the third group generally (based on innovation and 
sophistication) where the products are technologically unique and differentiated, 
conceived and produced by highly qualified and trained labor.

As a result, sectoral developments around Turkey and around the world 
point out that global competition is intensifying gradually. We are undergoing 
an increasingly open and integrated world economy where countries compete 
for foreign direct investment, and human capital (high skilled labor force is 
essential for innovation and design) that are critical for economic growth. 
For developed countries, to maintain a competitive position and the share in 
international trade, it is necessary to provide human capital development and 
a high level of technological and organizational innovativeness. As the basis 
of competition has shifted more and more to the creation and assimilation of 
knowledge, the role of these activities has grown. Accumulation of technical 
knowledge and the innovative use of technology are the main factors to maintain 
competitive advantages (Czajkowski, Kowalski, Michorowska and Weresa, 
2014; 53-54). On this basis, the important tools that will provide countries with 
competitive power in the MVS appear to be designing (it is becoming so much 
more complex than it was before due to rising expectations and competitiveness 
in the sector) autonomous driving, connectivity, communication of things, 
environment-friendly electric vehicles, charging station infrastructure and 
battery technologies. Consumer behavior is leading to demands for connected, 
smart and autonomous vehicles. Developing countries like Turkey have to come 
to a level where they can compete effectively in many ways such as technology, 
brand value, locality, efficiency, and quality in production. Therefore, it is 
important to evaluate competitive power in the sector (Gür ve Furuncu, 2019: 
9-10).
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2. Theoretical Background

Competitiveness can be defined as a process between companies or 
countries, through price, cost, productivity, advertising and promotion activities 
in order to increase market share and provide or maintain customer demand for 
their own brands (Gültekin, 2011: 32). In another definition, competitiveness 
is defined as the ability of firms, industry or country to create relatively high 
factor income and employment levels in a sustainable manner (OECD, 1996: 
20). Fagerberg (1988) defined international competitiveness as the ability of a 
country to achieve its main economic policy goals, especially economic growth, 
and employment growth, without causing balance of payments problems 
(Fagerberg, 1988: 355). International competitiveness also refers to the ability 
to compete in international markets and can be defined both at firm level and 
country level. At the firm level, it refers to the ability to produce better and cheaper 
than competitors. In this definition, it is pointed out that it is not the country but 
the companies that compete in the international markets. At the country level, 
it means the ability for a nation to provide necessary goods and services to 
its people at an affordable cost at a certain level of quality while expanding 
growth. According to Porter, the indicator of international competitiveness at the 
firm level is market share or efficiency. Even if the country has a comparative 
advantage, companies must have the competence, dynamism, and successful 
strategies to benefit from this opportunity (Porter 1990: 33). On the other hand, 
competitiveness can be discussed on a micro and macro basis. At the micro 
level, the competition between individual firms is analyzed, while at the macro 
level, the position of countries in international competition is analyzed (Çivi, 
2001:22).

There are three drivers of competitiveness such as firm-level efficiency 
(firms and companies are the entities that create national wealth and so their 
productivity, efficiency, and dynamism is central to country competitiveness), 
human resources (the quality of the human resources of a nation is the key 
element of productivity), and inclusive growth (we cannot ignore the needs of 
the broader population, the majority who belong to lower income groups and 
who are left with poor access to basic goods). However, in the case of industrial 
level, the drivers are a bit different. Factors that determine competitiveness at 
the industrial level can be counted as quality, marketing power, delivery time, 
financial strength, efficiency, and relative cost advantage. As a matter of fact, 
for a satisfactory export performance in order to gain competitive power, it is 
necessary to reduce the unit costs, and to increase the productivity, quality and 
technical performance together (Saraçoğlu ve Köse, 2000:1). 
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There are four main theoretical approaches such as macro level, micro 
level, classical view, and modern concept. In the first approach, economies 
are assessed at the macro level and graded according to certain criteria. At the 
this level, international competitive ability is defined most often as a given 
country’s ability to struggle, compete for benefits stemming from developing 
of the social division of labor and international economic exchange. In 
this case, competitiveness is measured through trade openness, financial 
liberalisation, public budget, government regulations, financial depth, the 
quality of hard infrastructure (roads, harbours, bridges) and soft infrastructure 
( telecommunication connection), technology and company management, 
environmental awareness and quality, flexibility of the labor market, and the 
quality of political institutions. The World Competitiveness Report, published 
annually by the World Economic Forum (WEF), can be cited as an example. 
In the micro level, commercial sectors and their sub-branches are examined 
and competitiveness indicators are created by using data on relative prices, 
productivity, price-cost margins and market shares. In other words, assessment 
is made according to company and sector-based measurements. Evaluation 
criteria consist of factors such as lower prices, higher productivity, lower cost 
margins, and higher competitiveness (Hartoğlu, 2009: 135). 

Classical economists were oriented primarily toward how the wealth of 
nations was increased. According to them, the key factors are specialization 
and division of labor. The extent of specialization and division of labor lead to 
massive increase in output and so bring prosperity at the end. But specialization 
and division depend on the size of the market. In this respect, international trade 
enables countries to access greater markets and this would encourage a greater 
degree of specialization and division of labor. Besides, international trade allows 
transmitting knowledge and technology between different countries and in the 
long term, technological transfer leads to productivity growth and to economic 
development. According to them, international trade is a win-win game that 
both parties get the better off, but which products will we import, or export?. 
At this point, Classical theories of trade can be divided into two main groups. 
The first group can be said as Absolute Advantages, Comparative Advantages, 
Factor Endowment Theory, and their derivatives of Factor Price Equation, 
Stolper Samuelson, and Rybczynski Theorem (Myint, 1958: 320-324). In these 
theories, the main factor that explains international trade is the differences 
in competitive power between countries. Due to differentiation of countries 
through resource productivity, production cost, technology level and labor 
supply, they have different competitive power both at macro and micro level. 



130    ECONOMICS AND ADMINISTRATION SCIENCES

In this case, different countries produce (specialize) different goods. Countries 
that specialize in different goods by cost and quality, both trade partners receive 
benefits from this trade (Vurgun and Metin, 2013: 133-135). 

The first theoretical approach at this point was the theory of “Absolute 
Advantages” introduced by Adam Smith in 1776. The absolute advantage 
is the ability of a country to produce more of a good than a competitor. The 
theory argues that in a two-country and two-product model, any country should 
specialize on the product in which it has an absolute advantage (it means higher 
productivity or lower production cost) and import the other goods through 
free trade. In this case both of them will be benefited at the end (Schumacher, 
2012: 57-61). However, what if one partner has an absolute advantage for both 
product? In this case there would be no trade. In this respect, D. Ricardo answer 
this question by opportunity cost in the “Comparative Advantage Theory”. It 
is the ability of a country to produce a good or service for a lower opportunity 
cost (the benefit that would have been received by taking the next best option 
instead of the taken one) than a competitor. Accordingly, even if the country has 
an absolute advantage in both goods, trade can still be beneficial to both trading 
partners if we consider opportunity costs. So the country specializes and exports 
the goods with lower opportunity cost and imports the goods with higher one. In 
this case both parties will benefit from trade (Öztürk, 2003: 110-111). 

However, these theories try to explain international trade from the supply 
approach and the demand factor is ignored. Also, If the quantities supplied and 
demanded are not equal, then the international price ratio will change until 
supply-demand balance between these borders. But Ricardo did not explain 
how trading countries will find equilibrium prices when they trade. For this 
purpose, we need offer curves which were introduced by A. Marshall in 1879. 
“The Offer Curve” is a combination of the demand for imports and the supply 
of exports. Then, to find equilibrium price, the two countries offering curves 
are put together and the cross-points of them will be shown. At this point the 
quantity of good X, which a country wishes to export equals the quantity that its 
partner wishes to import (Negishi, 2001: 95-97). 

Another theory is “Factor Endowment”, which has been put forward due 
to inadequacy of classical trade theory to explain productivity differences. Eli 
Heckscher and Bertil Ohlin developed classical analysis by adding capital as 
a second factor in their model.  According to the theory, a country will have 
a comparative advantage in carrying out production that uses the factor with 
which it is heavily endowed. Factor endowment differs from country to country. 
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Some countries may have more endowments for factors of production, while 
others may not have a lot of them. So different endowment results in different 
specialization and makes a country more competitive (Seyidoğlu, 2013: 82-83). 

Finally, we can mention about modern approaches. Comparative 
advantage cannot explain trade in similar products between countries. If trade 
is based on differences in technology or factor endowments, it is not possible 
to trade the two similar commodities between two countries. So against the 
traditional theories, the “New Trade Theory” has been proposed during 1960s 
by considering economies of scale, consumer preferences, skilled-unskilled 
labor, product differentiation, life cycle of product (Kılavuz, Erkekoğlu and 
Topcu, 2013: 799). 

The first one is Availability Model. This model postulates that countries 
tend to import goods in which they do not produce enough due to a lack of 
competitive power, and they export goods that they produce in large quantities 
and lower cost, due to a competitive advantage. The second one is Preferences 
Similarity Theory. This theory rejects the assumption of constant tastes and 
preferences in the classical model of trade. It argues that tastes of consumers 
are conditioned by their income level and the conditioned demand may give a 
country competitiveness power. The third one is Skilled Labor Theory. It argues 
that labor is not homogeneous between countries and countries with technically 
or qualitatively different (high-skilled) labor power have a competitive 
advantage in the relevant product. Another theory is Technological Gap Model 
of international trade. It rejects the assumption of homogeneity of production 
functions and availability of technology in classical theory. Under same factor 
endowment and similar demand conditions, techniques of production are kept 
as tech-secrets by innovating countries and lead to technological gap, between 
partners. Trade between partners will be generated by this gap and whoever 
has the technological and innovative superiority will have the competitive 
power. The Product Cycle Theory states that countries gain competitive power 
according to the life cycles of the product. The Economies of Scale Theorem 
argues that the country benefiting from positive economies of scale will gain 
competitiveness in the relevant product with cost reductions. 

Another new trade theory is Intra-Industry Trade. It means simultaneous 
export and import of goods and services of the same sector. International 
trade is mainly grounded on manufactured goods (encompasses construction 
and manufacturing activities) instead of primary goods (unprocessed or 
semi-processed goods produced by the direct use of natural resources by the 
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agricultural and mining sectors) between countries. In this case, countries that 
benefit from intra-industry trade by producing manufactured goods would 
increase their competitiveness. The Monopolistic Competition Theory pioneered 
by Krugman (1979) argues that markets are closer to imperfect competition 
rather than to perfect competition. Therefore, the relationship between price and 
cost is cut off and the competitiveness advantages would increase whose have 
monopoly (competitive) power. The Product Differentiation Theory focuses 
on homogeneity and heterogeneity. Contrary to traditional trade theory, the 
assumption of homogeneity is valid in markets. In this case, the country will 
be able to provide competitive advantage that can make differentiation in a 
product whose have a few substitutes. The Competitive Advantage Theory links 
competition power with Multinational Companies (MNCs). According to this 
theory, countries compete with these companies, and whose country’s MNCs 
are superior regarding price and non-price factors, that country will have more 
competitive power. 

National Competitive Advantage of Industries (Porter’s diamond model) 
tries to explain why certain countries are capable of consistent innovation 
and competitive internationally and whereas others might not. Porter argues 
that competitiveness is based mainly on an interrelated set of advantages 
that certain industries in different nations posses, namely: Firm Strategy, 
Structure and Rivalry; Factor Conditions; Demand Conditions; and Related and 
Supporting Industries. If these conditions are favourable, it makes countries to 
be competitive. Nine Factor Model asserts that international competitiveness 
depending on the evaluation of the impact of 9 groups of factors. Eight of them 
are internal and only chance remains external. The internal factors are grouped 
into two categories, as physical and human. Four groups of competitiveness 
indicators belong to physical factors such as endowed resources, domestic 
demand, and business environment, related and supporting industries. The other 
four groups consist of human factors such as workers, entrepreneurs, politicians, 
bureaucrats, professional managers and engineers. All of them determines 
competitive power of country. The last theory is Dunning Approach. It based on 
four key factors (factor conditions; demand conditions; related and supporting 
industries; firms’ strategy, structure and rivalry) in the Porter approach. 
Accordingly, competitiveness has a national character and can only be achieved 
by domestic firms through these factors (Keesing, 1966: 249; Dunning, 1993: 
11-14; Hummels and Levinsohn, 1995: 799; Bernhofen, 2001: 1012-1013; 
Öztürk, 2003: 111-124; Engin, 2013: 20-32).
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Today, competition between countries has become quite intense, so 
countries need to go the extra mile in providing they stand out in a crowd. 
An international competition takes place over thousands of goods. Besides, 
the quality, technology, market structure and legal regulations of these 
goods are constantly changing. Therefore, there are many factors that affect 
competitiveness and these theories explain only a small part of this complex 
world. Each theory is based on the shortcomings of the previous one and they 
regard conditions of the changing world. As a result, a bulk of literature has 
emerged about competitiveness in international trade.

3. The Empirical Literature and Contributions

Today, due to globalization and the removal of trade barriers on goods and 
services, global competition has increased rapidly. While competitive countries 
get richer by increasing their share in international trade, the countries that are 
left behind in the competition have to deal with many economic problems such 
as inflation, unemployment and trade deficits. Just like countries, companies 
have to compete through price and non-price factors on a micro basis, while 
companies that fall behind in the competition are pushed out of the market. The 
Turkish economy is in the same race with various sectors. The motor vehicle 
industry has been the building stone of Turkish manufacturing industry by being 
the biggest exporter sector and with its contribution to employment, export 
capability, value-added production and the other sectors that is connected with. 
Therefore, measurement of sectoral competitiveness are important to design 
appropriate policies and programs (Bedir, 2012: 173-174).

Most of the studies in the field of competition are based on the Liesner (1958) 
and Balassa (1965) indexes. In these studies, different versions (e.g. Symmetric 
Advantages, Weighted Advantages, Import Leakage Rate, Logarithmic Vollrath 
Index, Trade Balance Index, Laursen Index, Specialization Coefficient, 
Intensity Index, Normalized Index) are used to compare the competition power 
of the countries. For example, Demir (2020) analyzed foreign trade between 
Turkey and the Turkic Republics with the intensity index. He concluded that the 
index value is greater than 1 and the trade is intense, and that Turkey is more 
advantageous in bilateral trade except for Uzbekistan and shows favourable 
market conditions for Turkey. In the study of Saray (2019), foreign trade data 
for the period of 1998-2017 were examined by density analysis to determine the 
place and importance of D-8 countries in Turkey’s foreign trade. According to 
the results, Turkey’s exports with D-8 countries mainly consist of intermediate 
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and investment goods, while imports mainly consist of primary goods (petroleum 
and raw materials), and the prominent trade partners are Iran and Egypt. 

In another study Demir (2019), examines the textile, iron-steel, automotive, 
fruit-vegetable, and electrical machinery sectors, which have an important place 
in Turkey’s export portfolio, with the normalized RCA method. According to 
the results, the clothing and their accessories sector has the strongest expertise, 
but the electrical machinery and equipment sector is the weakest in the export. 
Eşiyok (2007) used the Balassa (1965) index to examine the export/import 
structure and the ratio of exports to imports according to factor density (labor 
intensive-capital intensive). In his study, he argues that exports performance is 
based on high-tech products. As a result, the author stated that Turkey should 
give more priority to export capital-intensive, high-tech goods instead of labor-
intensive, low-tech goods. According to Başkol (2011) the automotive industry 
is one of the locomotive sectors of the Turkish economy. In this context, the 
author used the methods of Import Leakage Rate, Specialization Coefficient and 
Foreign Competition Gap methods, and stated that the industry has reached a 
certain competitive power in the world market. Another important export sector 
in the Turkish economy is the labor-intensive textile sector. Bakan, Akkaya 
and Yalçın (2019), try to explain the determinants of transportation vehicles 
exports in Turkish economy for the 2005-2017 periods by employing RCA 
index method. The results verify that the railway group showed fluctuating 
competitiveness. The competitive power was strong in the ships and floating 
vehicles group, and the competitiveness in the motor land vehicles showed a 
decreasing trend. Yalçınkaya, Çılbant, Ertaş and Hartoğlu (2014), analyzed 
Turkey’s relations with China, which is the strongest exporter in international 
trade with the Balassa (1965) index for the metal ore mining, mining and 
quarrying, manufacturing of food products and beverages, water supply, waste 
management and disposal activities sectors that classified under ISIC Rev. 4. 
They found that Turkish economy has comparative power and the domestic 
economy is sufficiently specialized in these sectors. 

On the sectoral basis, there are a few comprehensive and quantitative 
empirical studies that compare Turkish economy with its rivals on an international 
scale. These studies generally use the RCA index and its derivatives (Vollrath 
index, Symmetric RCA, Trade Balance index Net Export Effect, Similarity 
Index, Import Leakage Rate, Specialization Coefficient, Compliance Coefficient) 
to compare countries. However, the background of export performance is not 
adequately examined. Having a comparative advantage in the international 
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market is not the only and enough reason to outperform competitors. Because, 
the power of other competitors, incentive policies, exchange rates, trade policies, 
market shares, tastes and preferences, factor endowments, and commodity 
composition can also affect competitiveness.

In this study, we employed the CMS method as opposed to previous 
studies. This method is widely used in applied trade analysis and superior to 
classical methods because of simple application, strong theoretical basis, and 
ability to summarize bulk of export data in various HS codes robustly. CMS 
decomposition allows us to separate the effects of export structure in the 
background. While RCA indices focus on the product specialization of a country 
and its competitiveness, CMS analysis is more interested in evaluating if this 
specialization is adequate considering the evolution of demand emanating from 
importers. The RCA method measures something that is not directly observable. 
On the other hand, CMS analysis, deals only with observable phenomena (e.g. 
market share). With this study, it is possible to reveal how trade relations between 
the two partners have developed by decomposing into different effects. 

The main question we address in this paper is how competitiveness position 
of Turkey against its rivals would change over the 2001-2021 period in the sector 
and estimating the coefficients in the model. Additionally, whether the Turkey’s 
patterns of comparative advantage follow those of the rivals, what are the 
sources (trade effect, commodity effect, distribution effect and competitiveness 
effect) of actual change in exports and their weight in the actual change, how has 
the growth performance of national exports improved over the period relative to 
other competing exporters are another research questions in the study.

4. The Material and The Method

In this study, we focused on the Turkey’s motor vehicle industry, which is 
numbered as code 87 (e.g., tractors, automobiles, vehicles used in transportation, 
and construction machinery) in the harmonized system (HS it is a standardized 
numerical method of classifying traded products). We calculate alternative 
measures of RCA index and CMS decomposition of export with respect to 
Germany, USA, France, England, Italy, Spain, Belgium, Slovenia, Poland, and 
Israel, that are Turkey’s first 10 customers in the sector. The data were taken 
from the Trade Map database, World Bank data base, Turkish Statistical Institute 
( TUIK) and covered the 2001-2021 periods.

We started the analysis by employing Revealed Comparative Advantage 
(RCA) method, which is based on Ricardian Comparative Advantage theory. 
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This theory is the ability of a country to produce a good or service for a lower 
“opportunity cost” than other countries. So patterns of trade among countries 
are governed by their relative differences in productivity (Güneş and Tan, 2017: 
22). Liesner (1958) and Balassa (1965) first introduced the RCA method to 
estimate differences in competitive power between countries. According to the 
authors, there are many factors, weak or strong, that affect differences between 
countries. But we should consider observable commercial relations because 
comparative advantage is revealed by observed trade patterns, and in line with 
the theory, one needs pre-trade relative prices which are not observable. Thus, 
a comparative advantage which is estimated from observed data is named as 
Revealed Comparative Advantage (RCA). For this, the weak or strong export 
sectors of the countries are determined in comparison with the export figures 
(Utkulu and Seymen, 2004: 8). 

Index is defined as the ratio of the country’s exports of a certain sector 
to countries total exports to the ratio of sectoral world exports to the world’s 
total exports. If the trade balance is positive, it can be said that that country 
has a comparative advantage and in the opposite case, it has a comparative 
disadvantage (lack of competitiveness). Porter (1991) mentions two different 
comparative advantages in his study, namely cost and price and they are 
the basis of the concept of competition. Comparative advantage of country 
indicates competitiveness, and this competitiveness can be measured. However, 
comparative advantage cannot guarantee an increase in exports due to the power 
of other competitors, incentive policies of governments, and unexpected events 
such as wars, civil unrest, natural disasters, resource equipment or economic 
crises. Therefore, in order to determine the competitiveness of a country, its 
performance and sustainability against similar countries should be consider 
(Altay, 2008: 221). Secondly, since the data used in the AKU method are included 
in the calculation after the transaction takes place, the effect of relative prices 
are reflected in the comparative advantages and the relative factor intensities 
and the change in their productivity can also be seen (Erkan, 2012: 198). In this 
frame, Liesner (1958) tried to understand competitive power of the UK against 
the European Coal and Steel Community and Sweden over 60 selected products 
for the 1953-1956 periods. For this purpose Liesner (1958) determined RCA 
index over relative export as follows;

/
/

j j
j it t

it w w
it t

X XRCA
X X

=  [1]



REVEALED COMPARATIVE ADVANTAGE AND DECOMPOSITION OF EXPORTS: . . .     137

Where X represent exports, i is a sector, j is a country, t represents time 
period. j

ktX is the export of country j in industry (commodity) i at time period 
t. j

tX is the total export of country j at time t. w
ktX is the export of industry 

(commodity) i globally and lastly w
tX is the total world export at time t. The 

numerator part of the RCA index represents the share of the commodity 
(industry) in national exports (%), and the denominator part represents the share 
of the commodity (industry) in the world’s total exports (Mahmood, 2006: 6). 
The values   less than 1 (it means the share of k sector exports in the t period of 
country j is smaller than its share in total world exports in the same period) shows 
comparative disadvantage, values   greater than 1 (it means the share of k sector 
exports of country j in the t period is greater than its share in total world exports 
in the same period) shows comparative advantage or specialization, and lastly 
values   equal to 1 indicates that country j has the same level of specialization 
as the world. As the value moves away from 1, it indicates that the country 
gains more competitive power (Coxhead, 2007:1109). Equation 1 can also be 
expressed mathematically as follows;

/
/

j w
j it it

it j w
t t

X XRCA
X X

=  [2]

In this case, the numerator of the fraction represents the share of country 
j’s exports of goods k in world exports, and the denominator of the fraction 
represents the share of country j’s total exports in the world’s total exports. If 
the result is between 0 and 1, it means that there is no comparative advantage, 
if it is between 1 and 2, it means weak superiority, if the result is between 2 
and 4, it means moderate superiority, and lastly if it is greater than 4, it means 
strong comparative advantage and high specialization. As a result, the degree of 
global specialization of the country in the relevant sector is compared and the 
comparative export performance is measured by this way (Hinloopen, 2001:13; 
Torayeh, 2013: 142). 

Inspired from Liesner (1958), Balassa (1965) argued that countries 
would specialize in production and foreign trade due to the different level 
of opportunity costs between countries. Based on this idea, it is possible to 
determine the relative export specialization level of any industry. In this respect, 
Balassa (1965) expressed the comperative advantage as follows;

/
ln 100

/
ij it

ij it

X X
RCA x

M M
æ ö

= ç ÷ç ÷
è ø

 [3]
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Where ijX indicates export of industry i of country j (e.g. Turkey) to the 
target market, itX is total export of country j to the target market at time t, 

ijM shows import of commodity i of county j and ijM represents total import 
of country j at time t from it’s partner. If RCA > 0,5, country is specialized in 
commodity i and has a high comparative advantage, if RCA is between -0,5 
and 0,5, it means comperative advantage is at the marginal limit and if RCA < 
-0,5, we conclude that country j does not specialize in industry i and it has no 
comparative advantage (Yalçınkaya, Sönmez ve Çilbant, 2014: 52).

Vollrath (1991), on the other hand, offered mainly three alternative ways of 
measurement of a country’s RCA. These alternative specifications of RCA are 
called the relative trade advantage (RTA), the logarithm of the relative export 
advantage (ln RXA), and the revealed competitiveness (RC). Among them, 
Relative Export Advantage (RXA) is the most commonly used alternative; 

/ln 100
/

ia a

ib b

X XRXA x
X X

æ ö
= ç ÷

è ø
  [4]

Where iaX is the export of commodity i of country a and ibX is the export 
of commodity i of country b (rival country). aX and bX  indicates the total 
export of countries a and b respectively. Positive values of Vollrath’s index 
reveal a comparative advantage whereas negative values indicate comparative 
disadvantage (Vollrath,1991: 268-269).

Another index derived from RCA is the Symmetric Revealed Comparative 
Advantage (SRCA) which was introduced by Laursen (2015). The idea is to make 
the RCA index symmetrical and to stabilize the effects of sectoral fluctuations in 
successive periods (Kumar, Rai and Rai, 2008: 131). For example, if Turkey’s 
economy is affected by a specific industry, GDP data will change, and so export-
import parameters also deviate and affect the RCA index. We can describe the 
SRCA as;

1
1

RCASRCA
RCA

-
=

+
  [5]

SRCA takes a value between -1 and +1. If the index value is positive, the 
industry or country under consideration has comparative advantage (competitive 
power), if the index value is negative, it has a no  comparative advantage 
(Bakkalcı, 2018: 577).

Finally, the Trade Balance Index (TBI) can be used as a competitive 
indicator. This index, which was introduced by Lafay (1992), is used to determine 
whether the country is a net exporter or net importer on the relevant product or 
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industry. It is calculated by dividing net exports in a given sector by the sum 
of exports and imports (it means trade volume). In this way, it is possible to 
evaluate the total trade of the country and its trade movements with the rest of 
the world (Bozduman ve Erkan, 2019: 142).

j j
j it it

it j j
it it

X MTBI
X M

-
=

+
   [6]

Where j is a country, i is an industry or commodity and t is time period. 
j

ktX indicates export of commodity i of country j at time t, j
ktM  indicates import 

of commodity i of country j at time t. TBI takes a value between -1 and +1. 
A positive net value indicates that the country specializes in the commodity 
under consideration and it points out the presence of competitive power. 
However a negative net value indicates that the country can not specializes in 
the commodity under consideration and it points out the absence of competitive 
power. If the result is zero, it means a balance of trade (exports and imports are 
equal) (Bozduman ve Erkan, 2019: 142).

Unlike the RCA type of indexes, with the help of the Constant Market Share 
(CMS) method which was introduced for the first time by Tyszynski (1951), it is 
possible to analyze the competitiveness change in more depth by decomposing 
it. The characteristic feature in this method is the assumption that a country’s 
export share in a given market should remain constant over period. Hence, the 
difference between actual export growth and unchanging export share in a given 
market may be attributed the four factors such as international trade effect, 
commodity effect, distribution effect and competition effect (Skriner, 2009: 2). 

The international trade effect (ITE) shows how much the overall world 
export growth affects the country’s export growth and links the increase in the 
country’s exports to the increase in global exports. Increase in global demand 
or expansion of international trade makes trade effects positive. The commodity 
composition effect (CCE) analyses the concentration of exports and it is related 
with the change in the country’s exports to the commodity itself. For example, 
positive values   of this term indicate that the increase in the export of the relevant 
product is higher than the average increase in the global basis of that product, 
while negative values   indicate that the country’s exports focus more on products 
whose global demand is increasing slowly. Third, the market distribution effect 
(MDE) which measures the concentration and diversification of exports with 
respect to markets. Market distribution effect links export performance to the 
dynamic nature of the target market (Wizarat and Ahmed, 2015: 174). For 
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example, positive values   indicate that the country is targeting markets with 
higher demand growth than the world average, while negative values   indicate 
that the country is targeting markets with slow growing transaction volume or 
market size for that product. The last term is residual term or competitive effect. 
The actual increase in the country’s exports (ΔX) is calculated by subtracting 
the increase that would have occurred if the country had maintained its export 
market share in each product and in each market. Positive competitive values   
indicate that the country has become stronger in competition through price or 
non-price factors. In fact, the distribution effect and the competition effect look 
from the same manner. The only difference between them is that the first one 
is based on markets and the second one is based on commodity (Veeramani, 
2007: 2422). However, in addition to these factors, export performance of any 
country may increase or decrease due to trade agreements, free trade areas, trade 
wars, demand fluctuations and change in export dynamics or macro economic 
performance.  This method allowed us to consider various factors that are likely 
to affect export power (Gilbert, 2017: 2). The basic form of the CMS model can 
be written as follows;

t t t t
p p p

p p
q q s Qº =å å               [7];                  

t t t
p p

p
s s S=å  [8]

Equation 7 and 8 can be writen alternately. In this model, The notation 
in these equations are as follows; t = time, p = commodity/industry. tq = Total 

export of country at time t. t
pq = Export of commodity p at time t. t

pQ  = World 

export of commodity p. ts = Share of country export in world market. t
ps =

t
p
t
p

q
Q

= 

Share of country’s commodity p export in a world total export of commodity 

p. t
pS =

t
p

t
p

p

Q
Qå  = Share of country’s commodity p export in a world total export. 

If equation 8 is derived with respect to t, the first stage decomposition of CMS 
is obtained as follows;

tt t
pt t

p p
p p

dSds dss S
dt dt dt

= +å å  [9]

Accordingly, the change ( /tds dt ) in the global share of the country’s 
exports is divided into two parts. The first is the structural effect caused by 
the change in the share of the product in global markets and the competitive 
effect caused by the change in the market share of all products in total exports. 
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However, equation 9 cannot be applied to discrete time series data since it 
is based on continuous time variation. In order to make this transformation, 
Tyszynski (1951) weighted 0 and 1 to calculate the structural effect of the first 
year and the competitive effect of the second year and reached the following 
equation;

0 1
p p p p

p p
s s S s SD = D + D Då å   [10]

Baldwin (1958) weighted the same model to calculate both the structural 
and competitive effect of year 0, adding a residual term to represent the 
interaction between these effects;

0 1
p p p p p p

p p p
s s S s S s SD = D + D D + D Då å å   [11]

The last part in equation 11 is the residual value. Richardson (1971) 
reconsidered equation 7 by combining Laspeyres and Paasche-Type weighting 
methods in order to consistently decompose the variation in exports as;
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Identities 12 through 16 differ in the weights applied to each component. 
Richardson (1971) consider α = 0,5 is the most accurate discrete-time 
approximation to the total export change between period 0 and period 1. Than he 
proposed a decomposition of the structural effect taking into account the market 
distribution of the focus country’s exports of each commodity as;

, ,
t t t

m p m p
m p

q s Q=åå   [17]

Where m represents the market and ,
t
m ps = , ./t t

m p m pq Q . If the CMS model 
is expressed as the absolute change in the country’s exports, the model is shown 
as a discrete time series decomposition (Milana, 1988). Weighting in this model 
is calculated by using averages for the initial year and the last year. When we 
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consider the export structure of the country (for example, the share of high-
tech products) and the world’s total exports change over the years, there is 
no reason to say that the structural characteristics in a certain period remains 
constant throughout the entire period. The model is decompsed according to this 
assumption as follows;

0 11
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0 1 0 11 1
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Where the first part shows the “international trade effect” and interpreted 
as how much the exports of economy r would have grown between period 0 
and period 1 if they were increasing at the same rate as the world average. If 
it is positive, it can be interpreted as an exports have grown faster than world 
average and the economy has increase market share. The second term shows 
the “commodity composition effect”. It will be positive if the goods that are 
exported by country are growing faster than the world average. The third shows 
the “market distribution effect”. It is attributed to the regional composition of 
the countries exports. The last part shows the “competition effect”. It is the 
unexplained residual term and it captures the diference between the actual 
export growth and the growth that would have occurred had the export shares 
remained constant. If the country cannot maintain its market share in the context 
of that effect, its indicator is negative and it indicates that the country does not 
benefit enough from price or non-price factors. On the contrary, positive values   
will show increases in competitive power (Skriner, 2009: 3-5).  

5. Empirical Findings

The RCA method has been carried out for the time horizon 2001 to 2021. 
Turkey’s top ten trade partners in the MVS for this period are listed in Table 2. 
These countries are also rivals for Turkey in the European Union (27) markets. 
Initially, the RCA (Balassa, 1965) index values were calculated for the sectoral 
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trade, which started with code 87 in the SITC Rev3 version of the harmonized 
system (HS).

Table 2. The RCA Balassa (1965) Index

Year Turkey Germany USA France UK Italy Spain Slovenia Belgium Poland Israel

2001 0.356 0.655 -0.655 0.188 -2.936 -0.338 0.257 0.161 0.078 0.001 -3.215

2002 0.568 0.624 -0.527 0.215 -0.488 -0.386 0.247 0.380 0.102 -0.130 -3.096

2003 0.215 0.602 -0.483 0.212 -0.430 -0.374 0.238 0.275 0.046 -0.184 -3.167

2004 0.049 0.569 -0.440 0.212 -0.376 -0.374 0.198 0.286 0.030 0.070 -3.221

2005 0.124 0.601 -0.346 0.185 -0.296 -0.383 0.166 0.489 0.062 0.229 -2.687

2006 0.234 0.577 -0.397 0.114 -0.481 -0.339 0.166 0.408 0.046 0.186 -2.811

2007 0.357 0.618 -0.328 0.035 -0.292 -0.342 0.172 0.418 -0.045 0.092 -2.156

2008 0.500 0.581 -0.265 -0.035 -0.194 -0.253 0.307 0.420 -0.111 0.116 -2.761

2009 0.477 0.447 -0.335 -0.094 -0.182 -0.387 0.395 0.638 -0.155 0.325 -1.486

2010 0.324 0.686 -0.332 -0.034 -0.145 -0.211 0.382 0.553 -0.239 0.171 -2.035

2011 0.280 0.694 -0.211 -0.036 -0.121 -0.149 0.319 0.487 -0.130 0.191 -3.168

2012 0.416 0.707 -0.224 0.009 0.106 0.049 0.300 0.539 -0.035 0.113 -2.642

2013 0.393 0.716 -0.229 -0.055 0.135 0.086 0.267 0.436 -0.080 0.062 -3.150

2014 0.416 0.689 -0.235 -0.063 0.112 -0.006 0.192 0.386 -0.101 -0.007 -3.281

2015 0.187 0.632 -0.333 -0.097 0.100 0.006 0.202 0.400 -0.224 -0.025 -3.099

2016 0.217 0.542 -0.375 -0.146 0.167 -0.144 0.195 0.358 -0.239 -0.077 -3.476

2017 0.446 0.496 -0.365 -0.103 0.172 -0.139 0.125 0.404 -0.247 -0.108 -3.462

2018 0.603 0.450 -0.406 -0.140 0.145 -0.169 0.111 0.438 -0.248 -0.168 -3.196

2019 0.833 0.361 -0.394 -0.209 0.087 -0.209 0.084 0.507 -0.215 -0.192 -3.264

2020 0.355 0.329 -0.387 -0.243 -0.006 -0.086 0.190 0.615 -0.152 -0.177 -3.165

2021 0.319 0.394 -0.321 -0.234 -0.019 -0.038 0.146 0.683 -0.088 -0.323 -3.384

As it seen from Table 2, Turkey had a marginal superiority with a 0,356 
RCA score in 2001 and increased gradually to 0,5 in 2008. But after the 2008 
global financial crisis, it decreased to 0,280 in 2011. Then it rose again to 0,83 
in 2019 due to the market gaps, the rapid recovery of the Turkish economy, the 
more adverse effects of the crisis on rival countries, and the momentum gained 
by the sectoral foreign investments that received in previous years. With this 
level, Turkey has a comparative advantage over all its competitors on a sectoral 
basis. Unfortunately, with the Covid-19 pandemic and domestic currency crisis 
in the following years, it experienced a rapid decline and regressed to 0,319 
points. It means Turkey’s competition power was back to its marginal limits 
again according to Balassa (1965) method in 2021. 
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Table 3. The RCA Vollrath (1991) Index

Year Germany USA  France  UK Italy Spain Slovenia Belgium Poland Israel

2001 -0.755 -1.017 -0.43 0.008 -0.011 -0.864 -0.199 -0.36 0.159 3.063

2002 -0.616 -0.977 -0.287 0.036 0.191 -0.648 0.004 -0.144 0.33 3.259

2003 -0.393 -0.795 -0.132 0.127 0.336 -0.568 0.238 0.038 0.442 3.565

2004 -0.166 -0.654 0.005 0.255 0.507 -0.365 0.316 0.242 0.363 3.717

2005 -0.176 -0.686 0.081 0.280 0.54 -0.287 0.154 0.327 0.315 3.145

2006 -0.069 -0.575 0.258 0.579 0.599 -0.198 0.338 0.426 0.346 3.291

2007 0.005 -0.515 0.356 0.382 0.631 -0.149 0.228 0.533 0.413 2.570

2008 0.089 -0.357 0.549 0.52 0.713 0.001 0.404 0.713 0.426 3.171

2009 0.087 -0.264 0.543 0.564 0.756 -0.044 0.236 0.702 0.319 1.718

2010 -0.052 -0.464 0.532 0.400 0.716 -0.014 0.347 0.733 0.431 2.203

2011 -0.140 -0.577 0.511 0.326 0.661 -0.045 0.431 0.646 0.420 3.432

2012 -0.175 -0.69 0.56 0.208 0.66 0.055 0.48 0.605 0.508 3.041

2013 -0.154 -0.684 0.626 0.170 0.642 0.022 0.528 0.634 0.575 3.385

2014 -0.175 -0.654 0.607 0.125 0.652 -0.012 0.413 0.598 0.621 3.394

2015 -0.170 -0.551 0.588 0.078 0.569 -0.049 0.397 0.612 0.661 3.347

2016 -0.098 -0.476 0.613 0.075 0.625 -0.016 0.386 0.595 0.615 3.595

2017 0.041 -0.364 0.661 0.219 0.718 0.173 0.428 0.709 0.745 3.913

2018 0.079 -0.264 0.632 0.268 0.764 0.179 0.393 0.735 0.790 3.348

2019 0.053 -0.276 0.623 0.25 0.771 0.158 0.38 0.565 0.710 3.241

2020 0.009 -0.301 0.561 0.326 0.682 0.094 0.344 0.491 0.786 3.385

2021 -0.117 -0.457 0.458 0.165 0.563 0.069 0.321 0.495 0.765 3.187

Comparison of Turkey and its competitor countries for EU (27) market 
is given in Table 3. According to the index calculation, positive values   show 
that Turkey has competitive power against the rival country, while negative 
values   show that it does not have competitive power. Although Turkey’s score 
has varied through the period, it can be said that Turkey has gained competition 
power against its rivals from 2001 to 2019 except Germany and USA for the EU 
(27) market.
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Table 4. The Relative Export Advantage

Year Turkey Germany USA France UK Italy Spain Slovenia Belgium Poland İsrael

2001 0.82 1.93 0.9 1.45 0.85 0.91 2.55 1.41 1.62 1.02 0.02

2002 0.96 1.93 0.95 1.48 0.98 0.85 2.38 1.29 1.46 0.99 0.02

2003 1.17 1.92 0.95 1.52 1.02 0.9 2.63 1.21 1.48 1.06 0.02

2004 1.43 1.86 0.98 1.62 1.1 0.91 2.57 1.36 1.46 1.36 0.02

2005 1.48 1.98 1.05 1.56 1.09 0.93 2.44 1.73 1.41 1.48 0.03

2006 1.65 1.96 1.06 1.46 1.01 0.97 2.46 1.62 1.44 1.61 0.03

2007 1.73 1.95 1.07 1.38 1.18 0.98 2.45 1.89 1.35 1.58 0.07

2008 1.78 2.09 1.1 1.34 1.19 1.05 2.47 1.88 1.37 1.86 0.04

2009 1.75 2.12 1.02 1.34 1.16 1.01 2.66 2.27 1.4 2.16 0.17

2010 1.69 2.23 1.08 1.28 1.25 1.01 2.41 1.95 1.25 1.83 0.1

2011 1.67 2.37 1.15 1.31 1.27 1.02 2.41 1.78 1.33 1.81 0.03

2012 1.4 2.35 1.21 1.19 1.39 0.99 2.06 1.64 1.35 1.6 0.05

2013 1.53 2.35 1.19 1.15 1.3 1.02 2.16 1.59 1.35 1.51 0.03

2014 1.52 2.34 1.13 1.14 1.44 0.98 2.18 1.73 1.35 1.42 0.03

2015 1.51 2.27 1.05 1.1 1.35 1.03 2.24 1.72 1.3 1.36 0.03

2016 1.64 2.17 1.02 1.1 1.48 1.01 2.25 1.75 1.35 1.44 0.02

2017 1.85 2.16 1.02 1.18 1.48 1.05 2.11 1.94 1.38 1.45 0.02

2018 2.01 2.13 0.99 1.25 1.4 1.04 2.08 2.06 1.39 1.44 0.04

2019 1.86 2.05 1.02 1.19 1.35 0.97 2 1.89 1.55 1.47 0.04

2020 1.78 2.09 1.01 1.26 1.26 1.05 2.12 1.79 1.62 1.33 0.04

2021 1.63 2.22 1.02 1.31 1.27 1.11 2.03 1.69 1.38 1.26 0.04

In Table 4, comparative advantages over relative export power are examined 
and a comparison of Turkey with the countries with which Turkey trades the most 
at the global level is made. If the result is between 0 and 1, it means that there 
is no comparative advantage, if it is between 1 and 2, it means weak superiority, 
if it is between 2 and 4, it means moderate superiority, and if it is greater than 4, 
it means strong comparative advantage and specialization. Similarly, the index 
value, which was below 1 level at the beginning of the period, but it increased 
until the 2008 global crisis. After 2008 crisis, it decreased again from 1,78 to 
1,75 levels with the effect of the financial turmoil. Recovering in the following 
years, sectoral export power exceeded 2 points in 2018 and gained Turkey a 
moderate comparative advantage. On the other hand, it declined to a 1,63 score 
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in 2021 due to the Covid-19 pandemic, currency crisis, accelerating inflation, 
and increasing the current account deficit. In general, except for Germany, Spain 
and Slovenia, it can be said that Turkey has a better competitive power against 
its competitors in global markets.

Tablo 5. Symmetric Revealed Comparative Advantage
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2001 -0.1 0.32 -0.05 0.18 -0.08 -0.05 0.44 0.17 0.24 0.01 -0.96

2002 -0.02 0.32 -0.03 0.19 -0.01 -0.08 0.41 0.13 0.19 -0.01 -0.97

2003 0.08 0.31 -0.03 0.21 0.01 -0.05 0.45 0.09 0.19 0.03 -0.97

2004 0.18 0.3 -0.01 0.24 0.05 -0.05 0.44 0.15 0.19 0.15 -0.97

2005 0.19 0.33 0.03 0.22 0.04 -0.04 0.42 0.27 0.17 0.19 -0.94

2006 0.25 0.32 0.03 0.19 0.01 -0.01 0.42 0.24 0.18 0.23 -0.94

2007 0.27 0.32 0.04 0.16 0.08 -0.01 0.42 0.31 0.15 0.22 -0.87

2008 0.28 0.35 0.05 0.14 0.09 0.03 0.42 0.31 0.16 0.3 -0.92

2009 0.27 0.36 0.01 0.15 0.07 0.01 0.45 0.39 0.17 0.37 -0.71

2010 0.26 0.38 0.04 0.12 0.11 0.01 0.41 0.32 0.11 0.29 -0.81

2011 0.25 0.41 0.07 0.13 0.12 0.01 0.41 0.28 0.14 0.29 -0.94

2012 0.17 0.4 0.1 0.09 0.16 -0.01 0.35 0.24 0.15 0.23 -0.91

2013 0.21 0.4 0.09 0.07 0.13 0.01 0.37 0.23 0.15 0.2 -0.94

2014 0.21 0.4 0.06 0.06 0.18 -0.01 0.37 0.27 0.15 0.17 -0.94

2015 0.2 0.39 0.03 0.05 0.15 0.02 0.38 0.26 0.13 0.15 -0.94

2016 0.24 0.37 0.01 0.05 0.19 0.01 0.39 0.27 0.15 0.18 -0.95

2017 0.3 0.37 0.01 0.08 0.19 0.02 0.36 0.32 0.16 0.18 -0.95

2018 0.33 0.36 -0.01 0.11 0.17 0.02 0.35 0.35 0.16 0.18 -0.92

2019 0.3 0.35 0.01 0.08 0.15 -0.01 0.33 0.31 0.22 0.19 -0.92

2020 0.28 0.35 0.01 0.12 0.11 0.02 0.36 0.28 0.24 0.14 -0.93

2021 0.24 0.38 0.01 0.13 0.12 0.05 0.34 0.26 0.16 0.12 -0.93

The results of Symmetrically Revealed Comparative Advantage are given 
in Table 5. The index of this value range between -1 and +1. Positive values 
point out competitiveness of the country, while negative values indicate weak 
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competitiveness. It seen that the competitiveness power is significantly weak 
against Germany (0,36 on average) and Spain (0,38 on average), while average 
score of Turkey 0,21 marginally weaks against Slovenia (on average 0,26) but 
she has competitveness advantage against rest of the countires. In addition, all 
countries except Israel have sectoral competitiveness power in global markets.

Table 6. Trade Balance Index

Year
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2001 0.12 0.41 -0.46 0.11 -0.35 -0.16 0.04 0.06 0.11 -0.10 -0.95
2002 0.17 0.42 -0.47 0.12 -0.30 -0.19 0.04 0.07 0.11 -0.13 -0.95
2003 -0.01 0.41 -0.46 0.12 -0.32 -0.18 0.03 -0.07 0.09 -0.13 -0.95
2004 -0.11 0.41 -0.45 0.11 -0.31 -0.19 -0.02 -0.08 0.08 0.02 -0.95
2005 -0.05 0.43 -0.42 0.07 -0.26 -0.18 -0.05 0.15 0.09 0.14 -0.91
2006 0.02 0.41 -0.41 0.03 -0.29 -0.16 -0.05 0.08 0.07 0.13 -0.92
2007 0.12 0.43 -0.34 -0.02 -0.29 -0.15 -0.05 0.07 0.04 0.07 -0.84
2008 0.18 0.42 -0.28 -0.07 -0.22 -0.10 0.05 0.02 0.00 0.07 -0.90
2009 0.15 0.35 -0.29 -0.11 -0.24 -0.20 0.15 0.27 -0.02 0.24 -0.72
2010 0.01 0.44 -0.30 -0.09 -0.23 -0.13 0.17 0.19 0.07 0.18 -0.82
2011 -0.04 0.43 -0.26 -0.10 -0.20 -0.09 0.17 0.15 -0.02 0.18 -0.94
2012 0.02 0.43 -0.29 -0.08 -0.11 -0.05 0.19 0.18 0.01 0.17 -0.91
2013 0.02 0.43 -0.31 -0.10 -0.13 -0.07 0.19 0.11 0.01 0.15 -0.94
2014 0.09 0.42 -0.32 -0.10 -0.17 -0.03 0.13 0.12 0.01 0.13 -0.94
2015 0.00 0.42 -0.38 -0.11 -0.21 -0.02 0.12 0.15 0.02 0.14 -0.94
2016 0.05 0.38 -0.39 -0.13 -0.18 -0.05 0.14 0.12 -0.03 0.12 -0.97
2017 0.16 0.36 -0.39 -0.13 -0.16 -0.05 0.10 0.15 0.04 0.10 -0.96
2018 0.32 0.33 -0.40 -0.13 -0.16 -0.06 0.09 0.17 -0.05 0.06 -0.94
2019 0.47 0.28 -0.40 -0.16 -0.19 -0.07 0.09 0.17 -0.02 0.08 -0.94
2020 0.19 0.26 -0.41 -0.19 -0.23 -0.00 0.17 0.23 0.00 0.08 -0.96
2021 0.24 0.29 -0.40 -0.20 -0.21 -0.01 0.16 0.21 0.00 0.00 -0.96

Lastly, the Trade Balance Index (TBI) values   are given in Table 6. According 
to this method, the index value is negative if the country is a net importer, and 
index is positive if country is a net exporter. According to the results, U.S.A., 
U.K., Italy and Israel are net importers in the sector and the remaining countries 
get positive score mostly and we can conlude that they are net exporter. 
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In addition to the RCA index methods, we also decompose Turkey’s 
sectoral export to the top 10 destination by CMS method for two periods, 2001-
2010 and 2011-2021 and the results were reported in Table 7.

Table 7a. Decomposition of Sectoral Export in Turkish Economy  
(Thousand US Dollars, 2001-2010)
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France 2,505,598 786,109 -193,285 94,087 1,818,687

(%100) %31.38 %-7.72 %3.76 %72.60

Germany 636,973 1,046,108 -257,212 192,222 -344,145

(%100) %164.23 %-40.38 %30.18 %-54.03

U.K. 797,400 122,464 -30,111 -28,834 733,881

(%100) %15.36 %-3.78 %-3.62 %92.03

Italy 1,255,788 710,754 -174,757 22,502 697,289

(%100) %56.60 %-13.92 %1.79 %55.53

Spain 284,457 141,317 -34,746 -21,383 199,269

(%100) %49.68 %-12.21 %-7.52 %70.05

U.S.A. 493,130 60,059 -14,767 -20,262 468,100

(%100) %12.18 %-2.99 %-4.11 %94.92

Slovenia 429,727 22,115 -5,438 8,824 404,226

(%100) %5.15 %-1.27 %2.05 %94.07

Belgium 462,296 77,882 -19,149 5,072 398,491

(%100) %16.85 %-4.14 %1.10 %86.20

Poland 185,000 51,096 -12,563 41,235 105,232

(%100) %27.62 %-6.79 %22.29 %56.88

Israel 137,812 36,194 -8,899 2,171 108,346

 (%100) %26.26 %-6.46 %1.58 %78.62
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Table 7b. Decomposition of Sectoral Export in Turkish Economy (Thousand 
US Dollars, 2011-2021)
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France 995,052 2,680,710 365,377 95,677 -2,146,712

(%100) %269.40 %36.72 %9.62 %-215.74

Germany 1,033,069 1,917,686 261,378 1,373,471 -2,219,466

(%100) 185.63 %25.30 132.95 %-214.84

U.K. 1,649,025 1,458,668 198,814 -378,642 370,184

(%100) %88.46 %12.06 -22.96 %22.45

Italy 369,994 2,260,606 308,117 -475,198 -1,723,531

(%100) %610.98 %83.28 -128.43 %-465.83

Spain 730,113 815,734 111,183 -43,739 -153,065

(%100) %111.73 %15.23 %-5.99 %-20.96

U.S.A. 718,925 488,911 66,637 62,676 100,701

(%100) %68.01 %9.27 %8.72 %14.01

Slovenia 882,558 209,397 28,541 43,991 600,629

(%100) %23.73 %3.23 %4.98 %68.06

Belgium 651,078 417,073 56,846 -47,770 224,929

(%100) %64.06 %8.73 %-7.34 %34.55

Poland 693,512 360,081 49,075 170,184 114,172

(%100) %51.92 %7.08 %24.54 %16.46

Israel 145,293 435,293 59,330 182,461 -531,791

(%100) %299,61 %40,83 %125,58 -%366,01

The first period starts with the 2001 crisis in the Turkish economy and ends 
with the recessionary aftermath of the 2008 global financial turmoil. The first 
column in Table 7a gives the real change. For example, Turkey’s sectoral exports 
to France increased around $2,5 billion from 2001 to 2010. We can decomposed 
it into four parts. International trade effect, commodity composition effect, and 
market distribution effect have postive impact on sectoral export by an amount 
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of $786 million, $94 million and $1,81 billion respectively. However commodity 
composition effect has impacted negatively by $193 million. On that, $2,5 billion 
rise in exports is mainly arise from market distribution effect. The sum of these 
four columns gives the real change in export. Values in parentheses express 
the change as a percentage, and the percentage sums of all effects give the 
total actual change (100%). For example, the positive trade effect, the positive 
distribution effect, and the positive competition effect contributed to growth 
31,38%, 3,76% and 72,6%, respectively, but the composition effect impacted 
negatively by 7,72%.

In these figures, the “Trade Effect“ ($786 million) is positive in the case of 
France and there is a positive contribution in this manner. However it is smaller 
than the original increase ($2,5 billion). The larger actual increase indicates that 
export performance has benefited greatly from the recovery of global trade and 
the potential increase from demand growth. If the sectoral exports to France had 
increased at the same rate as the increase in world average for this period, and if 
Turkey had maintained its market share in 2001, it can be said that the increase 
in exports in the 9-year period would have been as high as $786 million. 31,38% 
of the real increase in exports comes from the trade effect. 

Likewise, the “Competitive Effect” contributed positively to comparative 
advantages of Turkey by $1,81 billion. It means 72,6% of the change in actual 
export comes from competitiveness. A positive competitive sign indicates 
that Turkey’s sectoral export incentives, supportive trade policies, and price 
or non-price factors reinforced the national competition power. In fact, the it 
stands out as a percentage size compared to other factors. Thirdly the positive 
“Distribution Effect” shows that France stands out as a fast-growing commercial 
transaction and seem to be a satisfactory market regarding market size for 
Turkish economy. In sum, all three effects ($2.698.883.000) reveal that there 
is approximately $193,2 million more potential regarding export performance. 
This is “Commodity Composition Effect” that led to -$193,2 million decrease 
in exports to France. The negative effect indicates that the increase in sectoral 
exports to France is below the world average and at this point, Turkey’s share 
in destionation has decreased. As a result, the real increase in exports to France 
remained 7,72% below its potential due to this effect.

Secondly exports to Germany decomposed in table 7a. All effects can be 
interpreted similarly. Sectoral exports to Germany increased by $636,9 million 
between 2001-2010. First of all, international trade effect, and the market 
distribution effect have postive impact on export growth by an amount of $1.046 
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million and $192,2 million respectively. As percantage manner, they contributed 
export to Germany %164,2 and %30,1 between these periods. Export to Germany 
indicates that, the potential offered by the rapidly growing world demand was 
much higher than the actual export growth of Turkey. As is seen from table 
8a, from 2001 to 2010, Turkey’s exports increased by $636,9 million. But 
had the growth rate of Turkish exports matched that of the world exports, the 
former’s exports would have increased by $1.046,1 million. On the other hand, 
the remaining effects were negative. The compositions effect remained negative 
for Turkey’s sectoral exports to Germany by an amount of -$257,2 million and 
lead to a 40,3% contraction on export growth. Also the competitiveness effect, 
which was approximately -$344,1 million, created a 54% decrease on real 
exports throughout the period. Negative competition effect can be interpreted 
as Turkey cannot benefit enough from the potential offered by price and non-
price factors (such as under valued Turkish Liras, Customs Union, potential 
opportunities offered by Covid-19 pandemic to Turkey, geographical proximity 
and logistics advantages) in the German market. The negative commodity 
composition and competitive effect were why the actual growth fell short of 
the potential during 2001-2010. When we further to other countries in the table 
7a, it is seen that the commodity composition is generally negative, while the 
others have a predominantly positive. As a result, it can be said that the source 
of competitiveness on the basis of the top 10 destination is trade effect (growth), 
market distribution effect and competition effect. 

In Table 7b, we reported the results for 2011-2021 periods. As it is in the 
previous period, the driving force for the export growth is again the “International 
Trade Effect” (growth and demand increase in the global market). It has 
positively affected comparative advantage of Turkish economy by balancing the 
negative competitive effect. The trade effect was higher than the actual increase 
in major markets such as France (e.g. $2.680 million > $995 million), Germany, 
Italy, Spain and Israel. Therefore, it is possible to say that the increase in demand 
and market growth offers potential opportunities to the Turkish economy. In this 
period, the real increase was above the potential offered by the growth of world 
demand only for USA, UK, Slovenia, Belgium, and Poland. So Turkish economy 
could not be utilized sufficiently from economic growth and increasing demand 
in global markets on the basis of other countries. The export figures have grown 
considerably in volume, unlike the previous periods, but Turkey’s share in 
international trade has decreased. While Turkey realized 0,68% of global goods 
and services exports in 2001, this figure increased to 0,94% in 2009, reaching 
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its plateau of 1,03% in 2013, but again shrunk to 0,97% in 2021. Despite the 
growth of the global trade volume (the value of global trade rose to a record $7,7 
trillion in Q1 2022 from $5 trillion in 2020 Q2) Turkey’s share has followed 
a horizontal path in recent years. Therefore, the potential offered by the trade 
effect to the Turkish economy is increasing.

The “Market Distribution Effect” was predominantly positive in both 
periods. This indicates that fast-growing and dynamic export markets are 
targeted. However, it was negative for England, Italy, Spain and Belgium in 
the period of 2010-2021 and there were factors limiting the potential increase 
in exports. Therefore these markets should be evaluated in detail both in terms 
of advantage and disadvantages for Turkish economy. Although the European 
market is important for Turkey, it is possible to say that after the 2008 crisis, 
this market lost its old dynamism, its growth rate slowed down and it started 
to be far from being satisfactory in terms of market volume. After 2008 global 
financial crisis, the global economic power has shifted from west to east. East 
Asian marktes astonishingly rised to great volume, reached to higher purchasing 
power and they have proved its resilience. Especially we are in the first phase 
of a great transformation in the sector. The motor vehicles industry has been 
dominated by the internal combustion engine for more than a century. However 
introducing a pure battery electric vehicle change the game and offer many 
opportunity. Countries around the world are ripping up their business models in 
the hope of adapting to a new world in which electricity replaces gasoline and 
diesel. In the new era, the countries which can improve technical capabilities, 
battery technologies and charging infrastructure, pour into enough investment 
to make them affordable price and offers a longer distance, provide generous 
government subsidies will overtake its rivals. 

The “Commodity Composition Effect” shows concentration in the 
composition of exported goods. Unlike previous period, it turned to positive 
for all destinations throughout the period and has become supportive nature for 
exports. It means Turkey’s exports would have been concentrated in commodities 
for which world demand was growing relatively faster between 2011-2021. 
Positive values   show that Turkey’s sectoral export growth is higher than the 
world average on the basis of destination countries, that Turkey has loaded more 
on these markets and that it has become more specialized during 2011-2021 in the 
MVS. Most of the target countries are EU member states. Due to geographical 
proximity, logistics advantages, familiar business culture, Customs Union, and 
the high per capita income of European countries, they have been Turkey’s the 



REVEALED COMPARATIVE ADVANTAGE AND DECOMPOSITION OF EXPORTS: . . .     153

biggest trade partner for many years (for example, its share in total exports in 
2021 was 55%) and the most important export destination for Turkish economy. 

The reults for the “Competitiveness Effect” in the table illustrates that it 
was mostly negative for big partners such as Germany, France, Italy, Spain and 
Israel and it is negative for small “sectoral” partner such as UK, USA, Slovenia, 
Belgium and Poland. It negatively affected the comparative advantage in this 
period. It means that the exports incentives were not sufficiently high to fully 
exploit the potential offered by the buoyant world economy. As in the previous 
period, the competitive effect, which continued to be dominant in the real export 
growth and the rising of the potential difference. This negative effect was mostly 
offset by the international trade (growth) effect. For example, when we consider 
France, decreasing effect on export growth for this destination was only stemmed 
from commodity composition effect by an amount of 7,72% in 2001-2010 
periods. However in the next period, the decreasing effect was -215,7% that 
arise from deterioration in competitiveness and thus reducing the real potential 
even more. The negative competitiveness effect for France, Germany, Spain, 
Italy and Israel is also related to market dynamics. 

Except for Israel, countries such as France, Germany, Spain, and Italy 
are the countries that have been operating in the sector for many decades, 
and they have well-known brands and competitive power. Turkey’s sectoral 
export volume to these countries is higher than the others. Therefore, although 
the effect of competition is positive for the remaining 5 countries, it can be 
said that it has started to affect the comparative advantages negatively, unlike 
the previous period. Negative competitiveness in this period is attributable 
to ineffective export policies, macroeconomic instability (high volatility in 
exchange rate, excessive depreciation in Turkish Liras, low share of high-tech 
goods in the export portfolio, inability to reduce foreign dependency in raw 
materials and intermediate goods) and the heterodox economic policies that 
reducing predictability.

6. Conclusion

In this study, we estimated competitiveness power in Turkish economy 
based on top 10 trade destinations in MVS by employing Revealed Comparative 
Advantage (RCA) index and Constant Market Share (CMS) method for the 
2001-2021 periods. RCA index indicates that Turkey’s competitiveness against 
sectoral rivals has improved from the beginning of the period except crisis 
years. In this manner, the production and supply problems and the deterioration 
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of the demand-supply balance during Covid 19 period, exchange rate volatility, 
negative real interest rates, high foreign dependency in raw materials and 
intermediate goods were the main factors that  have caused a decline in sectoral 
comparative advantages in Turkish economy. 

According to the CMS analysis, it seen that the driving force in Turkey’s 
exports performance is the international trade effect. It offers significant 
opportunities (rising market share and more benefit from potential in the global 
demand) to the Turkish economy. In the period between 2001 and 2010, the 
competitive effect was positive due to political stability, expansionary period 
of global financial markets with increasing money supply and the Transition 
to a Strong Economy Program (it is a structural adjustment program that was 
implemented by Kemal Derviş after 2001 cirisis) Secondly, the commodity 
effect that indicates the comparative advantages and disadvantages due to the 
selected product was positive. However, in the second period, it is seen that the 
competitive effect turned to negative value against Germany, France, Italy and 
Spain and had a reducing effect on comparative advantage. In the second period 
of 2011-2021, the trade and commodity effect is positive for all countries, while 
the distribution effect is negative against only four countries such as UK, Italy, 
Belgium and Sapin and positive for the rest. As a result, it can be said that the 
only factor that slowing down the sectoral export performance of Turkey in the 
2011-2021 period is the competitive effect. 

The MVS is at the heart of Turkeys manufacturing industry and it is a 
critical component of economic growth with extensive interconnections across 
the industrial and cultural fabric of the national economy. It is among the top 
ten industries in terms of contribution to the gross domestic product (GDP) 
and has a leading position in generation of positive externalities. Also the 
industry directly employs over thousands of people that engaged in designing, 
engineering, manufacturing, and supplying parts and components to assemble, 
sell and service new vehicles. In addition, the sector attracts foreign direct 
investment, allows national economy to transfer technology from abroad and 
helps governemnt to rise tax revenue. Considering these features, the MVS is 
an important tool in international competition. Therefore, we need long-term 
interactive and integrated policies to increase competitiveness power against 
rivals. 

The sector is currently under a structural transformation. It is driven by 
four key trends: electrification, autonomous driving, sharing and connected 
cars. Around the world, governments are driving the shift away from fossil-
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powered cars to electric vehicles. As an experienced manufacturer, Turkey will 
have to acknowledge the competition forced by this transformation and has to 
developed its national strategy as soon as possible. In this context, investments 
in new electric vehicles and battery technologies should be accelerated, and 
companies’ design and innovation skills and R&D expenditures should increase. 
Indeed, since the profit margins in the sector are low, the only areas where 
companies can increase their profitability are original designs and technologies. 
Technological improvements such as electric motors and autonomous driving 
will reshape the industry in the next decades. Additionally, there should be placed 
enough emphasize on making a national brand (eg. TOGG). Although Turkey 
has long term experience on MVS and ranks 14th. among car making countries 
in the world, she has no globally recognized brands and the country is mostly 
used as a production hub by international car makers for their own designed 
models. However brand power can be a lot more important than product power 
and powerful brands are more likely to be chosen by consumers through the 
loyalty and recognition of their name. Heavy tax burden (motor vehicle tax) in 
the sector is another problem. So it should be optimized to increase production 
and tax revenue. Finally, physical infrastructure and sub-industry relations 
should be strengthened,  external dependency on raw materials and inputs in the 
sector should be reduced, foreign partnerships and market-oriented businesses 
should be supported, dynamic and flexible production methods and qualified 
workforce should be given high importance in a long term perspective. It should 
be remembered that the comparative advantages required for competition on a 
global scale are largely achieved by the country level (domestic) and they are 
only sustainable by maintaining the successes in activities with a high local 
content.
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1. Introduction

The financial sector has a vital importance for the economic growth and 
industrialization of countries. The strength of a country’s economy 
depends on its financial efficiency.  Especially banks play a very 

important role in the economies of countries. Developments in the banking 
sector affect other sectors. For a sustainable intermediary function, banks must 
be profitable (Ongore and Kusa, 2013). The banking sector is one of the main 
financial supports that plays an active role in the functioning of the economy, 
which is a vital issue for every country.

The financial performance of banks is very important for the economic 
development of countries. Banks were established for profit. In the environment 
of technological developments, globalization and competition, banks need to 
constantly improve themselves. It is vitally important for banks to perform 
performance analysis in terms of both determining their position against other 
banks and determining their own needs. 
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Performance analysis is a fundamental issue for the development of banks. 
In the financial market, the efficient functioning of banks is a subject of great 
interest. For this reason, performance evaluations are essential for banks.

All over the world, banks are entering a digital era where the competitive 
environment is very strong. With the developing technology and digitalization, 
the performance evaluations of banks are becoming increasingly important. 
Banks provide infrastructure, technology, labor and capital. They are very 
important institutions for individual consumers, companies and industries. 
Banks need to meet customer expectations and catch up with their competitors.

Financial performance evaluations of banks are made according to many 
different criteria. In order to analyze financial performance correctly, the criteria 
must be determined correctly. Evaluation of the profitability of banks after the 
correct analysis. For this reason, the correct examination of the determined 
criteria and methods plays an important role for financial performance.

Performance rankings of banks differ according to the criteria and method 
used. After the 2008 global financial crisis, the use of fuzzy methods in financial 
performance analysis has increased. As risk, uncertainty and competition 
continue to increase in the banking sector, fuzzy techniques are used and 
performance measurements can yield more reliable and sensitive results.

Analysis of economic data is difficult because of their size and volatility. 
There has been a change in financial data due to the impact of the COVID-
19 pandemic in recent years.  Analysis of financial data is made using various 
methods such as multi-criteria decision making, data mining, and regression. 

Among these methods, regression analysis is a method that is frequently 
used in the analysis of financial data. Among the regression analysis methods, 
the method frequently encountered in the literature is the Ordinary Least Squares 
(OLS) method. In the regression analysis, assumptions such as normality 
assumption, multicollinearity, co-variance should be provided. 

Another important method used by the banking industry is data mining. 
The use of data mining in many studies such as credit risk estimation and money 
market transactions has greatly improved the evaluation of banks’ financial 
performance (Lin et al., 2009; Moin and Ahmed, 2012; Moradi et al., 2013; 
Ramageri and Desai, 2013; Kassani et al., 2018; Moradi and Mokhatab Rafiei, 
2019).

Lasso regression is used by many studies due to its features such as 
reducing model variance, making automatic selections and reducing unnecessary 
coefficients (Jolliffe et al., 2003; Wu and Lange, 2008; Shrivastava et al., 
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2020; Elamir and Mousa, 2020; Jomthanachai et al., 2022). In this study, bank 
performances were compared with Lasso regression. The 10 banks with the 
highest asset size between 2011-2021 were examined.

The remainder of this study is as follows: Section 2 includes the literature 
review. Section 3, Research methodology, sampling and data collection, 
variables used, explanation of Lasso regression method. Section 4 Experimental 
Results and finally Section 5 Conclusion explaining the importance of the study.

2. Literature review

There are many studies in the literature examining bank performance. 
An accurate performance evaluation is very important in terms of both the 
development of banks and their ability to recognize their competitors. Rezaei 
and Ketabi (2016) analyzed the financial performance of banks using AHP and 
TOPSIS methods. In this study, in which multi-criteria decision making method 
is used, banks in Iran were selected. 

Çalışkan and Eren (2016) compared the financial performance of banks 
using AHP and PROMETHEE methods. They used the data of 2010-2014 and 
compared public banks, private banks and foreign deposit banks. Wanke et al. 
(2016) analyzed the performance evaluation of 88 Association of Southeast 
Asian Nations banks using the Fuzzy-AHP and TOPSIS methods. Kandemir 
and Karataş (2016) compared the financial performance of 12 deposits traded in 
BIST using GRA, TOPSIS and VIKOR analysis methods.

Rao and Ibrahim (2017) examined the Indian banking sector in their study. 
They compared the financial performance of IDBI Bank with other banks in the 
sector on the basis of financial ratios for the period 2011-2012 and 2015-2016. 
Yu et al. (2021) proposed a new way to construct the non-convex metaframework 
of dynamic network data envelopment analysis of 22 Taiwanese banks for the 
period 2008-2016. Daly and Frikha (2017) used Data Envelopment Analysis 
(DEA) method to determine bank performance between 2005 and 2009 in 
Bahrain. Altunöz (2017) analyzed the financial performances of 12 banks traded 
in BIST using Fuzzy MOORA and Fuzzy AHP methods. 

Akçakanat et al. (2017), the financial performances of banks are analyzed 
using the WASPAS method. The criteria weights were determined by the 
ENTROPI method. They divided the banks into three groups according to their 
total assets. 

Yamaltdinova (2017) analyzed the financial performances of 15 
commercial banks operating in Kyrgyzstan using the TOPSIS method. Kashappa 
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and Basavaraj (2017), compared the financial performances of HDFC bank 
and ICICI bank with Mann-Whitney U test. They concluded that the financial 
performance of HDFC bank is better than that of ICICI bank. Panja (2017), 
compared the financial performance of banks in India with the CAMEL method. 
The CAMEL method is one of the multi-criteria decision making methods. 

Hajer and Anis (2018) examined the financial performance of eight 
Tunisian commercial banks traded on the Stock Exchange between 2000 and 
2011. Hakimi et al., (2018) analyzed the financial performance of 13 banks in 
Bahrain during the 2005-2011 period using random effect (RE) regression and 
generalized method of moments (GMM). 

According to Gafoor et al. (2018) investigated the variables influencing 
bank performance using a sample of 36 scheduled commercial banks in India 
over the period 2001–2014. They used regression and GMM in their studies.

Almoneef and Samontaray (2019) investigated the impact of 2014-
2017 corporate governance on Saudi banking performance using multiple 
regressions. According to Nizam et al. (2019) examined the impact of access to 
finance and environmental finance on the financial performance of the banking 
sector globally in the 2013-2015 period using horizontal cross-section linear 
regressions of 713 banks from 75 countries and non-linear threshold regressions 
method.

Nguyen et al. (2021), financial performance analysis was carried out using 
quantile regression methods on the data set of 30 Vietnamese banks between 
2007 and 2019. Haralayya and Aithal (2021) examined the factors affecting the 
performance of 18 public sector, 13 private sector and 16 foreign sector banks 
selected in India between 2005 and 2020 using panel data. Yusuf and Ichsan 
(2021) analyzed the financial performance of Sharia Commercial Bank in the 
period 2011-2020 using the multiple linear regression method. 

Zahariev et al. (2022) measured the bank profitability of Bulgarian banks 
using the Vector Error Correction Model (VECM) and the Support Vector 
Regression (SVR) methods. 

3. Research methodology

3.1.	Sample	and	data	collection

The study was examined between 2011 and 2021 and ten banks were 
selected according to the asset size ratios of the banks. Asset sizes were chosen 
in determining the banks because asset size clearly reflects the size of the banks. 
Accordingly, Ziraatbank, Vakıfbank, Isbank, Halkbank, Garantibank, Yapı 
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Kredi Bank, Akbank, QNB Finansbank, Denizbank and Türk Ekonomi bank. 
Bank were selected to be used in the study. 

The banks used in this study are given in Table 1. The data were obtained 
from institutions such as TURKSTAT, Banks Association of Turkey and CBRT, 
with their financial statements disclosed to the public.

Table 1. Banks used in this study 

BANK Code
Ziraatbank B1
Vakıfbank B2
Isbank B3
Halkbank B4
Garantibank B5
Yapı Kredi Bank B6
Akbank B7
QNB Finansbank B8
Denizbank B9

Türk Ekonomi bank B10

3.2.	Experimental	variables

Output variable
Return on assets (ROA) is a profitability indicator that determines the 

effective use of a bank’s assets and its ability to generate income from its assets. 
ROA is the ratio of profit to total/average assets. ROA is used as a measure of 
profitability of financial performance in the banking industry (Sapuan et al., 2017; 
Samail et al., 2018; Ledhem and Mekidiche 2020; Galankashi and Rafiei, 2021).  
Return on equity (ROE) is a profitability indicator that determines whether a 
bank uses the money invested by its partners to make a profit. ROE is the ratio 
of profit to total/average equity. ROE has been used in studies evaluating the 
financial performance of banks (Adam, 2014; Matuszak and Różańska, 2017; 
Ekinci and Poyraz, 2019). ROA and ROE were used as dependent variables in 
this study.

Input variable
Balance Sheet and Capital Structure Ratio, Asset Ratios, Liquidity Ratios, 

Profitability Ratios and Income Expense Structure Ratios were used. Equity/
Total Assets (A1) were used as Balance Sheet and Capital Structure Ratio ratio. 
As the Asset Ratios ratio, Total Loans/Total Assets (A2), Non-Performing Loan/
Total Loans (A3), Fixed Asset / Total Assets (A4) were used. Liquid Asset / Total 
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Asset (A5), Liquid Asset / Short Term Liabilities (A6) were used as the Liquidity 
Ratios ratio. Net Interest Income / Total Asset (A7), Net Interest Income / Total 
Operating Income (A8)were used as Expense Structure Ratios ratio.

3.3.	Framework	of	the	Study

Figure 1. Variables used in the study

3.4.	Lasso	regression

Regression analysis is an important method that is frequently used in the 
field of banking and finance. A general equation for multiple regression:

where Y denotes an dependent variable, X denotes nxp matrix independent 
variables, β regression coefficient, and ε denotes nx1 vector of true residuals. 
Also,

𝑒𝑒 = 𝑌𝑌 − 𝑋𝑋�̂�𝛽. 

The OLS method is found by minimizing the following function:

�(𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖𝑖�)2
𝑛𝑛

𝑖𝑖=1
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where, 
𝑦𝑦𝑖𝑖� = 𝐸𝐸(𝑦𝑦) = 𝑋𝑋𝑋𝑋   is the estimated values.
Lasso (Least Absolute Shrinkage and Selection Operator) regression was 

proposed by Tibshirani (1996).  It is a linear model that minimizes the remaining 
sum of squares due to the fact that the sum of the absolute values of the Lasso 
coefficients is less than a constant. Lasso estimator obtained by the minimising 
following equation (Tibshirani, 1996; Reid et al., 2016)

1
2
‖𝑌𝑌 − 𝑋𝑋𝑋𝑋‖2

2 + 𝜆𝜆‖𝑋𝑋‖1 

where, Y denotes an n-vector of the value of the responses, X an n x p matrix, 
the parameter λ is predetermined and β denotes the regression coefficient. By 
using the Lasso regression penalization function ׀׀β1׀׀ , the β coefficients can be 
reduced. The LASSO estimator can reduce the number of variables in the model 
by using the penalty function. Because of these features, LASSO regression is a 
very useful method for finance, economics and machine learning fields. 

4. Experimental Results

In this section, the results obtained from the study are given.  First, models 
for ROA and ROE dependent variables were obtained. The study aims to 
compare the performance of banks. For this purpose, the following models have 
been developed using the previous literatüre:

𝑅𝑅𝑅𝑅𝑅𝑅 = 𝛽𝛽0 + 𝛽𝛽1𝑅𝑅1𝑡𝑡 + 𝛽𝛽2𝑅𝑅2𝑡𝑡 + 𝛽𝛽3𝑅𝑅3𝑡𝑡 + 𝛽𝛽4𝑅𝑅4𝑡𝑡 + 𝛽𝛽5𝑅𝑅5𝑡𝑡 + 𝛽𝛽6𝑅𝑅6𝑡𝑡 + 𝛽𝛽7𝑅𝑅7𝑡𝑡 + 𝛽𝛽8𝑅𝑅8𝑡𝑡 + 𝜀𝜀𝑖𝑖  

𝑅𝑅𝑅𝑅𝑅𝑅 = 𝛽𝛽0 + 𝛽𝛽1𝐴𝐴1𝑡𝑡 + 𝛽𝛽2𝐴𝐴2𝑡𝑡 + 𝛽𝛽3𝐴𝐴3𝑡𝑡 + 𝛽𝛽4𝐴𝐴4𝑡𝑡 + 𝛽𝛽5𝐴𝐴5𝑡𝑡 + 𝛽𝛽6𝐴𝐴6𝑡𝑡 + 𝛽𝛽7𝐴𝐴7𝑡𝑡 + 𝛽𝛽8𝐴𝐴8𝑡𝑡 + 𝜀𝜀𝑖𝑖  

where Ait, the subscript i indicates selected banks, t is for years, and ε 
indicates random error term. The criteria and descriptive statistics used in 
the study are given in Table 2. The mean ROA was found to be 0.010. The 
minimum and maximum values were found as 0.010 and 0.024, respectively. 
The mean ROE was found to be 0.083. The minimum and maximum values 
were found to be 0.011 and 0.179. The mean value of A2 was 0.739, A3 was 
0.025, A4 was 0.011, A5 was 0.134, A6 was 0.857, A7 was 0.027 and A8 was 
0.548, repectively.
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Table 2. Descriptive statistics

Mean Median Minium Maximum

Balance Sheet and Capital Structure 
Ratio

EQUITY / TOTAL ASSETS (A1) 0.122 0.121 0.062 0.366

Asset Ratios 

TOTAL LOANS / TOTAL ASSETS (A2) 0.739 0.717 0.434 3.169

NON-PERFORMING LOAN/TOTAL 
LOANS (A3)

0.025 0.024 0.001 0.067

FIXED ASSET / TOTAL ASSETS (A4) 0.011 0.0102 0.003 0.039

Liquidity Ratios

LIQUID ASSET / TOTAL ASSET (A5) 0.134 0.130 0.084 0.438

LIQUID ASSET / SHORT TERM 
LIABILITIES (A6)

0.857 3.752 0.756 0.965

IncomeExpenseStructure Ratios

NET INTEREST INCOME / TOTAL 
ASSET (A7)

0.027 0.026 0.011 0.066

NET INTEREST INCOME / TOTAL 
OPERATING INCOME (A8)

0.548 0.743 24.156 1.170

Profitability Ratios

NET PROFIT FOR THE PERIOD / 
TOTAL ASSETS (ROA)

0.010 0.010 0.001 0.024

NET PROFIT FOR THE PERIOD / 
TOTAL EQUITY (ROE)

0.083 0.082 0.011 0.179
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In Figure 2, a correlation matrix is given to examine the effects of variables 
on each other.

Figure 2. Correlation matrix

Assumptions
Normality, autocorrelation and heteroscedasticity assumptions must be 

provided in the Lasso regression analysis.  The results of Shapiro-Wilk Test, 
Breusch-Pagan Test and VIF values are given in Table 3.

Table 3. Assumptions

ROA
Shapiro-Wilk Test 0.394
Breusch-Pagan Test 0.18

A1 A2 A3 A4 A5 A6 A7 A8
VIF 2.60 1.07 1.16 1.39 2.79 1.70 2.26 1.75
ROE
Shapiro-Wilk Test 0.11
Breusch-Pagan Test 0.15

A1 A2 A3 A4 A5 A6 A7 A8
VIF 2.60 2.07 1.16 1.39 2.79 1.71 2.17 1.75
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When the table is examined, it is seen that the data are normally distributed 
and they do not have the problem of varying variance and autocorrelation.

Model prediction results for ROA and ROE variables
Model prediction results for ROA and ROE variables are given in Table 4.

Table 4. Model prediction results for ROA and ROE variables

Variables ROA ROE
A1 0.0120 0.0061
A2 0.0103 0.0268
A3 0.0136 -0.0016
A4 0.0143 0.0158
A5 0.0065 0.0078
A6 0.1250 0.1237
A7 0.0031 0.0012
A8 0.0017 0.0021

5. Conclusion

In this study, financial performance analysis was made by selecting the 10 
banks with the highest asset size for the period 2011-2021. Lasso regression was 
used in the study. Lasso regression is a very useful method because it reduces 
unnecessary coefficients and gives effective results in large of data. ROA and ROA 
were used as dependent variables, Balance Sheet and Capital Structure Ratio, 
Asset Ratios, Liquidity Ratios, Profitability Ratios and Income Expense Structure 
Ratios were used as independent variables. When the variable coefficients for two 
different models are examined, it is seen that the A3 variable has a positive and 
significant relationship with ROA. It is seen that there is a negative significant 
relationship with ROE. When the profitability indicators of banks are examined, 
it is seen that having a strong equity structure, strong asset structure and decrease 
in non-performing loans have a positive effect on profitability. Especially with the 
increase in the equity of the banks, it is seen that the profitability increases in direct 
proportion. In addition, it is observed that profitability was adversely affected due 
to the decrease in demands and stagnation in risky environments. It is thought that 
banks will reduce their risks with an accurate performance evaluation.
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1. Introduction

In today’s world under the threat of natural disasters such as global warming 
and pandemics, the insurance sector has become an important sector. In 
the face of risks that may occur in the future, people want to protect their 

goods and lives safely, therefore insurance was born. There are many insurance 
companies specialized in different fields in Turkey.  It is very important to 
evaluate the performance of insurance companies in order to measure to what 
extent they have achieved their goals during their activities. In this study, the 
efficiency of 31 non-life insurance companies operating in Turkey between the 
years 2017-2019 is analyzed by data envelopment method. The efficiency scores 
of insurance companies calculated using the Charnes, Cooper and Rhodes (CCR) 
model. In this study, it has been researched that companies that do not provide 
efficient service can be made efficient by taking which insurance company as a 
reference.

The insurance industry plays a critical social and economic role in terms 
of both the amount of premium it collects and the investments made with this 
premium, and helping the business world and individuals manage their risks.

In general, insurance is a financial tool used to cover losses that may emerge 
as a result of the realization of risks. Insurance business, on the other hand, is 
defined as a plan to deal with possible risks that cause economic loss. This plan is 
a contract made to insurance companies with the aim of compensating damages 
to the health, life and property of a person or thing in return for the premium 
paid in advance. As a result of the insurance contract, if an accident occurs, the 
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insured person will be entitled to compensation. Under the contract, in return for 
the insurer’s liability to protect the insured, the insured is also obliged to pay an 
amount called premium determined by the contract (Kaya, 2014).

2. Insurance Sector in Turkey

According to the records in Turkey, British insurance companies started 
the first insurance business in Turkey by opening a representative office in 
1872. Then, the first French company started its activities in Turkey in 1878. 
Later, insurance started to become widespread with the initiatives of insurance 
companies of foreign countries such as Germany, Italy and Switzerland. Although 
these companies met the need, they were operating in a completely unregulated 
manner due to the absence of state control laws regulating insurance efficiency 
at that time. Thus, they could act as they wished and act on the instructions they 
received from their centres. These companies have prepared their policies in 
English or French and have applied to the London courts or the local courts where 
the relevant company headquarters are located in case of dispute. In addition, 
these companies canceled their insurance policies whenever they wished.

The rules regarding insurance are included in the Turkish Commercial 
Code No. 5684. The insurance company is obliged to pay compensation in case 
of the occurrence of the risks covered by the policy, in which the responsibilities 
of the persons against each other are determined.  Therefore, the basis of the 
insurance system is based on the principle of trust (Kulekci, 2019).      

Although the exact start date of insurance is not known in Turkish history, 
there have been organizations similar to the insurance system in economic life. 
Organized insurance, independent from the West, was first seen in the Derbent 
organization (the organization responsible for protecting caravans and trade 
routes) during the Seljuk period in the 12th century (Genc, 2003). After the 
Seljuk State, the insurance system could not develop in the Ottoman State for 
various reasons (Orhaner, 2013). In this period, insurance was completely in 
the hands of foreign companies and was generally done by foreign nationals 
living in Ottoman lands (Ozbolat, 2011). Since the first years of the Republic 
of Turkey, important developments have been experienced in terms of law and 
organization in the field of insurance (Koc, et al., 2018). 

After the Turkish Mandatory Law enacted in 1924, issuing policies in a 
foreign language was prevented. In addition, the Insurers Club was established 
in 1924. In the 2 years following these developments, it was decided to establish 
a joint-stock company with the operating rights of Turkiye Is Bank Inc. and 
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in 1929 Milli Reasurans (National Reinsurance) T.A.S. started its activities 
(Halkbank, 2022). Also, in this period, with the development of the insurance 
system and the emergence of different needs of people, new insurance branches 
emerged. Generally, when it is classified according to the insurance subject, it 
is divided into life and non-life.  Life insurances are insurances that concern 
human life, bodily integrity and health. Non-life insurance covers all insurance 
branches other than those that concern human life and health (Kulekci, 2019).

According to 2017 year-end data, the Turkish insurance sector is a sector 
with a high potential, producing premiums at the level of 150 dollars per person 
per year. Besides the high growth rate, the fact that it is an open economy and 
demographic factors stand out as the dynamics that increase the potential of 
the sector. However, it is thought that the low awareness of the opportunities 
offered by the sector prevents the emergence of this potential. In addition, the 
fluctuation in economic growth and the variability in per capita income in recent 
years limited the sector (KPMG Sektorel Bakıs, 2019).

Graph1: Annual Gross Premium Production Per Capita ($) 

Source: OECD, KPMG Sektorel Bakıs, 2019.

As a result of the dynamics in the insurance industry, The Turkish insurance 
industry produced 46.6 billion TRY of direct insurance premiums in 2017. While 
85 percent of this was due to non-life branches, an increase of 35.8 percent was 
reported in the life branch in 2017 (KPMG Sektorel Bakıs, 2019).
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Graph 2: Gross Premium Production (Billion TRY)

Source: TSP, KPMG Sektorel Bakıs, 2019.

3. Non-life Insurance Efficiency

In the Turkish insurance sector, premiums amounting to 46.6 billion TRY 
were obtained in 2017, of which 39.7 billion TRY was obtained from non-
life branches. One third of this was obtained from the land vehicles liability 
insurance branch. In other words, half of the premium income of the sector 
in 2017 was obtained from comprehensive coverage (land vehicles) and traffic 
(land vehicle liability) insurance branches. Also, the insurance industry made 
19.2 billion TRY in claims payments in non-life branches in 2017. In the same 
period, damage payments in traffic and comprehensive coverage branches 
reached 58.7 percent of total damage payments. 

During the first three quarters of 2018, the gross premium amount written 
in non-life branches increased by 19.8 percent, while the increase in premium 
production, especially in the comprehensive coverage branch, was limited at 11.9 
percent due to the contraction in automotive sales. The premium written on traffic 
insurance increased by 24.7 percent. In the first three quarters of 2018, claims 
payments increased by only 5.7 percent, while claims payments increased more 
rapidly in comprehensive insurance and traffic branches. The comprehensive 
insurance and traffic branches, which have a share of approximately 50 percent 
in the total premium production, experienced a technically less profitable period 
in the nine-month period of 2018 (KPMG Sektorel Bakıs, 2019).
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Table 1: Distribution of Life and Non-Life Insurance Premiums and Claims

Premiums Claims

2017  Sep.2017  Sep.2018 2017  Sep.2017  Sep.2018

Accident 1.682.839 1.217.326 1.315.539 230.3 162.078 163.775

Health 5.024.663 3.599.581 4.436.203 3.417.129 2.489.075 3.024.837

Land Vehicles 
(Insurance)

6.916.049 4.859.794 5.437.502 4.856.117 3.220.147 4.118.709

Rail Vehicles 11 0 0 0 0 0

Aircraft 114.153 34.739 47.503 295.991 256.831 180.409

Watercraft 218.148 161.893 224.806 155.562 112.507 99.714

Transportation 651.958 470.918 588.715 245.58 161.383 247.767

Fire and 
Natural 
Disasters

5.745.958 4.077.040 4.772.103 1.849.343 1.292.454 1.354.342

General 
Damages

4.355.450 3.430.259 4.100.357 1.162.432 801.52 994.999

Land Vehicles 
(Traffic)

13.042.541 9.228.893 11.511.428 6.415.017 4.583.250 5.986.627

Aircraft 131.775 40.061 60.14 44.007 17.303 44.576

Watercraft 26.402 23.101 27.565 6.463 4.625 3.681

General 
Liability

1.027.156 731.582 990.348 289.555 203.427 345.699

Credit 173.718 136.515 193.035 99.108 75.764 64.367

Guarantee 50.021 33.074 41.077 74.845 70.159 63.136

Negative 
Profit

325.758 230.425 237.076 67.627 54.194 44.491

Legal 
Protection

224.496 183.258 111.304 983 766 619

Support 1.319 1.319 133 0 0 0

Total Non-Life 
Branches

39.712.417 28.459.780 34.094.835 19.210.061 13.505.485 16.737.749

Life Branch 6.844.026 5.014.261 5.442.950 2.500.040 1.843.519 1.947.765

Total 46.556.443 33.474.041 39.537.785 21.710.101 15.349.004 18.685.514

Source: TSP, KPMG Sektorel Bakıs, 2019.

In Table 4 below, the total premium production and market shares of the 
leading companies in the non-life insurance sector in Turkey are given.
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Table 2: Major Players in the Non-Life Insurance Sector

Total Premium 
Production (Billion 

TL)

Total Premium 
Production (Billion 

TL)

market share market share

Allianz Insurance Inc. 5,8 %12,2 5,1 %12,9

Anadolu Anonim Turk Insurance Inc. 5,7 %11,9 4,7 %11,8

Aksigorta Inc. 3,4 %7,2 2,6 %6,6

Axa Insurance Inc. 3,4 %7,1 2,9 %7,3

Mapfre Insurance Inc. 2,6 %5,5 2,7 %6,7

Sompo Japan Insurance Inc. 2,5 %5,3 2,3 %5,7

Ziraat Insurance Inc. 2,2 %4,6 1,7 %4,4

Gunes Insurance Inc. 1,9 %4,0 1,7 %4,2

Halk Insurance Inc. 1,8 %3,7 1,5 %3,7

Doga Insurance Inc. 1,7 %3,5 1,5 %3,8
Source: TSP, KPMG Sektorel Bakıs, 2019.

Since the efficiency of insurance companies is calculated in this section, 
the studies on this subject will be summarized in the next section.

4. Literature Review

Today, the concept of efficiency is crucial in the insurance sector, as it is in 
all sectors. Efficiency is expressed as producing the most output using a certain 
level of resource or producing a certain output level with less resource. Firms 
that achieve this are operating on the efficient frontier.

The efficiency frontier is a frontier that represents the best performance 
in the input-output combination. Firms below the efficient frontier are called 
inefficient, while firms above this limit are called 100%, that is, fully productive. 
There is a very comprehensive literature on productivity measurement in 
the insurance sector. There is a very comprehensive literature on efficiency 
measurement in the insurance sector. In the next section, a literature summary 
of the studies conducted in this area is presented.
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Table 3: Literature Survey

Period Sample Input Output

Dalkılıc
(2012)

2008-2010
27 non-life 
insurance 
companies

Equity, Number 
of Employees, 
Number of 
Agencies, Fixed 
Assets (net)

Total insurance 
technical provisions, 
Total premium 
production,
Total compensation paid

Cağlar ve 
Oztas
(2016)

2014

8 insurance 
companies 
operating in the 
non-life field

Davarcıoğlu 
Ozaktas
(2017)

2002-2015
Non-life 
insurance 
company

Assets total
Paid-in capital
technical expense
technical 
provisions
Personnel and 
Management 
Expenses.

Premium received
technical expense
financial income

Ozudoğru
(2017)

2014-2016

7 companies 
operating in 
the XSGRT 
index in Borsa 
Istanbul A.S.

Current rate
Financial leverage 
ratio

Net profit /Total asset 
ratio

Ayhan ve 
Ozcan 
(2018)

2010-2016

32 different 
insurance 
companies in 
the Turkish 
insurance sector

technical expenses
tangible assets

technical revenues
Premium productions

Sahin ve 
Akkoyuncu
(2019)

2014-2017

23 insurance 
companies 
operating in the 
non-life field

Cash and cash 
equivalents
Payables from 
Core Business
Insurance technical 
provisions (net)
Paid-in capital

Receivables from main 
activity
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Cakmak ve 
Basturk
(2019)

2002-2018
37 non-life 
insurance 
companies

Number of 
agencies
Fixed Assets
liquid assets

Premiums received
technical profit
financial profit

Ağ (2019) 2018

Insurance 
companies 
listed on Borsa 
Istanbul

Net loss ratio
Receivables from 
main operations / 
Total assets

Equity / Total assets
Equity profitability
Liquid Assets / Total 
Assets
Asset profitability

5. Measuring Efficiency

In our study, Data Envelopment Analysis is used to calculate the efficiency 
of firms. However, before talking about this analysis, first of all, the productivity 
concepts will be briefly explained. 

The Production possibility frontier is the frontier formed by all possible 
DMUs that have the best input and output component in the set of production 
possibilities. The efficient frontier can also be interpreted as a subset of the 
production frontier. Accordingly, the DMUs that are below the production 
frontier are wasting resources relatively. 

Productivity is expressed as the proportion of the total amount of production 
produced by firms producing goods or services to the total inputs used. 

Efficiency is expressed as producing the maximum output using a certain 
level of input or being able to produce a certain output level with minimum input.

Technically efficient production is the process of effectively transforming 
inputs into outputs. The efficiency of this process depends on obtaining the 
maximum output using a certain combination of inputs or producing a certain 
output level using the least combination of inputs depending on the current 
technology and technological change. Technical efficiency is the success of 
producing the highest possible output by using the available input combination 
in the most efficient way.

Scale efficiency is a type of efficiency based on the output/input ratio. 
Scale efficiency is defined as the success of producing at an appropriate scale. 
When the inputs used in a production process are increased at a certain rate, 
if the increase in output level is greater than the increase in inputs, there is an 
increasing return to scale. On the other hand, if the increase in outputs is less 
than the increase in inputs, there is a decreasing return to scale. Also, constant 



EFFICIENCY ANALYSIS OF INSURANCE COMPANIES IN TURKEY     183

returns to scale exist when the increase in outputs and the increase in inputs are 
the same.

Total Efficiency is expressed as technical efficiency multiplied by scale 
efficiency. The Production possibilities set is defined as the set of all possible 
inputs and corresponding possible outputs used in the production process. 
That is, the set of production possibilities is the set of all possible input-output 
combinations for all decision units, efficient or not (Sarı, 2015). 

Data Envelopment Analysis is a method developed to measure the relative 
efficiency of firms that produce similar outputs using similar inputs. The data 
envelopment method determines the amount of inefficiency of the inefficient 
units according to the distance of the decision units to efficient frontier.  In this 
way, recommendations can be given on how ineffective decision units will be 
efficient. According to data envelopment analysis, ineffective firms can become 
efficient by applying the managerial or organizational methods applied by 
efficient firms. In this way, the set of efficient firms that guide the inefficient firms 
to become efficient is called the Reference Set. As it can be understood, there is 
no reference set for an efficient firms. There can be only one firm or more than 
one firm in the reference set. Ultimately, it is aimed to determine the efficient 
firms, which are role models in order to make the inefficient firms efficient, and 
to make some recommendations to inefficient companies based on this.

DEA is based on the idea of ‘efficient frontier’ in Farrell’s 1957 article. 
Later, this method was developed by Charnes et al. (1978) and Banker et al. 
(1984). Accordingly, the maximum production that can be produced, that is, the 
production frontier, should be known in advance. In data envelopment analysis, 
this frontier is calculated by non-parametric linear programming method. The 
DEA method can be expressed as an input-oriented, output-oriented or additive 
model. 

CCR BCC
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DEA is considered within the framework of two different models in 
terms of returns to scale. The first of these has a constant return to scale (CRS) 
assumption, (CCR) model introduced by Charnes et al. (1978). BCC model is 
developed by Banker et al. (1984), which is used in the case of varying returns 
to scale (VRS).

6. Results

In this section, 31 insurance companies that operated between 2017-2018 
are analyzed according to the output-oriented CCR Model. DEAP2 program is 
used in the analysis.

Identifying Decision-Making Units:
The first step in DEA is to determine Decision-Making Units or firms 

in accordance with the purpose of the research.  DMUs should be companies 
that produce the same output with the same input and have homogeneous 
characteristics.  Also, the number of firm to be used should be at least 1 more 
than the sum of the number of inputs and the number of outputs. Therefore, this 
constraint was met as 31 companies were used in the study.

Table 4: Companies Subject to Research (Decision Making Units)

COMPANY NAME COMPANY NAME
1 ALLIANZ INSURANCE INC. 17 LIBERTY INSURANCE INC.
2 AK INSURANCE INC. 18 MAGDEBURGER INSURANCE INC.

3
ANADOLU ANONİM TURK 
INSURANCE COMPANY

19 MAPFRE GENEL INSURANCE INC.

4 AIG INSURANCE 20 NEOVA INSURANCE INC.

5
ANKARA ANONİM TURK 
INSURANCE COMPANY

21 ORIENT INSURANCE INC.

6 AVİVA INSURANCE INC. 22 RAY INSURANCE INC.

7 AXA INSURANCE INC. 23
S.S. DOĞA INSURANCE 
COOPERATIVE

8 DUBAI STARR INSURANCE INC. 24 SBN INSURANCE INC.
9 ERGO INSURANCE INC. 25 SOMPO JAPAN INSURANCE INC.

10 EUREKO INSURANCE INC. 26
SS. KORU INSURANCE 
COOPERATIVE

11 GENERALI INSURANCE INC. 27 TURK NIPPON INSURANCE INC.
12 GROUPAMA INSURANCE INC. 28 UNICO INSURANCE INC.
13 GUNES INSURANCE INC. 29 YAPI KREDİ INSURANCE INC.
14 HALK INSURANCE INC. 30 ZİRAAT INSURANCE INC.
15 HDI INSURANCE INC. 31 ZURICH INSURANCE INC.
16 ISIK INSURANCE INC.

Input and Output Variables:
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The relevant literature was used while determining the input and output 
variables used in the study. The data used in the study were prepared with the 
data obtained from the year-end analyzes and reports based on the balance sheet 
and income statement data on each company’s own website. The input and 
output variables determined for the insurance companies that are the subject of 
the study are given in the Table below.

Table 5: Input and Output Variables

INPUTS OUTPUTS
MANDATORY POLICIES (TRY)

TRANSPORTATION
MOTOR INSURANCE

TCIP
HEALTH

PROFIT/LOSS (TRY)

The data used in the study were obtained from the Ministry of Treasury 
and Finance1 and the Turkish Insurance Association2.

Output-oriented CCR model technical efficiency scores are calculated for 
each firm operating in Turkey and the efficiency scores obtained are given in the 
table below.

1  https://www.hmb.gov.tr/sigortacilik-ve-ozel-emeklilik-raporlari
  https://www.hmb.gov.tr/sigortacilik-ve-ozel-emeklilik-istatistikleri
2  https://www.tsb.org.tr/default.aspx
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Table 6: Output Oriented CCR Model Efficiency Score Results (2017-2019)

COMPANY NAME 2017 2018 2019
1 ALLIANZ INSURANCE INC. 0.802 1.000 1.000
2 AK INSURANCE INC. 0.803 1.000 0.981

3
ANADOLU ANONİM TURK INSURANCE 
COMPANY

0.804 1.000 0.962

4 AIG SİGORTA 0.806 1.000 0.942

5
ANKARA ANONİM TURK INSURANCE 
COMPANY

0.808 1.000 0.921

6 AVIVA INSURANCE INC. 0.809 1.00 0.898
7 AXA INSURANCE INC. 0.811 1.000 0.875
8 DUBAI STARR INSURANCE INC. 0.815 0.808 0.798
9 ERGO INSURANCE INC. 0.818 0.776 0.769
10 EUREKO INSURANCE INC. 0.820 0.743 0.728
11 GENERALI INSURANCE INC. 0.822 0.709 0.673
12 GROUPAMA INSURANCE INC. 0.825 0.673 0.649
13 GUNES INSURANCE INC. 0.828 0.638 0.631
14 HALK INSURANCE INC. 0.831 0.646 0.691
15 HDI INSURANCE INC. 0.835 0.708 0.757
16 ISIK INSURANCE INC. 0.838 0.772 0.827
17 LIBERTY INSURANCE INC. 0.842 0.729 0.822
18 MAGDEBURGER INSURANCE INC. 0.847 0.726 0.740
19 MAPFRE GENEL INSURANCE INC. 0.852 0.775 0.691
20 NEOVA INSURANCE INC. 0.857 0.903 0.638
21 ORIENT INSURANCE INC. 0.863 0.905 0.582
22 RAY INSURANCE INC. 0.870 0.907 0.543
23 S.S. DOĞA INSURANCE COOPERATIVE 0.882 1.000 0.576
24 SBN INSURANCE INC. 0.886 0.911 0.584
25 SOMPO JAPAN INSURANCE INC. 0.895 0.913 0.610
26 SS. KORU INSURANCE COOPERATIVE 0.906 0.916 0.657
27 TURK NIPPON INSURANCE INC. 0.919 0.923 0.710
28 UNICO INSURANCE INC. 0.934 0.940 0.770
29 YAPI KREDİ INSURANCE INC. 0.952 0.958 0.837
30 ZİRAAT INSURANCE INC. 1.000 0.978 1.000
31 ZURICH INSURANCE INC. 1.000 1.000 1.000

When we look at the results, the average of the efficiency score of 
the insurance companies for each year is found to be 0.85, 0.86 and 0.76 
respectively. According to the results, two companies in 2017, 10 companies 
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in 2018 and three companies in 2019 provide efficient services.  The averages 
of the efficiency scores of the companies are summarized in the table below for 
each year separately.

Table 7: Average of Efficiency Scores of Firms

2017 2018 2019

0.857 0.870 0.770

The relative efficiency rankings of the companies for each year are given 
in the tables below, separately.

Table 8: Ranking of Efficiency Scores of Insurance Companies for 2017

COMPANY NAME COMPANY NAME

1
ZİRAAT INSURANCE 
INC.

1.00 17 HDI INSURANCE INC. 0.835

2
ZURICH INSURANCE 
INC.

1.00 18 HALK INSURANCE INC. 0.831

3
YAPI KREDİ INSURANCE 
INC.

0.952 19 GUNES INSURANCE INC. 0.828

4 UNICO INSURANCE INC. 0.934 20
GROUPAMA INSURANCE 
INC.

0.825

5
TURK NIPPON 
INSURANCE INC.

0.919 21
GENERALI INSURANCE 
INC.

0.822

6
SS. KORU INSURANCE 
COOPERATIVE

0.906 22 EUREKO INSURANCE INC. 0.820

7 RAY INSURANCE INC. 0.870 23 ERGO INSURANCE INC. 0.818

8
S.S. DOĞA INSURANCE 
COOPERATIVE

0.882 24
DUBAI STARR INSURANCE 
INC.

0.815

9 RAY INSURANCE INC. 0.870 25 AXA INSURANCE INC. 0.811

10
ORIENT INSURANCE 
INC.

0.863 26
ANKARA ANONİM TURK 
INSURANCE COMPANY

0.809

11
ORIENT INSURANCE 
INC.

0.863 27 AVİVA INSURANCE INC. 0.808

12
NEOVA INSURANCE 
INC.

0.857 28 AIG INSURANCE 0.806

13
MAPFRE GENEL 
INSURANCE INC.

0.852 29
ANADOLU ANONİM TURK 
INSURANCE COMPANY

0.808

14
MAGDEBURGER 
INSURANCE INC.

0.847 30 AK INSURANCE INC. 0.803

15
LIBERTY INSURANCE 
INC.

0.842 31 ALLIANZ INSURANCE INC. 0.802

16 ISIK INSURANCE INC. 0.838
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Table 9: Ranking of Efficiency Scores of Insurance Companies for 2018

COMPANY NAME COMPANY NAME

1 ALLIANZ INSURANCE INC. 1.000 17 RAY INSURANCE INC. 0.907

2 AK INSURANCE INC. 1.000 18
ORIENT INSURANCE 
INC.

0.905

3
ANADOLU ANONİM TURK 
INSURANCE COMPANY

1.000 19
NEOVA INSURANCE 
INC.

0.903

4 AIG INSURANCE 1.000 20
DUBAI STARR 
INSURANCE INC.

0.808

5
ANKARA ANONİM TURK 
INSURANCE COMPANY

1.000 21
ERGO INSURANCE 
INC.

0.776

6 AVİVA INSURANCE INC. 1.000 22
MAPFRE GENEL 
INSURANCE INC.

0.775

7 AXA INSURANCE INC. 1.000 23 ISIK INSURANCE INC. 0.772

8
S.S. DOĞA INSURANCE 
COOPERATIVE

1.000 24
EUREKO INSURANCE 
INC.

0.743

9 ZURICH INSURANCE INC. 1.000 25
LIBERTY INSURANCE 
INC.

0.729

10 ZİRAAT INSURANCE INC. 0.978 26
MAGDEBURGER 
INSURANCE INC.

0.726

11
YAPI KREDİ INSURANCE 
INC.

0.958 27
GENERALI 
INSURANCE INC.

0.709

12 UNICO INSURANCE INC. 0.940 28 HDI INSURANCE INC. 0.708

13
TURK NIPPON INSURANCE 
INC.

0.923 29
GROUPAMA 
INSURANCE INC.

0.673

14
SS. KORU INSURANCE 
COOPERATIVE

0.916 30
HALK INSURANCE 
INC.

0.646

15
SOMPO JAPAN INSURANCE 
INC.

0.913 31
GUNES INSURANCE 
INC.

0.638

16 SBN INSURANCE INC. 0.911
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Table 10: Ranking of Efficiency Scores of Insurance Companies for 2019

COMPANY NAME COMPANY NAME

1
ALLIANZ INSURANCE 
INC.

1.000 17
MAGDEBURGER 
INSURANCE INC.

0.740

2 ZİRAAT INSURANCE INC. 1.000 18
EUREKO INSURANCE 
INC.

0.728

3 ZURICH INSURANCE INC. 1.000 19
TURK NIPPON 
INSURANCE INC.

0.710

4 AK INSURANCE INC. 0.981 20 HALK INSURANCE INC. 0.691

5
ANADOLU ANONİM 
TURK INSURANCE 
COMPANY

0.962 21
MAPFRE GENEL 
INSURANCE INC.

0.691

6 AIG SİGORTA 0.942 22
GENERALI INSURANCE 
INC.

0.673

7
ANKARA ANONİM TURK 
INSURANCE COMPANY

0.921 23
SS. KORU INSURANCE 
COOPERATIVE

0.657

8 AVİVA INSURANCE INC. 0.898 24
GROUPAMA 
INSURANCE INC.

0.649

9 AXA INSURANCE INC. 0.875 25
NEOVA INSURANCE 
INC.

0.638

10
YAPI KREDİ INSURANCE 
INC.

0.837 26
GUNES INSURANCE 
INC.

0.631

11 ISIK INSURANCE INC. 0.827 27
SOMPO JAPAN 
INSURANCE INC.

0.610

12
LIBERTY INSURANCE 
INC.

0.822 28 SBN INSURANCE INC. 0.584

13
DUBAI STARR 
INSURANCE INC.

0.798 29
ORIENT INSURANCE 
INC.

0.582

14 UNICO INSURANCE INC. 0.770 30
S.S. DOĞA INSURANCE 
COOPERATIVE

0.576

15 ERGO INSURANCE INC. 0.769 31 RAY INSURANCE INC. 0.543
16 HDI INSURANCE INC. 0.757

According to the efficiency scores obtained from the output-oriented CCR 
model of the insurance companies operating continuously in the period between 
2017, 2018 and 2019, all companies are above the 80% efficiency score level in 
2017. In the following years, this number decreased and it is seen that 20 and 13 
companies, respectively, have efficiency score values of more than 80 percent. 
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The highest efficiency values of 31 insurance companies are observed in 2018. 
In this year, 9 of 31 insurance companies are calculated as technically efficient. 
The year that companies performed the worst is 2019.

All of the 31 insurance companies considered in the study continued 
their operations in Turkey between 2017, 2018 and 2019 without interruption. 
According to the table, Zurich Insurance Company provides relatively efficient 
service compared to other companies in every period between 2017, 2018 and 
2019. The years that Allianz insurance company provided efficient service are 
2018 and 2019. Ziraat Insurance, on the other hand, is relatively efficient in 
2017, its efficiency score remained below 1 in 2018, and it is seen that it provides 
efficient service again in 2019. In 2018; Allianz Insurance, Ak Insurance, Anadolu 
Anonim Turk Insurance, AIG Insurance, Ankara Anonim Turk Insurance, AXA 
Insurance, S.S. Doga Insurance Cooperative and Zurich Insurance Companies 
are found to be efficient companies. In 2019, the efficiency scores of insurance 
companies decreased. In 2019, there is a decrease in the efficiency scores of 
insurance companies and only three companies are found effective. These are 
Allianz Insurance, Zurich Insurance and Ziraat Insurance. The companies found 
to be efficient are summarized in the table below for each year separately.

Table 11: Efficient Insurance Companies, 2017-2019

2017 2018 2019
 ZİRAAT 
INSURANCE INC.
 ZURİCH 
INSURANCE INC.

 ALLIANZ INSURANCE INC.
 AK INSURANCE INC.
 ANADOLU ANONİM TURK 
INSURANCE COMPANY
 AIG SİGORTA 
 ANKARA ANONİM TURK 
INSURANCE COMPANY
 AXA INSURANCE INC.
 S.S. DOĞA INSURANCE 
COMPANY COOPERATIVE
 ZURİCH INSURANCE INC.
 AVİVA INSURANCE INC.

 ALLIANZ 
INSURANCE INC.
 ZİRAAT 
INSURANCE INC.
 ZURİCH 
INSURANCE INC.

The DEA method assumes that the inefficient decision units can reach a 
similar efficiency level by taking the efficient decision units as their reference. 
Reference sets are a guide to increase the efficiency of inefficient decision 
units. In the study, it is determined which efficient companies should be taken 
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as a reference in order for the inefficient insurance companies to become 
efficient. Calculated reference companies and their weights are presented 
in the tables in the appendix. The weight of efficient firms is calculated as 1. 
According to the tables, ZURICH Insurance Inc. is as the reference company 
for all inefficient insurance company in Turkey in 2017. In 2018, reference 
companies for companies that could not provide efficient service are listed as 
follows: ALLIANZ Insurance Inc., AXA Insurance Inc., S. S. DOGA Insurance 
Cooperative, ZURICH Insurance Inc. In 2019, the companies determined as 
reference companies for companies below the effective frontier are ALLIANZ 
Insurance Inc., ZİRAAT Insurance Inc., ZURIH Insurance Inc. firms can become 
efficient by increasing their output according to the determined weights of the 
outputs of reference firms.

7. Conclusion

In this section, efficiency analysis has been made for 31 companies 
operating in the non-life insurance sector in Turkey. The efficiency analysis 
of the companies covers the period of 2017-2019. In the study, the technical 
efficiency of the insurance firms for each year was carried out separately with 
the DEA method. Companies included in the analysis must have homogeneous 
characteristics. For this reason, non-life insurance companies are preferred. 
While making this choice, the high share of non-life insurance in the insurance 
sector in Turkey is also taken into consideration. In order to estimate the rankings 
of these 31 firms according to their service production efficiency, the output-
oriented CCR model based on the assumption of constant returns to scale is used. 
Afterwards, reference companies are determined for inefficiency companies. 

According to the efficiency analysis results of 31 non-life insurance 
companies operating in Turkey, only Ziraat Insurance Inc. and Zurich Insurance 
Inc. companies are found to be efficient in 2017. However, the average of the 
efficiency score values of 31 companies in 2017 is generally high. This indicates 
that, in general, the efficiency gap between companies is low. On the other 
hand, looking at the year 2018, it was concluded that 9 companies were serving 
efficiently. These companies are Allianz Insurance Inc., AXA Insurance Inc., S.S. 
Doga Insurance Cooperative, Zurich Insurance Inc., Ak Insurance Inc., Anadolu 
Anonym Turk Insurance Company, Ankara Insurance Inc., AVIVA Insurance Inc. 
The average technical efficiency score of the companies in the sector is found to 
be 87 percent in that year. In 2019, it is concluded that Allianz Insurance Inc., 
Zurich Insurance Inc., and Ziraat Insurance Inc. companies provided efficient 



192    ECONOMICS AND ADMINISTRATION SCIENCES

service. In addition, the average efficiency score of all companies is calculated 
as 77 percent that year. In that year, it is seen that the difference between the 
efficiency levels of the firms has grown. The reason for this finding is thought to 
be a result of the difference in the ability of firms to adapt to changing conditions 
and competition.

According to the premium production figures of the Turkish Insurance 
Association of the companies operating in the sector, Allianz and Ziraat 
Insurance Inc., which are the most preferred companies, also provide efficient 
service. Although Zurich insurance is an efficient company, its market share 
in the sector is low. It is thought that this study will be useful to see the status 
of each insurance company among other insurance companies included in the 
analysis. However, since DEA is a method of measuring relative efficiency, if the 
analysis is made using different DMUs and/or different input/output values, the 
efficiency score values and rankings of the companies may change. Therefore, 
it is recommended to carry out such analyzes annually with alternative variables 
and methods. In addition, the DEA method does not give any information about 
the reasons behind the inefficiency. Therefore, it is suggested to investigate the 
innovations brought by digitalization, the effects of high quality workforce and 
economic fluctuations and the effects of advertising policies as the cause of 
inefficiency of inefficient companies with parametric methods.
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Appendix: 

Table A1: Reference Sets and Weight Values of Insurance Companies for 2017

COMPANIES REFERENCE SET WEIGHT
1 ALLIANZ INSURANCE INC. ZURİCH INSURANCE INC. 3.743
2 AK INSURANCE INC. ZURİCH INSURANCE INC. 3.654

3
ANADOLU ANONİM TURK 
INSURANCE COMPANY

ZURİCH INSURANCE INC. 3.566

4 AIG SİGORTA ZURİCH INSURANCE INC. 3.477

5
ANKARA ANONİM TURK 
INSURANCE COMPANY 

ZURİCH INSURANCE INC. 3.389

6 AVİVA INSURANCE INC. ZURİCH INSURANCE INC. 3.300
7 AXA INSURANCE INC. ZURİCH INSURANCE INC. 3.212
8 DUBAI STARR INSURANCE INC. ZURİCH INSURANCE INC. 3.035
9 ERGO INSURANCE INC. ZURİCH INSURANCE INC. 2.946
10 EUREKO INSURANCE INC. ZURİCH INSURANCE INC. 2.858
11 GENERALI INSURANCE INC. ZURİCH INSURANCE INC. 2.769
12 GROUPAMA INSURANCE INC. ZURİCH INSURANCE INC. 2.681
13 GUNES INSURANCE INC. ZURİCH INSURANCE INC. 2.592
14 HALK INSURANCE INC. ZURİCH INSURANCE INC. 2.504
15 HDI INSURANCE INC. ZURİCH INSURANCE INC. 2.416
16 ISIK INSURANCE INC. ZURİCH INSURANCE INC. 2.327
17 LIBERTY INSURANCE INC. ZURİCH INSURANCE INC. 2.239
18 MAGDEBURGER INSURANCE INC. ZURİCH INSURANCE INC. 2.150
19 MAPFRE GENEL INSURANCE INC. ZURİCH INSURANCE INC. 2.062
20 NEOVA INSURANCE INC. ZURİCH INSURANCE INC. 1.973
21 ORIENT INSURANCE INC. ZURİCH INSURANCE INC. 1.885
22 RAY INSURANCE INC. ZURİCH INSURANCE INC. 1.796

23
S.S. DOĞA INSURANCE 
COOPERATIVE

ZURİCH INSURANCE INC./
ZİRAAT INSURANCE INC.

1.359 /  
0.320

24 SBN INSURANCE INC. ZURİCH INSURANCE INC. 1.619
25 SOMPO JAPAN INSURANCE INC. ZURİCH INSURANCE INC. 1.531

26
SS. KORU INSURANCE 
COOPERATIVE 

ZURİCH INSURANCE INC. 1.442

27 TURK NIPPON INSURANCE INC. ZURİCH INSURANCE INC. 1.354
28 UNICO INSURANCE INC. ZURİCH INSURANCE INC. 1.265
29 YAPI KREDİ INSURANCE INC. ZURİCH INSURANCE INC. 1.177
30 ZİRAAT INSURANCE INC. ZİRAAT INSURANCE INC. 1.000
31 ZURICH INSURANCE INC. ZURİCH INSURANCE INC. 1.000
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Table A2: Reference Sets and Weight Values of Insurance Companies for 2018

COMPANIES REFERENCE SET WEIGHT
1 ALLIANZ INSURANCE INC. ALLIANZ  INSURANCE INC. 1.000

2 AK INSURANCE INC.
ALLIANZ  INSURANCE INC./ 
AXA INSURANCE INC.

0.833 / 0.167

3
ANADOLU ANONİM TURK 
INSURANCE COMPANY 

ALLIANZ  INSURANCE INC./ 
AXA INSURANCE INC.

0.667 / 0.333

4 AIG SİGORTA
ALLIANZ  INSURANCE INC./ 
AXA INSURANCE INC.

0.500/  0.500

5
ANKARA ANONİM TURK 
INSURANCE COMPANY 

ALLIANZ  INSURANCE INC./ 
AXA INSURANCE INC.

0.333 / 0.667

6 AVİVA INSURANCE INC.
ALLIANZ  INSURANCE INC./ 
AXA INSURANCE INC.

0.333 / 0.667

7 AXA INSURANCE INC. AXA INSURANCE INC. 1.000

8
DUBAI STARR INSURANCE 
INC.

ALLIANZ  INSURANCE 
INC./ S.S.DOĞA INSURANCE 
COOPERATIVE

0.713 / 0.162

9 ERGO INSURANCE INC.
ALLIANZ  INSURANCE 
INC./ S.S.DOĞA INSURANCE 
COOPERATIVE

0.669 / 0.154

10 EUREKO INSURANCE INC.
ALLIANZ  INSURANCE 
INC./ S.S.DOĞA INSURANCE 
COOPERATIVE

0.624 / 0.145

11 GENERALI INSURANCE INC.
ALLIANZ  INSURANCE 
INC./ S.S.DOĞA INSURANCE 
COOPERATIVE

0.580 / 0.137

12 GROUPAMA INSURANCE INC.
ALLIANZ  INSURANCE 
INC./ S.S.DOĞA INSURANCE 
COOPERATIVE

0.535  /0.129

13 GUNES INSURANCE INC.
S.S.DOĞA INSURANCE 
COOPERATIVE / ALLIANZ  
INSURANCE INC.

0.112 /0.499

14 HALK INSURANCE INC. ALLIANZ  INSURANCE INC. 0.566

15 HDI INSURANCE INC. ALLIANZ  INSURANCE INC. 0.603

16 ISIK INSURANCE INC. ALLIANZ  INSURANCE INC. 0.640

17 LIBERTY INSURANCE INC. ALLIANZ  INSURANCE INC. 0.587

18
MAGDEBURGER INSURANCE 
INC.

AXA INSURANCE INC. / 
ALLİANAZ INSURANCE INC.

0.243  /0.362
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19
MAPFRE GENEL INSURANCE 
INC.

AXA INSURANCE INC. 0.694

20 NEOVA INSURANCE INC.
AXA INSURANCE INC. / 
ALLİANAZ INSURANCE INC.

0.676 / 0.091

21 ORIENT INSURANCE INC.
AXA INSURANCE INC. / 
ALLİANAZ INSURANCE INC.

0.574 / 0.157

22 RAY INSURANCE INC.
AXA INSURANCE INC. / 
ALLİANAZ INSURANCE INC.

0.472 / 0.223

23
S.S. DOĞA INSURANCE 
COOPERATIVE 

S.S.DOĞA INSURANCE 
COOPERATIVE

1.000

24 SBN INSURANCE INC.
AXA INSURANCE INC. / 
ALLİANAZ INSURANCE INC.

0.269 / 0.355

25
SOMPO JAPAN INSURANCE 
INC.

ALLIANZ  INSURANCE INC./ 
AXAINSURANCE INC.

0.421 / 0.167

26
SS. KORU INSURANCE 
COOPERATIVE 

ALLIANZ  INSURANCE INC./ 
AXA INSURANCE INC.

0.487 / 0.066

27
TURK NIPPON INSURANCE 
INC.

ALLİAZN INSURANCE INC. /
ZURİCH INSURANCE INC.

0.487 /0.081

28 UNICO INSURANCE INC.
ALLİAZN INSURANCE INC. /
ZURİCH INSURANCE INC.

0.365 / 0.311

29 YAPI KREDİ INSURANCE INC.
ALLİAZN INSURANCE INC. /
ZURİCH INSURANCE INC.

0.243 / 0.541

30 ZİRAAT INSURANCE INC.
ALLİAZN INSURANCE INC. /
ZURİCH INSURANCE INC.

0.122 / 0.770

31 ZURICH INSURANCE INC. ZURİCH INSURANCE INC. 1.000
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Table A3: Reference Sets and Weight Values of Insurance Companies for 2019

COMPANIES REFERENCE SET WEIGHT
1 ALLIANZ  INSURANCE INC. ALLIANZ  INSURANCE INC. 1.000

2 AK INSURANCE INC.
ALLIANZ  INSURANCE INC./ 
ZİRAAT INSURANCE INC.

0.960 / 
0.001

3
ANADOLU ANONİM TURK 
INSURANCE COMPANY

ALLIANZ  INSURANCE INC./ 
ZİRAAT INSURANCE INC.

0.920 /  
0.002

4 AIG SİGORTA
ZİRAAT INSURANCE INC. / 
ALLIANZ  INSURANCE INC.

0.003 / 
0.880

5
ANKARA ANONİM TURK 
INSURANCE COMPANY

ALLIANZ  INSURANCE INC./ 
ZİRAAT INSURANCE INC.

0.841 / 
0.003

6 AVİVA INSURANCE INC.
ALLIANZ  INSURANCE INC./ 
ZİRAAT INSURANCE INC.

0.801 / 
0.004

7 AXA INSURANCE INC.
ZİRAAT INSURANCE INC. / 
ALLIANZ  INSURANCE INC.

0.005 / 
0.761

8
DUBAI STARR INSURANCE 
INC.

ZİRAAT INSURANCE INC. / 
ALLIANZ  INSURANCE INC.

0.008 / 
0.641

9 ERGO INSURANCE INC.
ALLIANZ  SİGORTA A.S / 
ZİRAAT SİGORTA A.

0.601 / 
0.009

10 EUREKO INSURANCE INC.
ALLIANZ  INSURANCE INC./ 
ZİRAAT INSURANCE INC./ 
ZURİCH INSURANCE INC.

0.233 / 
0.157 
0.885

11
GENERALI INSURANCE 
INC.

ALLIANZ  INSURANCE INC./ 
ZİRAAT INSURANCE INC.

0.482 / 
0.011

12
GROUPAMA INSURANCE 
INC.

ZURİCH INSURANCE INC./ 
ALLİANAZ INSURANCE INC./
ZİRAAT INSURANCE INC.

0.458 / 
0.293 
0.088

13 GUNES INSURANCE INC.
ALLIANZ  INSURANCE INC. 
/ZİRAAT INSURANCE INC. / 
ZURİCH INSURANCE INC.

0.005 / 
0.214 
1.219

14 HALK INSURANCE INC.
ZURİCH INSURANCE INC. / 
ZİRAAT INSURANCE INC.

1.368 / 
0.174

15 HDI INSURANCE INC.
ZİRAAT INSURANCE INC./ 
ZURİCH INSURANCE INC.

0.130 / 
1.507

16 ISIK INSURANCE INC.
ZURİCH INSURANCE INC. / 
ZİRAAT INSURANCE INC.

1.646 / 
0.087

17 LIBERTY INSURANCE INC.
ZİRAAT INSURANCE INC./ 
ZURİCH INSURANCE INC.

0.060 / 
1.604
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18
MAGDEBURGER 
INSURANCE INC.

ZİRAAT INSURANCE INC./ 
ZURİCH INSURANCE INC.

0.049 
/1.394

19
MAPFRE GENEL 
INSURANCE INC.

ZURİCH INSURANCE INC. / 
ZİRAAT INSURANCE INC.

1.268 / 
0.030

20 NEOVA INSURANCE INC.
ZİRAAT INSURANCE INC./ 
ZURİCH INSURANCE INC.

0.011 / 
1.143

21 ORIENT INSURANCE INC. ZURİCH INSURANCE INC. 1.010
22 RAY INSURANCE INC. ZURİCH INSURANCE INC. 0.902

23
S.S. DOĞA INSURANCE 
COOPERATIVE

ZİRAAT INSURANCE INC./ 
ZURİCH INSURANCE INC.

0.195 / 
0.705

24 SBN INSURANCE INC.
ZURİCH INSURANCE INC. / 
ZİRAAT INSURANCE INC.

0.798 / 
0.081

25
SOMPO JAPAN INSURANCE 
INC.

ALLIANZ  INSURANCE INC./
ZURİCH INSURANCE INC.

0.008 / 
0.850

26
SS. KORU INSURANCE 
COOPERATIVE

ZURİCH INSURANCE INC./ 
ALLIANZ  INSURANCE INC.

0.875 / 
0.007

27
TURK NIPPON INSURANCE 
INC.

ZURİCH INSURANCE INC./ 
ALLIANZ  INSURANCE INC.

0.900 / 
0.006

28 UNICO INSURANCE INC.
ZURİCH INSURANCE INC./ 
ALLIANZ  INSURANCE INC.

0.925 / 
0.004

29
YAPI KREDİ INSURANCE 
INC.

ALLIANZ  INSURANCE INC. / 
ZURİCH INSURANCE INC.

0.003 / 
0.950

30 ZİRAAT INSURANCE INC. ZİRAAT INSURANCE INC. 1.000
31 ZURICH INSURANCE INC. ZURICH INSURANCE INC. 1.000
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1. Introduction

As the social web has grown, information from people’s social media 
accounts has been used to forecast their credit scores, reducing the 
information asymmetry between them and financial institutions that 

offer online lending (Yang et al., 2022). Hence, in the era of digital finance, 
online and real-time credit scoring is becoming more and more important. 
These decision support systems are powered by data appropriate for immediate 
screening. Information related to online transactions (Y. Wang et al., 2013) 
or any other signals of trustworthiness obtained from social media or instant 
psychometric evaluation mechanisms may be a useful source of data for online 
scoring (Alma Çallı, 2019). Loans come in a variety of forms, and people may 
require them for a variety of reasons. Microloans are small credits that can be 
given by private lenders, credit institutions, or other investors. The objective is 
to connect those who, due to the severe lending requirements of the banks, are 

*  This chapter is a part of a PhD thesis approved by Sakarya University, Sakarya, Tur-
key
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not eligible for loans. Small-scale financial assistance, particularly for people 
with modest incomes and no credit history, is viewed as a promising niche 
industry (Griffin & Husted, 2015).

The integration of various data sources for creating credit risk models 
has recently been the focus of the research in credit scoring decision support 
systems. Theoretical research emphasized the multidisciplinary character of the 
problem and extensively looked into the financial, social, and psychological 
elements influencing debt behaviour. The majority of research was carried out 
by Western academics and focused on advanced nations. According to studies, 
no approach or combination of variables is better than another, and context-
specific aspects should be taken into account while building high-performing 
models. The use of alternative approaches in credit scoring has been researched 
in the literature, particularly in developing nations. It has been noted that this 
field is where the focus for improvement lies. Studies in this field haven’t offered 
many theoretical models that can be applied in these circumstances, though. In 
the case of Turkey, it is seen that a few institutions are attempting to adopt 
other ways, such as psychometric assessment, an alternative method in this 
sector, employing industry-standard software packages. However, the country’s 
dynamics and cultural context are incompatible with these common instruments. 
For this reason, providing applicants credit and increasing their accessibility is 
important for including these people in the system and stimulating the economy. 
Carrying out credit risk assessment procedures at the time of application call for 
adaptable decision support systems that integrate alternative data from social 
media or psychometric traces (Alma Çallı, 2019).

Accordingly, the use of alternate data sources to enhance decision-making 
processes is becoming increasingly popular. Studies in the literature show that 
this sector has a lot of promise, especially for developing nations (Ntwiga & 
Weke, 2016). Evaluation of applicants who lack a credit history or evidence 
for proving their credibility for various reasons necessitates the integration 
of data from multiple sources. Therefore, considering the psychometric or 
big data scoring trends, this study concentrated on developing a two-module 
decision support framework for credit risk assessment. In addition to the 
financial module that generates the risk score by integrating the financial 
parameters and sociodemographic parameters that traditional systems take into 
account; it is suggested to support the system with a psychometric module as 
a supplementary tool. Besides, a psychometric model was tested and validated 
using a classification algorithm (logistics regression). 
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Consequently, a customized decision support framework depending on 
alternative indicators is proposed within the scope of this study. In the case 
of model construction, a logistics regression-based approach is suggested for 
identifying the parameters having the most significant effect in classifying 
high-risk applicants. Psychometric indicators are only used in a few assessment 
mechanisms designed in developed nations. However, a conceptual system 
model specifically for Turkey has several contributions. In Turkey, a significant 
percentage of the population does not have access to credit due to a lack of 
financial history or ability to prove their creditworthiness. The need for 
more information on these people, particularly regarding their prior payment 
performance, is a limitation in this field. Such alternative approaches can 
therefore aid in these people’s credit application processes. Accordingly, the 
performance of the decision-making processes has the potential to be improved 
by adding psychometric evaluation to the traditional models (Alma Çallı, 2019).

2. Literature Review

Although credit risk assessment and default risk prediction research are
well known, a number of obstacles are presented by the evolving dynamics of 
credit operations, such as with online lending services in the context of 
developing countries. The bulk of applicants for fast loans are unemployed 
individuals whose sources of support and income are difficult to ascertain; the 
majority of them still need to hold regular paid employment that would 
provide a steady income (Ayogu et al., 2022). Arguments that creative, 
disruptive new financial technologies (fintech) would provide financial 
inclusion for the “unbanked” are becoming more and more common. An 
assertion that is made frequently in this context is that creative applications of 
what are sometimes referred to as “alternative” forms of data. This data 
produces psychometric credit scores depending on algorithms extracting 
behavioural information from mobile applications, mobile phone utilization or 
browsing history. Thus, online lending becomes possible and accessible for 
people who lack payment history or income records (Bernards, 2019).

Accordingly, different factors and strategies are used for the decision-
making models and algorithms used to generate credit ratings. The decision 
support systems’ goal is to use risk assessment to estimate an individual’s 
creditworthiness. Credit scoring models and data are the fundamental 
cornerstones of the systems designed for this purpose (Alma Çallı, 2019). 
Approaches in decision support systems for credit scoring may be classified into 
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four groups, according to (Yu et al., 2008): statistical techniques, operational 
research techniques, artificial intelligence techniques, and hybrid / combined 
and ensemble methods. However, the usual lending process is not carefully 
followed in the context of online lending, which puts the loan at a higher risk of 
default. This is because the online decision-making process is algorithm-driven 
in addition to being resource-constrained. In addition, the likelihood that a 
borrower may default depends on a number of characteristics connected to their 
unique characteristics, in addition to strict financial criteria. These uncertainties 
are brought by human behaviour (Z. Wang et al., 2020). 

On the other hand, alternative data and psychometric properties have 
remarkable potential for enhancing the performance of decision-making in 
online lending. Peer-to-peer (P2P) lending has not yet included psychometric 
elements, despite the fact that they have been investigated for alternative credit 
scoring since such information is not easily accessible on platforms (Woo & 
Sohn, 2022). Previously, Woo and Sohn (2022) presented an alternative credit 
rating model for peer-to-peer lending through the extraction of common 
personality types. They explored that Myers–Briggs type indicator (MBTI) has 
a significant effect on predicting default probability. 

Djeundje et al. (2021) also examined the benefits of alternate data which 
assist in enhancing the accuracy of typical credit scoring models constructed 
using more conventional data, such as demographic information. They extracted 
some psychometric properties from email usage and verified higher accuracy 
rates in the case of psychometric data use. A prior study focused on Twitter 
content of users for capturing personality signals (Rathi et al., 2022). Rabuh 
(2020) also analysed the influence of social network data on improving the 
performance of credit scoring. As a result, industry trends and needs have 
led researchers and practitioners to different searches for online lending and 
instant credit scoring. Supporting decision processes by discovering 
personality traits and behavioural patterns from big data, social media and 
online platforms is among the future trends. Research shows the potential 
of alternative data sources. However, in the case of different contexts and 
countries, it is important to first investigate which psychometric properties can 
be captured from these data points in order to turn to alternative sources. For 
this purpose, this study investigated whether a psychometric decision support 
module contributes to the determination of default probability and 
which features are important.
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3. Methodology

3.1.	Research	Objectives

• Identifying critically important factors for decision-making that may
improve the effectiveness of credit decisions.

• Suggesting a decision-support system that uses psychometric assessment.
• Putting forth a decision-support system that uses a classification algorithm

for classifying applicants
• Creating a conceptual decision support system that can be adapted by

different decision-makers (lenders) for different scenarios.

3.2.	Research	Methodology

This study used a mix method approach. The parameters for the 
conceptual models were mostly determined using qualitative methods. These 
techniques, like focus groups and interviews, were intended to collect context-
specific measures of creditworthiness as well as identify the challenges 
and requirements relevant to the area. Focus groups helped to determine the 
significance of the creditworthiness indicators derived from literature and obtain 
new ideas, parameter proposals, and evaluations from the team of academicians, 
practitioners, and industry specialists. Besides, we ensured that literature findings 
(creditworthiness indicators) are categorized under specific broad parameter 
groups. After all, the focus group determined the weights of the resulting main-
parameter groups using the Analytic Hierarchy Process (AHP). As a result, 
weights for parameter groups were defined using the Analytic Hierarchy Process 
(AHP) of (Saaty, 1980) in order to incorporate various aspects of creditworthiness 
into the decision support framework. The results of the focus group study and 
semi-structured interviews were aggregated using a systematic review approach 
that included content analysis (Çallı & Coşkun, 2021; Alma Çallı, 2019). By 
using Logistic Regression analysis, the psychometric model was tested. Data, 
in order to test the model, was gathered using a well-structured questionnaire 
from individuals over the age of 18 in Turkey. The study’s participants were 
selected using a convenience sampling technique. 425 usable surveys with an 
82% response rate were obtained. As a result, 425 people made up the study’s 
final sample size.

A pilot survey was conducted before the main survey’s execution in order 
to familiarise surveyors with the procedure, gauge respondents’ reactions, 
determine whether respondents are providing accurate information, and edit any 
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sentences or terms that may have confused them. An informal pilot questionnaire 
was administered to nine academics who were particularly informed on several 
aspects surrounding the quality of the questionnaire prior to the formal pilot 
research, as advised by (Dillman et al., 2014). Grammatical issues, some phrases, 
navigational difficulties, and layout were revisited and changed as a result of 
feedback. In general, respondents were in agreement with the questionnaire’s 
design, navigational problems, and item meanings.

Regarding the questionnaire design, the psychometric part encompassed 
personality, value, attitude and behavioural indicators, and situational indicators 
associated with debt repayment. The dependent variable was defined as a 
categorical variable that classifies debt repayment behaviour (good/bad). The 
value of the dependent variable was assigned (0: good / 1: bad) as a result of 
the evaluation of the answers given by the respondents to five questions related 
to past payment performance, financial difficulties in the past, or exposure to 
sanctions due to unpaid debts. Other independent variables and their sources are 
demonstrated in Table 1.

Table 1. Independent Variables and Sources

Variables
Debt Behavior 

Sources

Situational variables (adverse life events) (Holmes & Rahe, 1967)
Risk Aversion (Sharma, 2010)

Time Horizon (Bearden et al., 2006)

Decision-making Style (Scott & Bruce, 1995)
Compulsive Buying (Ridgway et al., 2008)
Money Attitudes (Power & Prestige, 
Retention)

(Baker & Hagedorn, 2008; Yamauchi 
& Templer, 1982)

Big Five (conscientiousness, agreeableness, 
openness to experience, extraversion, 
neuroticism)

(Alkan, 2007; Gümüş, 2009)

Locus of Control (Rotter, 1966)

Social Sanctions
(Bhatt & Tang, 2002; Griffin & 
Husted, 2015)

3.3.	Sample	Characteristics

Statistics on the basic demographic and socioeconomic profile of the 
sample are presented in Table 2 below. More than half of the participants were 
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men. The distribution by age group appears to be balanced and the participants 
were usually between the ages of 24-47. The percentage of high school and 
university graduate participants was the highest at 31% and 49%, respectively. 
The vast majority of respondents, about 73%, reported that they had a regular and 
permanent job. In terms of occupational groups, the percentage of participants 
who are civil servant, workman, tradesman, teacher, and self-employed was 
relatively higher.

Table 2. Descriptive Statistics

Variable 
Code

Variable 
Description

Categories
Frequency 

(n=425)
Valid 

Percent%

GENDER Gender
Male 279 65.6
Female 146 34.4

MARITAL Marital status
Single 137 32.2
Married 288 67.8

AGE Age

18-23 38 8.9
24-29 69 16.2
30-35 80 18.8
36-41 84 19.8
42-47 86 20.2
Over 48 68 16.0

EDU Education

Primary School 25 5.9
Secondary School 38 8.9
High School 131 30.8
University (Bachelor’s 
degree)

207 48.7

Above Bachelor’s 
Degree

24 5.6

EMPST
Employment 

status

Employed (Regular 
full-time position)

308 72.5

Self-employed 58 13.6
Retired 24 5.6
Unemployed 35 8.2
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JOB Occupation

Civil servant 57 13.5
Workman 72 17.1
Retired 21 5.0
Artisan / Tradesman 51 12.1
Self-employed 42 10.0
Farmer 2 0.5
Housewife 8 1.9
Teacher 56 13.3
Architect / Engineer 41 9.7
Student 7 1.7
Accountant 14 3.3
Lawyer 1 0.2
Bank employee 4 0.9
Doctor 7 1.7
Others 25 5.9
Unemployed 14 3.3

4. Analysis & Findings

4.1	Analytic	Hierarchy	Process	(AHP)

This study applied a focus group study with academics, practitioners and
experts from industry to discuss and extend literature findings related to the 
research problem. Since parameters required for the decision models are critical 
components of the decision support mechanism, literature findings were assessed 
in a focus group, and the parameters’ importance in the case of decision-making 
were determined.

According to Bernard (2000), a common focus group study includes 6–12 
participants and a moderator. In research, 7 to 8 persons are typically involved. 
The administration of the debate is hampered by the participation of more than 
10 to 12 persons, and the moderator’s function is crucial. Smaller groups are 
better for in-depth conversations, but some members may be more likely to rule 
them. Regardless of the group size, the moderator’s abilities and experience 
are essential to resolving these problems. Another significant issue is that it is 
undesirable for group members to be acquainted with one another in order to 
facilitate honest dialogue.

Accordingly, eleven participants were invited to participate in focus groups. 
Not every parameter in the group would be of equal weight. As a result, the final 
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focus group research session was devoted to the AHP implementation process 
to gauge the significance level of the main-group parameters. The relative 
weights for the set of parameters were determined using AHP, which 
quantifies the relevance of items in relation to one another. AHP is a decision-
making methodology that creates a hierarchy out of a complex decision 
problem. The four steps of the AHP process are model building, prioritizing, 
evolution, and synthesizing the outcomes (Saaty, 1980).

Participants’ decision-making for priorities was aided by a pairwise 
comparison matrix that allowed for participant assessment. The comparison 
matrix’s cells have a numerical scale that reflects the members’ assessment of 
the relative significance of each aspect to the others. Table 3 shows the 
comparison matrix that was provided to the focus group participants.

Table 3. Comparison Matrix

Overall Comparison

Financial 
Factors

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9
Psychometric 
Factors

Financial Group of Parameters

Financial 
/ Payment 
History Factors

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9
Socioeconomic 
Factors

Financial 
/ Payment 
History Factors

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9
Demographic 
Factors

Socioeconomic 
Factors

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9
Demographic 
Factors

Psychometric Group of Parameters

Personality 
Factors

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9
Value, Attitude 
and Behaviour 
Factors

Personality 
Factors

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9
Situational 
Factors

Value, Attitude 
and Behaviour 
Factors

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9
Situational 
Factors

Aggregate weights for the criteria listed were determined using procedures 
implemented in an AHP software package based on each participant’s 
assessment. Table 4 displays the estimation of the overall weights.
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Table 4. AHP Findings

Weight Main-Group Parameters
Weight within 
Group

Overall 
Weight

Financial 
Module

70.90%
Financial Factors 60.50% 42.89%
Socioeconomic Factors 31.20% 22.12%
Demographic Factors 8.30% 5.88%

Psychometric 
Module

29.10%

Personality Factors 34.70% 10.10%
Value, Attitude and 
Behaviour Factors

27.30% 7.94%

Situational Factors 38.00% 11.06%

Similar to the findings of the prior work, the financial module of the 
proposed system that integrated financial, socioeconomic, and demographic 
indicators was found to be more significant than the psychometric module. This 
set of indicators was ranked higher by members than psychometric indicators in 
terms of importance. Financial indicators were given greater weight compared 
to socioeconomic and demographic ones.

The level of importance given to personality, value, attitude, behaviour, 
and situational indicators within the psychometric group was comparatively 
near to one another. Finally, focus group participants overwhelmingly preferred 
financial indicators over the other indicators in terms of overall weight. It’s 
noteworthy to note that when psychometric components were combined, they 
made up (29.10%) of the total weights. Results showed that experts valued 
financial data over psychometric data. The results of this assessment were 
maintained for further research and the model creation phase because the 
participants still found the psychometric indicators to be of great importance. 

4.2.	Logistic	Regression	Model

The primary focus of this study is on two different modules (psychometric 
and financial) of a potential decision support tool. This system model’s 
practical goal is to take into account psychometric data when financial and 
sociodemographic data are insufficient to assist an applicant’s credit risk 
analysis. As a result, three distinct models were required to examine how the 
underlying determinants affected good and bad debt behaviour. However, the 
scope and focus of this study are to test and validate the psychometric model. 
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Models based on Logistic Regression (LR) were built to establish 
effective alternatives for identifying people with high levels of credit risk. 
There are many methods for identifying if a person poses a good or bad credit 
risk. By using a number of independent factors, logistic regression forecasts 
group membership and the likelihood that an event of particular interest will 
happen (Hair et al., 2014). For each observation, LR calculates the probability 
that it belongs to a certain class (Tabachnick, B.G., & Fidell, 2013). LR is 
found appropriate for identifying the collection of independent variables that 
forecast group memberships and for building classification models for 
decision-making (Hair et al., 2014). Logistics Regression was previously 
utilized for credit scoring or identification of creditworthiness by (Akben-
Selcuk, 2015; Ganzach & Amar, 2017; Masyutin, 2015). 

In order to build a psychometric credit scoring system, this model uses 
psychological and situational indicators to discover the optimal collection of 
predictors distinguishing people’s levels of credit risk. 425 survey results were 
used in the quantitative analysis. Debt behaviour was a dependent variable that 
was binary-coded, with one (1) representing problematic (bad) debt behaviour 
and zero (0) representing positive (good) debt behaviour. Independent 
variables were composed of: “Experience with negative life events (ST=1 for 
positive responses; ST=0 for negative responses), social sanctions, 
neuroticism, risky credit behaviour, financial management, conscientiousness, 
spending habits, self-control, attitudes toward money (power & prestige), 
attitudes toward money (retention), extraversion/introversion, social 
motivation, and risk aversion.” The final number of observations was 419 as 
a consequence of data filtering and outlier elimination. 

Table 5. Case Processing Summary

Unweighted Casesa N Percent
Selected Cases Included in Analysis 419 99.8

Missing Cases 1 .2
Total 420 100.0

Unselected Cases 0 .0
Total 420 100.0
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Table 6. Classification Table

Predicted

Observed
               DEBT.Debt      

behaviour
BAD

Percentage 
Correct

  GOOD
Step 

0
DEBT.Debt 
behaviour

GOOD 314 0 100.0
BAD 105 0 .0

Overall Percentage 74.9
a. Constant is included in the model.
b. The cut value is ,500

According to Table 7, Chi-square values for Omnibus Tests were statistically 
significant (p<0.05), indicating that the model coefficients contributed to 
explaining the dependent variable.

Table 7. Omnibus Tests of Model Coefficients 

Chi-square df Sig.

Step 1
Step 209.876 13 .000

Block 209.876 13 .000
Model 209.876 13 .000

Table 8. Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 261.909a .394 .583

The Hosmer and Lemeshow Test, another measure of goodness of fit, 
illustrates the compatibility between the model and the sample. The findings in 
Table 9 show that Chi-square statistics were non-significant (p>0.05), which 
demonstrated goodness of fit.

Table 9. Hosmer and Lemeshow Test 

Step Chi-square df Sig.
1 7.946 8 .439

Among the independent variables situational indicators, neuroticism, social 
motivation, and risky credit behaviour, those with positive β values and Exp (β) 
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larger than one showed that these independent factors had an impact on the rise 
in credit risk, according to the prediction findings for the LR model. However, 
conscientiousness, risk aversion, and financial management were shown to have 
an influence on a reduction in credit risk since they had negative β values and 
Exp (β) below one.

Risky credit behaviour had an Exp (β) value of around 2.8, which indicates 
that the credit risk was nearly tripled. Therefore, risky credit behaviour is crucial 
in determining creditworthiness. Neuroticism, with an Exp (β) value of 2, was 
another significant factor raising credit risk. This indicates that credit risk 
increases by around two times for every unit that a person’s neuroticism score 
changes. The social motivation factor increased credit risk by over two times, as 
indicated by the Exp (β) value of 2.2.

Risk aversion was one factor that lowered credit risk, with an Exp (β) value 
around 0.7, indicating that a one-unit rise in risk aversion score reduced credit 
risk by about 0.7 times. Consciousness and financial management exhibited 
small but significant effects, with Exp (β) values of approximately 0.6 and 0.4, 
respectively. In comparison to people who had not encountered adverse life 
events, those who had were almost 22 times more likely to have poor repayment 
behaviour. Situational factors, therefore, significantly influenced the distinction 
between those with high credit risk.
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Table 10. Variables in the Equation 

B S.E. Wald df Sig. Exp(B)
95% C.I.for 

EXP(B)
Lower Upper

Step 
1a

ST(1) 3.111 .399 60.802 1 .000* 22.441 10.267 49.050
Social Sanctions -.217 .174 1.547 1 .214 . 8 0 5 . 5 7 2 1.133
Risky Credit 
Behaviour

1.011 .237 18.151 1 .000* 2 . 7 4 9 1.726 4.377

Conscientiousness -.522 .247 4.485 1 .034* . 5 9 3 . 3 6 6 . 9 6 2
Spending 
Behaviour

-.080 .241 . 1 1 0 1 .740 . 9 2 3 . 5 7 6 1.480

Attitudes towards 
Money (Power & 
Prestige)

-.201 .245 . 6 7 2 1 .412 . 8 1 8 . 5 0 5 1.323

Extraversion / 
Introversion

-.196 .238 . 6 7 9 1 .410 . 8 2 2 . 5 1 5 1.311

Attitudes towards 
Money (Retention)

-.111 .194 . 3 2 4 1 .570 . 8 9 5 . 6 1 2 1.310

Neuroticism .689 .213 10.509 1 .001* 1 . 9 9 2 1.313 3.022
Social Motivation .807 .208 15.002 1 .000* 2 . 2 4 0 1.490 3.370
Financial 
Management

-.813 .255 10.177 1 .001* . 4 4 4 . 2 6 9 . 7 3 1

Self -control -.042 .198 . 0 4 6 1 .831 . 9 5 9 . 6 5 0 1.413
Risk Aversion -.384 .190 4.094 1 .043* . 6 8 1 . 4 6 9 . 9 8 8
Constant -1.068 1.687 . 4 0 1 1 .526 . 3 4 4

* Coefficients significant at p<0.05

The number of cases that were correctly predicted is shown in Table 11. 
The model’s overall prediction accuracy was around 86%, meaning it correctly 
predicted 86% of the cases. Prediction accuracy significantly increased as 
compared to the initial classification, which had a classification performance of 
75%.
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Table 11. Final Classification Table 

Predicted

Observed
              DEBT.Debt  

behaviour
BAD

Percentage 
Correct

GOOD
Step 
1

DEBT.Debt 
behaviour

GOOD 287 27 91.4
BAD 31 74 70.5

Overall Percentage 86.2
a. The cut value is .500

5. Discussions & Conclusions

After extensive investigation, it was found that there was no technological
advancement that would enable lending in Turkey to deliver quick credit choices. 
In the finance sector, traditional systems containing some financial data are 
now in use. The current systems had flaws, and without financial histories for a 
staggering number of people, it was impossible to estimate their risk. Therefore, 
this study focused on suggesting a system model that takes data from many 
channels into account, analyses it with decision models to be constructed, and 
provides recommendations and risk levels for judgments on whether to approve 
or deny loan applications.

As a result, a system like this, which is based on a credit scoring module, 
requires the integration of various data from various sources. The decision support 
system, which is intended for Turkish context, differs significantly from the 
traditional business models of banks and necessitates the use of a new model for 
determining the pertinent score in this situation (Alma Çallı, 2019). The system 
must be able to handle this type of data restriction and incorporate alternate 
sources since lenders must make this judgement swiftly with little information 
and documentation from the consumers. Accordingly, this study concentrated 
on defining components of a decision-making system for credit scoring. Thus, 
a psychometric module in addition to a financial module was proposed so as 
to assist the credit decision flow. This psychometric framework incorporated 
psychometric variables and revealed a set of indicators that predicts default 
probability. This set of variables was confirmed for Turkish context. The signals 
of these indicators, such as conscientiousness, situational variables, risk aversion, 
and neuroticism, can be traced in social networks, online platforms, or mobile 
applications. Big data is a promising opportunity for the psychometric profiling 
of applicants. For exploring traces of creditworthiness, the discovery of default 
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predictors (personality, value, behavioural and attitudinal factors) for different 
contexts is crucial at first. Once those indicators are identified, data points required 
and signalling those indicators can be identified for Big Data scoring.

In this study, the Logistic Regression model focused on the prediction 
power of psychological variables discovered via qualitative research. Seven of 
the thirteen tested variables assisted in distinguishing between people’s debt 
behaviour. Conscientiousness, risk aversion, neuroticism, social motivation, risky 
credit behaviour, financial management, and situational indicators (adverse life 
events) were all turned into the default probability using this prediction model. 
Academic research and real-world applications have given psychometric factors 
that are used to develop credit risk models a great deal of attention. The group 
of variables with predictive power has significantly varied among nations and 
samples taken. Western cultures have dominated practical implementations in 
this domain, and examining country-specific indicators is a significant research 
gap (Alma Çallı, 2019). According to the empirical findings, certain outcomes 
were obtained that were in conflict with earlier research. By exposing a model 
with psychometric characteristics that are country-specific, this work has added 
to the body of literature.

Based on the analyses, a specific picture for profiling people who have the 
highest risk propensity for repaying loans was obtained. The combination of 
psychometric characteristics found can be anticipated as prospective country-
specific creditworthiness indicators. In contrast to prior research, social 
sanctions, self-control, spending habits, extraversion, and attitudes toward 
money were not identified as powerful determinants. The psychometric model’s 
prediction accuracy was around 86%, and it successfully predicted 86% of 
instances when employing the psychometric examination. This model may 
be used as a supplementary screening tool or integrated with traditional credit 
score approaches to improve forecast accuracy. Psychometric testing can be 
used to evaluate applicants in the case of data scarcity or circumstances when 
an immediate conclusion is required with little application information, such 
as online financing. Furthermore, in the case of this mechanism being used as 
a supplementary tool, weights of the financial and psychometric modules were 
identified as 70.90% and 29.10%, respectively, using an AHP technique.
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1. Introduction

Natural resources, unskilled labor, and generated tangible assets 
(buildings, machines, materials, and money) have ceased to be the 
main sources of wealth during the previous three centuries, and 

knowledge that is embedded in people, organizations, or physical assets has 
quickly supplanted them.

Currently, it may be claimed that a third industrial revolution has started, 
with science and technology paving the way as the core components. Robots, 
biotechnology, internet, mobile devices, computers, and mobile phones have 
all started to have a significant influence on every aspect of our lives. The term 
“information society” refers to a society where the generation of knowledge is 
the primary factor.

The development of the global economy and the increase of knowledge 
based economic activity may be considered as the primary drivers behind the 
knowledge economy. The power generated by the information technology 
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revolution and technical advancement has an impact on the growth in information 
density.

The capacity of developed and newly industrialized countries to employ 
science and technology can be attributed to their success. As technology advances, 
we can make more things at a lower cost. However, technological evolution is 
a complicated and poorly understood process. This complexity stems from the 
various circumstances that underlie the innovation. Understanding the dynamics 
of the knowledge economy requires integrating technological advancement and 
innovation. 

The health care system is among those in this process that are most 
impacted by technological advancements. The internet and other information 
and communication technologies are advantageous to the healthcare system, 
which makes great use of technology, notably during the diagnostic and treatment 
processes. The sector is also undergoing certain transformation.

This study essentially consists of two sections in this regard. The 
knowledge economy’s fundamental conceptual framework and definitions 
of the term are presented in the first section. Additionally, the concepts of the 
knowledge worker, the knowledge economy, and its macroeconomic impacts 
are also addressed in this section. In the second section, the impacts of the 
internet and information and communication technologies-key components of 
the knowledge economy-on the healthcare system will be investigated in the 
context of the Internet of Things (IoT), Big Data, Wearable Devices, and Cloud 
Computing.

2. Knowledge Economy Concept

“Knowledge is power,” declared Francis Bacon in the sixteenth century. 
Additionally, according to Bacon, a new system should be developed with the 
intention of offering novel, useful knowledge for everyone’s use and advantage 
(Kurtic & Dongalic, 2012: 414).

Peter Drucker apparently first used the term “the knowledge economy” and 
“knowledge society” in his 1969 book “The Age of Discontinuity” (Lingenfelter, 
2012: 1). Based on a 2001 study by Drucker, information will be the most 
important factor in economies. In order to emphasize his point that knowledge 
should be viewed as the essential element of economies, he exploited the idea 
that knowledge workers account for the most of all jobs (Demir et al., 2015).

Numerous studies have also suggested that we are transitioning to a 
“knowledge economy,” in which the relevance and function of knowledge as 
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an input to economic processes have fundamentally changed. This is said to 
be supported by developments in information technology that are causing a 
“paradigm shift” (Smith, 2000: 1).

One definition of a knowledge economy is one in which “the production, 
distribution, and use of knowledge is the main driver of growth, wealth 
creation, and employment across all industries”. Not simply the industries 
typically referred to as high technology have become information-intensive in a 
knowledge economy (APEC, 2000). 

The term “knowledge economy” refers to the growing significance of 
knowledge as a major driver of growth. For this reason, a number of academics 
and observers contend that technologies focused on the creation and transmission 
of knowledge and information are what propel the economies of industrialized 
countries to growth (Al-Smadi, 2013).

The concept “knowledge economy” alludes to the role of knowledge and 
technology for economic progress, according to Kurtic and Dongalic (2012: 
414). Economic growth has always benefited from knowledge. The knowledge 
economy refers to the application of knowledge to generate economic benefits 
(Hanreich, 2006: 9). In its broadest definition, the term “knowledge economy” 
refers to a field of economics that studies the economic foundations of the 
information society (Yumuşak, 2016: 4).

According to the World Bank (2014: 1), the knowledge economy is one 
in which both companies and people effectively seek out, produce, share, and 
apply knowledge for greater economic and social growth.

All industries in a knowledge economy are creative, knowledge-intensive, 
and open to new concepts and technological advencements. They also employ 
highly skilled individuals who are always learning (Martinez-Fernandez & 
Toner, 2003).

3. The Terms Related With The Knowledge Economy

Openness to trade, novel concepts, and startup businesses is essential in 
a knowledge economy. It should also promote lifelong learning, place a high 
value on education, and have good macroeconomic policies. APEC (2000) 
contends that funding for information and telecommunications infrastructure is 
also necessary.

The structure, quantity, and efficiency of the factors of production change 
significantly over time in the knowledge economy. For instance, the workforce 
is not as physically demanding as it once was. Knowledge is a factor of 
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production that supports other factors of production. Information has reduced the 
requirement for some production inputs and has evolved into both a production 
complement and the primary driver of the economy (Gelgeç & Hatırlı, 2018).

The “New Economy”, “Digital Economy” and “Weightless Economy” are 
some other terms that are linked to the knowledge economy but are not the same 
thing. The changeover from a conventional industrial economy to a technology-
based economy is referred to as the “New Economy” (Hogan, 2011: 4). In the 
1990s, a “New Economy,” according to academic scholars, was said to have 
begun to emerge. It was initially used to describe an economy that was based 
more on services than on manufacturing at the end of the 1970s (Samuelson & 
Varian, 2001: 1).

Furthermore, the development of information and communication 
technology during the past few decades may have had a significant impact on 
long-term economic growth. It was anticipated that the previous economy’s 
economic laws would no longer apply in this new one (Ark, 2002: 1).

3.1.	New	Economy

A contemporary definition of the “new economy” as stated by Nordhaus 
(2000: 1), is as follows: “The new economy involves acquisition, processing and 
transformation, and distribution of information. The three major components 
are the hardware/computer that processes the information, the communications 
systems that acquire and distribute the information, and the software which, 
with human help, manages the entire system”.

The term of the “new economy” which is commonly encircled in quotation 
marks, remains disputed. The “new economy” is commonly understood as a 
greater economic structure supported by innovations, mainly in Information 
technology, that increase the economy’s growth and productivity whereas 
affecting all sectors of the economy (Piatkowski, 2002: 3).

3.2.	Dijital	Economy

Due to the revolutionary changes brought about by novel general-purpose 
technologies in the fields of communication and information, a new term has 
emerged: “Digital Economy”. All facets of the economic and social activities 
have been impacted. Consider the following examples: retail, transportation, 
financial services, production, education, healthcare, and the media. Beyond the 
field of information and communication technology, it has broad consequences. 
Additionally, the internet is giving people novel and innovative tools to generate 
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and share their ideas, resulting in the emergence of novel marketplaces, 
entrepreneurs, and content (European Commision, 2014: 3).

An economy that is built on electronic goods and services created by 
an electronic firm and traded through electronic commerce is referred to as a 
“digital economy”. Specifically, a company that uses web-based technology 
for communication, collaboration, and transactional activities with its partners, 
clients and partners (Hojeghan & Esfangareh, 2011: 309).

3.3.	Weightless	Economy

The economic worth of things like inventive ideas and tacit knowledge 
is becoming more significant as information technology advances at a rapid 
pace. The “weightless economy” idea suggests that there may be significant 
cost savings in the manufacturing and distribution of electronic goods including 
internet-delivered goods and services, new media electronic databases and 
libraries, and software. As a result, in this weightless economy, the importance 
of physical locations is no longer relevant. The “death of distance” and the “end 
of geography” ideas have been put out in this age of digital technology on the 
basis of this (Quah, 1999, Gong, 2016).

Since knowledge (or information) commodities, which share knowledge’s 
core property of being non-rival, contain new ideas, these intermediary goods 
often disappear in the new technology industries. When knowledge goods—
items that represent ideas-replace intermediate goods, we refer to this situation 
as a weightless economy (Grimaud, 2008: 1).

4. The Knowledge Workers

It is obvious that a society’s ability to transform into a knowledge economy 
and society strongly rests on the abilities and knowledge of its people (Tocan, 
2012: 12). That’s why, high-quality knowledge employees are essential in a 
knowledge economy. As they may use and accumulate knowledge to take wise 
decisions using their excellent analytical abilities. Additionally, these human 
resources are highly skilled, autonomous, and versatile (Kefela, 2010: 262).

Knowledge workers are classified as those who possess the capacity to 
analyze and synthesize information, change it to suit the needs of the position, and 
solve issues involving a variety of factors. Based on the skills and capacities of 
knowledge workers, another method of group identification exists (Gümüstekin 
et al., 2013: 282). Low-skilled employees’ wages and employment prospects 
may decrease as a result of technological advancements, whereas high-skilled 
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knowledge workers may benefit from higher wages and better employment 
prospects (Kelleci, 2003). Knowledge-based human resources can be considered 
of as human capital.

The idea of human capital was initially presented by Adam Smith, a 
classical economist. Smith suggested a comparison between human output 
and machine production in “The Wealth of Nations”, a key book in economics 
(AVSI, 2008: 14).

As Schultz stated in the 1970s, economics has just lately started to research 
human capital. The unexplainable rise in people’s economic value gave rise to 
the term “human capital”. Extensions of investment and theory to evaluate the 
development of human capital allow for empirical studies of a range of such 
investments (Schultz, 1972: 1).

The assumption that an increase in physical capital, which is quantifiable 
and recorded in national accounts, could only be used to account for a relatively 
tiny fraction of the gain in Gross Domestic Product (GDP) of many nations, was 
the fundamental driver for this renewed focus on human capital. Discussions 
on physical capital and the factors used to create human capital have been 
in-depth in an effort to explain this disparity. Later, human capital and technical 
advancement started to be incorporated into the growth models (AVSI, 2008: 
15). Additionally, human capital is regarded as a production element. According 
to the managerial viewpoint, human capital is a resource or asset used by the 
organization that contributes to its market value. Based on macroeconomic 
theory, human capital is one of the variables that go into producing goods and 
services, or sources of economic growth (Kucharciková, 2011: 61).

Organizational transformation has a key function in relation to human 
capital. According to studies, information technology investment performs 
effectively when integrated with other organizational changes, including 
new organization structures, business strategy, and business procedures and 
practices. These methods have in common that they require more personal 
accountability from workers for the details of their job and, to a certain degree, 
closer management and labor contacts (Pilat, 2005: 90).

5. Macro Economic Effects of Knowledge Economy

The creation and acceptance of new knowledge as a result of technological 
advancements and scientific research, along with the implementation of best 
practices and a responsiveness to cultural, economic and social trends, form 
the cornerstone of the knowledge economy. The knowledge economy provides 
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competitive benefits in the production of high-tech products and effective 
service sectors for industrialized nations that pay high labor and infrastructural 
expenses (Dahlman et al., 2006: 1).

Due to the ability to store, exchange, and evaluate knowledge through 
networks and communities using modern information technology, businesses 
may utilize knowledge’s unique properties to achieve a competitive edge in the 
constantly shifting globalized economy (Brinkley, 2006: 5).

In line with Shapira et al. (2006), “knowledge has always been understood 
to contribute to economic growth. From Adam Smith and Karl Marx to Alfred 
Marshall and Joseph Schumpeter, researchers have highlighted the importance 
of knowledge dependent factors such as skill, the organization of production, 
the development of technology and innovation in the growth of productivity 
and economic development. But, in recent times, the significance attributed to 
knowledge in economic development has markedly increased; indeed, arguably 
the growth in the scale, scope, and character of knowledge has itself transformed 
the ways in which successful businesses and economies operate”.

The knowledge economy today dominates global social and economic 
growth. This evolution has an impact on all countries and regions, political 
organizations, the economic community, as well as the lives and futures of 
individuals. Globalization has sped things up, and information technology has 
hastened the dissemination and transfer of knowledge (Dahlman et al., 2010: 1).

It is extremely essential, particularly in the context of emerging economies, 
that the knowledge economy may significantly contribute to economic growth 
and, as a result, to the improvement of welfare. How much emerging economies 
can speed up their processes of development and achieve success by emphasizing 
certain aspects of the knowledge economy is crucial. Information technology, 
innovation, and human capital are key components of the knowledge economy, 
which has a substantial impact on economic growth. According to a nation’s 
degree of development, the knowledge economy’s impacts of growth vary 
(Erçakar & Çolakoğlu, 2019: 248-250).

A nation’s human capital is its most valuable asset. Every member of 
society must be included in the knowledge economy for such nations to advance 
and be powerful. This requires investment in their citizens. Even though majority 
of individuals can read, the essential question would be whether their reading 
and writing abilities are sufficiently advanced that they can handle the demands 
of interacting with others and managing the knowledge economy (Kefela, 2010: 
165).
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The distribution of income is also impacted by the knowledge economy. 
Since knowledge workers earn a better salary, there is a progressive decline in 
the need for unskilled labor. Due to this circumstance, there are wage disparities 
within the workforce. On the other hand, this structural transformation that 
economies are going through has an impact on the sectoral, functional, and 
personal income distribution (Şanlısoy, 2016: 2191).

In terms of both its general characteristics and the price and cost structure 
of digital products, Sarı (2006) contends that the new economy cannot be 
definitively distinguished from the traditional economy. In this regard, it is not 
accurate to assert that economic theory is totally insufficient for examining the 
new economic structure. Studies that are reviewed within the context of the 
literature on the knowledge economy frequently employ the broad analysis tools 
of economic theory.

The knowledge economy, of which the internet is a crucial component, 
is having an impact on the economy in a way that is comparable to but not 
identical to the oil shock of the 1970s, which resulted in worldwide inflation and 
widespread economic recession. This effect can be likened to the good and long-
lasting contribution to economic growth that the widespread use of railways in 
America at the end of the nineteenth century brought about (Sarı, 2007).

Foreign trade is an important macroeconomic factor that is impacted 
by the knowledge economy. Nowadays, the inclusion of high-tech products 
in international trade enhances rivalry in global marketplaces and elevates 
technology-developing countries to the top of the global technology league. 
As a result of the high price of technology-intensive products, countries with 
competitive advantages have an increase in their export rates, which has a 
positive impact on their the Gross Domestic Product (GDP), employment, and 
balance of payments (Yılmaz & Özen, 2021: 185).

6. The Digital Transformation of the Healthcare Industry

In this section, the digital transformation in the healthcare industry will 
be examined within the framework of the Internet of things, cloud computing, 
telemedicine, wearable devices, artificial intelligence and big data.

6.1.		Internet	of	Things	(IOT)	in	Healthcare	Industry

IoT, often known as the Internet of Everything or the Industrial Internet, is 
a cutting-edge technological paradigm that envisions a vast worldwide network 
of machines and objects that can communicate with one another. IoT is regarded 
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as one of the most significant areas of upcoming technology and is receiving 
considerable interest from a variety of industries (Lee & Lee, 2015). Due to the 
widespread use of communication technology, the accessibility of the devices, 
and the development of computing systems, IoT is expected to expand quickly 
(Noor & Hassan, 2019). Nowadays, airlines, healthcare, household electronics, 
industrial equipment, insurance, logistics, manufacturing and retail are just a 
few of the various sectors where the IoT is making headway (Lee & Lee, 2015).

The development of platforms for enviromental living systems that will 
monitor daily activity and health, offer access to medical and emergency 
systems, and expedite medical assistance when needed has been supported 
by IoT applications, whose usage in the field of health is growing (Vermesan 
et al., 2022). In order to provide high-quality patient care, the availability of 
IoT technology for interconnected medical devices and sensors is a significant 
development in the next-generation healthcare sector (Hossain & Mohammad, 
2016). The large-scale collection of personal health data is now possible due to 
the IoT and developments in business analytics. Healthcare providers currently 
have more frequent and effective opportunities to impact patients as a result of 
new IoT technologies that give data about a patient’s daily actions and health. 
Consequently, they may customize patient care owing to the IoT (Lee & Lee, 
2015). 

In order to monitor, manage, and store patient health information for 
continuing treatment, the term Healthcare Industrial IoT “HealthIIoT” refers 
to a network of interconnected applications and communications technologies. 
The use of “HealthIIoT” has several advantages. To reduce avoidable fatalities 
caused by the rising number of elderly and handicapped persons, for instance, a 
real-time health monitoring system that analyzes patient health data is essential 
(Hossain & Muhammad, 2016). 

Additionally, IoT may be applied in healthcare settings to continually 
monitor hospitalized patients whose physiological conditions demand for close 
attention. Sensors gather extensive physiological data in this manner, which is 
then analyzed and stored by gateways and the cloud (Vermesan et al., 2022). 
Alike, IoT services may be used by the patient to properly monitor their blood 
pressure, glucose levels, heart rate and other activities for individualized care. It 
supports in monitoring older people’s health problems for prompt and effective 
treatment, as well as for decision-making in tough cases (Singh et al., 2021).

For lowering obstacles to monitoring critical health indicators, reduce 
wasteful healthcare expenses and efforts, and deliver the appropriate level 
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of medical care at the appropriate time for patients who require ongoing 
assistance or monitoring (Vermesan et al., 2022), IoT is essential in healthcare. 
Additionally, as the technology advances and more firms begin to utilize it, 
cost-benefit analysis for the IoT will receive a significant amount of attention. 
Businesses must carefully assess IoT-related possibilities and challenges to 
make the most use of their resources considering their potential, but ambiguous 
advantages and high investment costs (Lee & Lee, 2015). Also, by utilizing this 
technology, healthcare insurance providers may identify claims of fraud and 
generate greater transparency. By performing well, this enhances the patient’s 
treatment workflow (Singh et al., 2020).

Due to its capacity to predict the approaching disease state with the aid 
of relevant data from the patients being monitored, IoT applications are also 
employed to satisfy the crucial necessity to reduce the consequences of the 
COVID-19 pandemic (Singh et al., 2020). From treating chronic diseases at 
one end of the spectrum to avoiding sickness on the other, it can be said that 
the IoT plays a significant role in healthcare applications (Vermesan et al., 
2022). Data management, data interchange, security, and privacy issues, as well 
as unified and universal access are some of the obstacles that the integration 
of IoT technology in the healthcare sector poses. Technology associated with 
cloud computing is one potential response to these challenges (Dang et al., 
2019). Under the subheadings of cloud computing, telemedicine, and wearable 
technology, the application of the internet of health items will be thoroughly 
investigated.

6.2.	Cloud	Computing	in	Healthcare	Industry

A platform for data processing and storing, like cloud computing, is 
now urgently needed as a result of the Internet of Devices’ (IoT) recent rapid 
development, that facilitated the connecting of numerous smart things and 
sensors and also the construction of continuous data interchange among them 
(Dang et al., 2019). As with the majority of IoT applications, HealthIot depends 
on broadband networks to save and rapidly analyze high-dimensional data, 
such audio or video, to support real-time decision-making. Technically, cloud 
computing offers a simple back-end option for processing data streams from IoT 
devices (Lee & Lee, 2015) for quicker deployment, adjustable resources, and 
scale economies (Dang et al., 2019). Over the cloud, information is acquired and 
processed from electronic health records, imaging technology, medical sensors, 
gadgets, and cellphones. After processing and being securely saved in the cloud, 
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the chain of obtained data also is made available to healthcare professionals 
or forwarded to other systems for additional sector healthcare IoT solutions 
(Hossain & Muhammad, 2016).

In the healthcare field, the growth of IoT and cloud computing is enhancing 
worker motivation, patient safety, and operational effectiveness (Dang et al., 
2019). That’s why, the development of cloud computing technologies and big 
data analytics is critical to the success of HealthIIoT (Hossain & Muhammad, 
2016). According to McKinsey, if healthcare institutions innovate more 
successfully, adopt digital transformation, and achieve their strategic goals, 
cloud capabilities might be worth between $100 billion and $170 billion in 2030 
(Gilbert et al., 2021).

Along with the advantages of using cloud computing, including 
availability, cost savings, dependability, fast processing, and integration, there 
are some drawbacks that should be summarized as (Hassan et al., 2018); (i) 
Halting risk (In case of internet disconnection or if the cloud service provider 
experiences technical glitches, the system may risk a complete shutdown) (ii) 
Restricted connection risk (The end user can control current services, apps, and 
data, but cannot alter the infrastructure in any way) (iii) Security risk (Due to 
its relocation to a third-party cloud service provider, the company’s critical data 
will be susceptible to hacking) (iv) Supplier lock-in risk (The necessity to merge 
existing cloud apps with another platform can make shifting providers of cloud-
based services challenging). 

6.3.	Telemedicine	in	Healthcare	Industry

One of the most well-known applications of IoT in healthcare is 
telemedicine, which uses electronic information and communication technology 
to communicate with patients. It describes the entire range of products created 
to assist patients and their doctors or healthcare professionals. To put it into 
perspective, telemedicine refers to the practice of providing medical care online, 
typically using video chat. In order to care for a patient who is far abroad, 
telemedicine, as a technological innovation, utilizes a variety of electronic 
communication mechanism, such as video-conferencing, image-sharing, and 
remote monitoring of patients (Haleem et al., 2021). 

In a nutshell, the advantage of telemedicine lies in comforting patients for 
allowing to obtain an electronic prescription for medicine or a specialist visit, 
helping with the management of chronic diseases (like diabetes, high blood 
pressure and several chronic lung disorders) or patients receiving palliative care, 
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particularly in times of pandemic, like Covid-19, supporting patients, who are 
unable to visit a doctor or wait at home, to be less exposure to disease and get the 
health treatment in a safe manner, easining documentation (Perrone et al., 2020; 
Haleem et al.,2021; Stifani et al., 2021). 

The healthcare management system can benefit from telemedicine in 
a number of ways. The number of doctor visits can be reduced, for instance, 
by adopting telemedicine services via video conferencing or other virtual 
technologies. Due to this cutting-edge technology, monitoring and supervising 
the recovery of patients who have been released would be easier. Additionally, 
due of its efficiency and positive attributes, it makes running clinics and hospitals 
easier. Thus, telemedicine lowers the cost of medical care and frees up time for 
both patients and medical staff (Haleem et al., 2021). 

Telemedicine undoubtedly has many potential benefits, but there are some 
drawbacks as well. The main ones that may be anticipated are: a decline in 
the patient-provider interaction; issues with the quality of health data; lack of 
physical exam, vitals, ultrasound; technological limitations that face the patients, 
difficulties to stay on schedule, and institutional and bureaucratic challenges 
(Hjelm, 2005; Stifani et al., 2021). Also, a remote visit through video chat might 
not be enough to diagnose a patient correctly and accurately; it could also mislead 
the doctor, lead to malpractice claims, and result in incorrect diagnosis and 
treatment (Perrone et al., 2020). To be clear, digital technology never replaces 
in-person consultations; rather, it serves to augment them (Haleem et al., 2021). 

6.4.	Wearable	Devices	in	Healthcare	Industry

Key technologies are being incorporated into intelligent systems by 
wearables to create new functionality for clothing, textiles, patches, watches, 
and other body-mounted devices. Intelligent wearable technology can offer 
actuation capabilities for completely automated systems utilized in healthcare, 
well-being, safety, and security applications as well as infotainment applications 
interconnected to IoT applications for energy, lighting, and smart cities 
(Vermesan et al., 2022). 

Wearables with several sensors built in may upload a user’s health data 
to a database for processing in real time. These wearables are further powered 
smartphones, which employ their processing capacity to evaluate the data 
gathered or send the data to a cloud computing-based framework for archiving, 
processing, and analysis. Finally, the analyzed data is shown using a health app 
for smartphones (Dang et al., 2019). 
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In other words, these wearable devices (from eyeglasses, hats, headbands to 
smart wristbands and shoes) may record readings, identify patterns, and provide 
notifications to track the health of chronic patients, which can aid in diagnosis, 
treatment, and customer service. That’s why, healthcare providers do the process 
quickly when these wearables used in conjunction with a real-time position 
monitoring. Additionally, wearable technology lowers total financial costs while 
offering patients and healthcare professionals a number of advantages (Javaid et 
al., 2022, Dang et al., 2019). 

Wearable technologies have significant drawbacks in addition to their cost-
effectiveness, such as; (i) data overload (especially false positive findings will 
lead to overdiagnosis, overtreatment, and greater burden for the physician), (ii) 
as a result of being patient-driven rather than clinician-driven, healthcare may 
be used excessively (Manninger et al., 2020), (iii) various platforms are required 
for data to flow without interruptions (iv) technical constraints exist, including 
those related to size and battery power, (v) these items cost a lot (Çiğdem & 
Yanık, 2022). 

6.5.	Artifical	Intelligence	in	Healthcare	Industry

According to OECD (2019), an artificial intelligence (AI) system is a 
machine-based system that may affect the environment by providing predictions, 
making suggestions, or making judgments for a specific set of goals. To put it 
another way, with its capabilities to decide things, critically think, learn new 
things, and develop over time, artificial intelligence, which was first described 
in 1956, demonstrates how machines can imitate human cognitive processes. 
Artificial intelligence systems may now be planned, developed, and implemented 
on a large scale thanks to the latest innovations in hardware, software, and 
network technology (Yigitcanlar et al., 2020).

AI is the modeling of intelligence agencies (computers) in a way that we 
humans would regard intelligent or humanlike. Agents acquiring features like 
knowledge, thinking, problem-solving, perceiving, training, organizing, and the 
capacity to handle objects and move are among the fundamental ideas of AI 
(Panesar, 2019).

Despite the complexity and high cost of developing and implementing AI 
technology, it has already started to have an impact on nearly every facet of 
healthcare, from support for clinical decisions at points of treatment to patients’ 
self of chronic illnesses at home to developing drugs in the actual life (Chen et 
al., 2020). Numerous areas of patient care along with operational procedures 
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inside organizations that provide, pay for, and distribute pharmaceuticals could 
be transformed by these technologies (Davenport & Kalakota, 2019).

Technology-wise, AI is a group of technologies. Some of these technologies, 
like machine learning, are extensively used in healthcare. In machine learning, 
models are trained using existing data so that they can recognize the test input 
when someone provides them the data you are employing for testing (Manne 
and Kantheki, 2021). The benefits of AI in healthcare can be summed up as 
follows: (Sharma, 2021; Chen et al., 2020; Torun, 2022). 

 Robot-assisted surgeries will take the place of highly expensive 
procedures and be both more affordable and better for patient care.

 Utilizing big data to its full potential to understand better patients;
 AI will lower healthcare costs, enabling everyone to access basic 

medical services.
 AI will make healthcare decision-making considerably simpler thanks 

to the utilization of real-time data.
 Encourage communication, enhance quality, security, and effectiveness 

of choices taken using evidence, and enhance all of the aforementioned.
 With the aid of AI, operational work will be carried out significantly 

more efficiently and decisively, resulting in a 30% reduction in healthcare 
expenses.

 Wearable medical gadgets with AI will be able to overcome challenges 
more quickly than with traditional methods.

 The maintenance of hospital records, which is currently a laborious 
task, will benefit from AI due to its being quick and effective.

 AI will help accelerate treatment and diagnosis, in other words better 
patient outcomes and experiences.

 AI will lessen human labor requirements and free up their attention 
for more critical tasks, such as attending to patients’ vital mental wellbeing. 
For example, with the use of Chatbox (a digital technological tool), individuals 
receiving Behavioral Activation (BA) treatment will more successfully get 
emotional help, tailored assistance, and distant mental wellbeing follow-up.

 Diseases will be diagnosed more promptly and precisely than by a 
doctor, allowing for quicker treatment.

 Radiologists are outperformed by algorithms in the detection of 
hazardous cancers. Furthermore, they demonstrate how to build cohorts for 
expensive diagnostic testing.

 Boost the efficiency of the healthcare system.
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In addition to these benefits, health organizations must overcome a number 
of obstacles to make AI successful. These obstacles involve: (1) a lack of 
understanding of what a given sort of AI technology can and cannot perform; (2) 
a poor understanding strategies for integrating various AI technologies into the 
current healthcare system to successfully solve the most urgent issues that health 
organizations are actively facing; (3) a lack of a workforce with the necessary 
training for AI implementation; (4) the confusion of AI technologies with legacy 
systems; and (5) a funding shortage (Chen et al., 2020). 

6.6.	Bigdata	in	Healthcare	Industry

Big data can be broadly referred to as a collection of enormously 
complicated data sets that are challenging to manage using conventional data 
processing software or typical database administration tools. The fundamental 
purpose of big data is to cost and labor values from very huge volumes of a wide 
variety of data sources (Olaronke and Oluwaseun, 2016). Big data is the term 
used to describe the expansion and accessibility of data that are characterized by 
a high volume, high velocity, quick emergence, and a wide variety of formats. 
There are also suggestions for additional features, such as volatility in the sense 
of irregular productivities, variety of sources, and unpredictability through time. 
In order to improve insight and decision-making, big data processing must be 
cost-effective and inventive (Miah et al., 2022) Big data is also described as 
a significant amount of fast-moving, complicated, and variable data that calls 
for sophisticated methods and tools for information gathering, management and 
evaluation (Olaronke and Oluwaseun, 2016).

Figure1. Big Data Analytics in Healthcare: A Conceptual Model 

Source: Kamakshi, 2018.
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Big data analytics in healthcare offers solutions to a diverse variety of 
queries and investigations by evaluating comprehensive historical data about the 
patient family background, chronic illnesses, the kind of surgery or medication 
for the patient, the advantages and potential complications of the surgeries and 
medication, the progress in health, and the amount of time it takes to recover 
from an illness (Kamakshi, 2018).

The health care industry’s wealth of data is one of its defining characteristics. 
In recent decades, the health care industry has developed incredibly quickly 
thanks to advances in diagnosis and treatment. The information is derived from 
a wide variety of sources in this industry. Unquestionably, this data is big data. 
The data was divided into the following categories from a variety of sources 
(Patel and Patel, 2016: 156-157; Olaronke and Oluwaseun, 2016): 

 Behavioural data (social media data): Information gathered from 
sites like Facebook, LinkedIn, Twitter, and others. Websites for health insurance 
plans and smartphone apps are further examples. 

 Machine generated data: Readings obtained from distant sensors, 
meters, and other gadgets for monitoring vital signals.

 Biometric data (data produced by wearables or sensors): Blood pressure 
readings, finger prints, heart rate, information on genetics, measurements of the 
heart rate and pulse oximetry, signature, various medical imaging, retinal scans, 
X-rays, and other similar sorts of data are examples of the data that can be 
collected (Mehta & Pandit, 2018):

 Human-generated data: In the form of semi- and unstructured data. 
Examples include, doctor’s notes, laboratory outcomes, electronic medical 
records, and paper documentation.

 Epidemiological data: These data consist of crucial statistical 
information, health surveys, and disease registries.

 Publication data: These comprise information obtained from clinical 
studies and medical terminologies.

When it comes to the development of medical treatments, big data might 
be a very important factor. Worldwide healthcare spending is predicted to rise at 
a compound annual rate of growth of 5% between 2019 and 2023, up 2.7% from 
2014 to 2018, according to the Economist Intelligence Unit’s World Industry 
Outlook 2019, published in 2019 (Singh et al., 2021). In addition, big data has 
the potential to provide numerous substantial benefits to the healthcare sector, 
including (Reddy, 2021):
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• Software can detect anomalies between a patient’s health and medical 
prescriptions, warning health providers and patients when a medication error is 
possible. This contributes to a decrease in medication errors.

• The majority of persons who visit emergency rooms are recurrent 
patients and they are responsible for up to 28% of all visitors. Big data analysis 
can help identify these individuals and develop preventative measures to deter 
them from returning. 

• Hospitals and medical centers may be able to project upcoming enrollments 
with the help of big data predictive analysis, enabling these organizations to 
assign the right staff to care for patients. When a facility is understaffed, this 
reduces costs and help cut down on emergency room wait times.

•  Datasets that provide a rich electronic health record can be considered 
as a by-product of healthcare delivery, helping a healthcare organization manage 
exponentially increasing data volumes (Wang et al., 2018). 

• Benefits consumers by giving them relevant information on disease 
better prognosis, hospital specifics, health symptoms, and contact information 
for insurance providers who step forward to offer patients financial advantages 
(Kamakshi, 2018).

To enable the transition from a population-based to a customized medical 
system, big data analytics are employed in the healthcare sector (Jena & Kar, 
2019). Big data analytics has the ability to analyze health data and generate 
insightful information that can assist enhance the clinical, operational, and 
financial outcomes (Mehta & Pandit, 2018). In addition, by spotting the weak 
points during disaster events and combining data from multiple fields, such as 
medicine, economics, and effectiveness, it aids in the supervision of public health 
and enables effective and efficient action in the actual life (Kamakshi, 2018). 

Since technology and innovation, advance, more parameters for measuring 
healthcare-related concerns become available. In the context of healthcare, there 
isn’t a certain amount of predetermined sets or components for which data are 
gathered for future analysis; instead, the data must correspond to the intricate 
web of a specific human body system. Even the interdependencies of each 
organ with the others are still a mystery. The existing data becomes obsolete 
as technology advances and more details are explored. As a result, significantly 
more advanced tools and analysis are required than in manufacturing industries 
to manage the data connected to human systems and turn it into information that 
is helpful to a population (Jena & Kar, 2019).
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Along with its numerous applications and advantages, big data also has 
significant challenges that should not be ignored in the context of the health 
system. These can be summed up as follows: (i) concerns regarding patient 
privacy, (ii) ambiguity surrounding data ownership, (iii) accessibility of patient 
data for scientific research, and (iv) sharing of scientific work as digital objects 
for verification and replication (v) lack of motivation for healthcare institutions 
to take the initiative to deal with technology issues (Adibuzzaman et al., 2018).

7. Conclusion 

The knowledge economy’s main drivers may be regarded as the expansion 
of the global economy and the rise of knowledge-based economic activity. 
The development of information density is influenced by the power produced 
by the revolution in technology and technological innovation. Other terms 
of the knowledge economy that are related, but not the same are the “new 
economy,” “weightless economy” and “digital economy.” The “new economy” 
is the transition from an industrial economy based on tradition to one based on 
technology (Hogan, 2011: 4). A weightless economy is one in which knowledge 
goods-items that reflect ideas-replace intermediate goods (Grimaud, 2008: 1). A 
“digital economy” is one that is based on digital products and services produced 
by digital businesses and traded online (Hojeghan & Esfangareh, 2011: 309). 
The first section of the chapter discusses the macroeconomic impacts of the 
knowledge economy after introducing the key conceptual framework for it. 
In a nutshell, the knowledge economy’s key pillars-information technology, 
innovation and human capital-have a significant positive impact on economic 
growth and welfare, especially in emerging economies.

To comprehend the dynamics of the knowledge economy requires 
integrating technological advancement and innovation. One of the areas in this 
that is most impacted by technological advancements is the health care system, 
as technology affects every aspect of our everyday lives in every area. The 
benefits of the internet and other information and communication technologies 
are used extensively in the healthcare system, notably during the diagnosis and 
treatment processes. In light of the IoT, cloud computing, telemedicine, wearable 
technology AI, and big data, the digitization of the healthcare system is therefore 
discussed in length in the second section. In order to comprehend the benefits to 
be delivered in the health system and the challenges that must be established and 
overcome, the two sides of the digitization process are investigated. 

A brief review of the benefits of digitalization tools in the healthcare 
system is as follows: high-quality patient care may be delivered with the help 
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of IoT, large-scale patient health data can be monitored and saved. Wasteful 
healthcare spending and efforts can be avoided, and claims of fraud can be 
identified when increased transparency is established for healthcare insurance 
providers. Additionally, cloud computing aids in the quick processing of data 
from IoT technologies, ensuring patient safety and operational effectiveness, 
as well as accessibility and cost reductions. Telemedicine’s capability of 
monitoring patients remotely aids in the management of long-term illnesses, 
decreases doctor visits, and lessens the medical care costs. In the increasingly 
digitalized world, wearable technology is becoming more and more useful, 
particularly for monitoring patients with chronic conditions. By using their 
smartphones to track their own health, patients can reduce their own medical 
costs. Contrary to conventional medical treatments, artificial intelligence 
improves the effectiveness of the healthcare system, enables faster disease 
detection thanks to algorithms, decreases the need for laboratory testing, and 
lowers overall healthcare costs by decreasing administrative work. Given the 
abundance of resources available to gather information in the healthcare sector, 
the volume, utilization, and management of big data are becoming incredibly 
valuable. Some of its benefits include the ability to detect conditions that might 
qualify as anomalous and provide a warning, as well as advancements in the field 
of preventive medicine, a reduction in the workload of crises, and a restriction 
on health care costs.

Another aspect of digitization technologies is their drawbacks, that need 
to be emphasized for patients, healthcare practitioners, healthcare insurance 
providers, and policymakers to be aware of and overcome. The challenges of 
IoT technology in the healthcare sector are data management, privacy, and 
security. Additionally, there are also risks associated with cloud computing, 
including security, connectivity restrictions, and stopping hazards. Likewise, a 
telemedicine visit without a physical examination may confuse the doctor and 
lead to the inaccurate treatment plan. Wearable devices, which are becoming 
more common in the health sector due to increased digitization, may result in data 
overload as well as technical difficulties like battery charging. Along with a lack 
of adequate training and information about the legal system and funding for AI, 
there is a great deal of confusion surrounding the potential and limitations of AI 
technology in the healthcare sector. Discussions about the privacy feature when 
patient data is utilized for scientific investigations are taking place concurrently 
with the widespread usage of big data in the field of health.

In the knowledge economy and in the area of health, where digitalization is 
becoming more and more pervasive every day, it is hoped that this study would 



238    ECONOMICS AND ADMINISTRATION SCIENCES

raise awareness among health professionals, health insurers, patients, policy 
makers, and researchers. The advantages and drawbacks of the technologies 
that support digitalization are carefully considered for this aim. It is advised that 
future studies investigate at much more technology advancements in the area of 
health in order to continue the body of literature.
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1. Introduction

After the beginning and development of the industrial revolution, 
Occupational Health and Safety is seen as an important field of 
application discipline all over the world. The increase in work accidents 

and occupational diseases in the world has shown the necessity of this field over 
time. According to ILO data, there are 3.5 billion workforces in the world and 
400 million people are exposed to occupational accidents. At the same time, more 
than 2.5 million people suffer from work accidents or occupational diseases. At 
this point, the percentage of interest in the literature on this field is important. 
It is thought that the level of development related to the specified field, both in 
business life and in academia, will increase the effect on occupational health and 
safety. Developing and maintaining awareness of occupational health and safety 
in Turkey will represent a period in which the realities of humanity are preserved 
for future generations. For this, one of the steps to protect work accidents and 
occupational diseases is to increase academic studies on this field and to raise 
awareness. This study aimed to determine the status of existing studies and to 
shed light on new studies to be done in this direction by examining academic 
research in the field of occupational health and safety in the world and in Turkey 
while examining the process, it has been tried to understand how it is distributed 
on different criteria by performing a descriptive analysis, which is a qualitative 
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study technique, over the studies carried out in Google Scholar, ScienceDirect, 
SpringerLink, Jstor, YÖK Thesis Center, DergiPark in the field of occupational 
health and safety. It is expected that the data obtained in this way will guide new 
research and shed light on new academic studies.

2. Literature Knowledge

In Turkey started with the Dilaver Pasha Regulation and continued with 
many different laws (Dilik, 1985). Although Turkey has made many legal 
regulations, it ranks first among EU countries in terms of work accidents and 
occupational diseases (Osha, 2022). This situation indicates the need to raise 
awareness in all areas of occupational health and safety. One of these areas is 
the distribution and quality of academic studies (Altın & Taşdemir, 2016). The 
impact of the work carried out in the field of occupational health and safety on 
real business and social life is undeniable. It is an important door in the formation 
of an awareness that affects both the employee and the employer. It is a fact that 
there are „Occupational Health and Safety”  courses in important universities in 
the world today. In Turkey, especially after the law numbered 6331 was enacted, 
many universities added this course to their curriculum and an attempt was made 
to ensure that students belong to this consciousness starting from associate, 
undergraduate and graduate education. Karakütük (2012) stated that “Higher 
education institutions have functions such as ensuring the advancement of 
science and technology, conducting research and teaching, suggesting solutions 
to the problems of the country, raising high - qualified manpower that the society 
needs, and publishing.” In this respect, higher education is about society and aims 
to raise individuals with this awareness. At this point, a balanced increase over 
the years has been observed in the international databases of Google Scholar, 
ScienceDirect, SpringerLink, Jstor in postgraduate education on occupational 
health and safety, and in publications in YÖK Thesis Center, Dergipark, after 
the Occupational Health and Safety Law No. 6331. increase was observed. At 
this point, it is thought that examining the studies in the field of occupational 
health and safety will support new studies in this field. Subject areas of studies 
in the field of occupational health and safety, distribution by years, distribution 
according to universities and the regions they are affiliated with, analysis 
techniques, distribution in master or doctorate division are considered as matters 
that will help new researchers.

At this point, it is desired to determine how it is distributed on different 
criteria by performing descriptive analysis, which is a qualitative study technique, 
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over the studies carried out in Google Scholar, ScienceDirect, SpringerLink, 
Jstor, YÖK Thesis Center,  Dergipark.

3. Method

Data were collected from studies in Google Scholar, ScienceDirect, 
SpringerLink, Jstor, and Dergipark, which include different disciplines, by 
searching with the keywords “Occupational Health and Safety”. Data were 
collected with two different keywords as “Occupational Health, Occupational 
Safety” and an effort was made to analyze the data with the descriptive analysis 
research method using the content analysis method, which is a qualitative 
method, and the data scanning model.

The scanning model is a model that aims to describe a past or present 
situation as it is in order to reveal its various features (Karasar, 1995). Content 
analysis method was used in this project. Content analysis includes categorizing 
and interpreting the questions that are the subject of the research in a systematic 
and analytical way ( Kleinheksel et al., 2020). The purpose of this research 
carried out; The articles, papers, theses and other publications made in the studies 
searched in Google Scholar, ScienceDirect, SpringerLink, Jstor, YÖK Thesis 
Center, Dergipark with the keywords “Occupational Health and Occupational 
Safety”, by year, by branch of science, The aim is to determine the trends and 
percentages of the studies that are separated according to research techniques 
and methods.



248    ECONOMICS AND ADMINISTRATION SCIENCES

Table 1 : General Profile and Content of Theses

General Profile and Content of Theses

Codes Criteria Sub-Criteria / Indicators

1 Title of Thesis 

2 Author of the Thesis

3 Thesis Type
1. Master 2. Doctorate 3. Specialization in 
Medicine

4 Year Written Thesis

1986, 1987, 1988, 1989, 1990, 1991, 1992, 
1993, 1994, 1995, 1996, 1997, 1998, 1999, 
2000, 2001, 2002, 2003, 2004, 2005, 2006, 
2007, 2008, 2009, 2010, 2011, 2012, 2013, 
2014, 2015, 2016, 2017, 2018, 2019, 2020, 
2021, 2022

5 Gender of the Thesis Author 1. Female 2. Male

6 Title of Thesis Advisor
1. Prof.Dr. 2.Doç.Dr. 3. Asst.Prof.Dr.  4. 
Dr.

7 University of the Thesis

1. Üsküdar University 2.Gazi University 3. 
Istanbul Technical University 4. Istanbul 
University 5. Ege University 6. Dokuz 
Eylul University 7. Marmara University 8. 
Çanakkale 18 Mart University 9. Çukurova 
University 10. İstanbul Aydın University

8 Thesis Topics

1- Public Health 2. Labor Economics 3. 
Medical Specialization 4. Engineering 
Sciences 5. Law 6. Accidents 7. Industrial 
Engineering 8. Civil Engineering 
9.Education - Training 10. Business 
Administration 11.Mining Engineering

9
Research Technique of the 
Thesis 

1. Quantitative 2. Qualitative 3. Other

10
Distribution of the Thesis 
by Regions 

1. Marmara Region 2. Central Anatolia 
Region 3. Black Sea Region 4. Eastern 
Anatolia Region 5. Mediterranean Region 
6. Aegean Region 7.Southeast Anatolia 
Region the basis of
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4. Finding

Attracts more attention in the academic community with the increase 
in legal regulations in line with the needs related to Occupational Health and 
Safety. Parallel to this, it is observed that scientific publications related to this 
field of study have increased. The data obtained as a result of the research 
were expressed in percent (%) and classified according to their diversity, and 
also tried to be interpreted by creating tables. Academic studies in the field of 
occupational health and safety were primarily examined in the international 
publication bases of Google Scholar, ScienceDirect, SpringerLink, Jstor, YÖK 
Thesis Center and DergiPark. Accordingly, in the studies searched with the 
keyword “Occupational Health and Safety”, Google Scholar, which is the index 
base with the widest infrastructure of the most publications, was found.

Table 2 is examined, in the studies carried out until 2022, in the frequencies 
where a continuous increase is observed over the years, 47.93% in Google 
Scholar, 9.2% in ScienceDirect, 3.89% in SpringerLink and 3.22% in Jstor, 
YÖK Thesis Center A distribution of 1.3% and 39.32% is seen in DergiPark. 
At this point, it is determined that Google Scholar has the most “ Occupational 
Health and Safety” study add-ons. It is thought that this difference is due to the 
fact that Google Scholar is more universal than other databases.

Table 2 : Databases Percentages of the Publication

Table 3 shows the number of theses in YÖK Thesis Center. In total, 2497 
Master’s, Doctorate and Medical Proficiency theses have been written on 
“Occupational Health and Safety”.
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Table 3: Number of Theses Written Between 1950-2022

YÖK stated in Table 4 when the distribution of theses according to 
universities in the detailed search made in the Thesis Center with the keyword 
“Occupational Health, Occupational Safety” is examined, it is determined that 
90.3% of the postgraduate theses were written as Master’s thesis, 8.96% of the 
doctorate thesis and 1.4% of the doctoral thesis were written. has been done. It 
can be said that the fact that the master’s theses showed a high rate was easier 
and shorter than the doctorate.

Table 4 : Type of Thesis

As can be seen in Table 5, it has been revealed that women (57.4%) 
have a higher tendency to do postgraduate education than men (42.6%) in the 
distribution of the analyzed theses by gender. It is thought that some of the main 
reasons why male individuals have a lower rate of postgraduate thesis writing 
compared to females are men’s tendency to go to work as soon as possible, as 
well as the factor of military service, the low willingness of male individuals 
who only want to be an academician, and general reluctance.
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Table 5 : Gender

In Table 6, it is seen that 46.3% of the theses accessible between the years 
1986-2022 were made with quantitative, 39.1% qualitative and 14.6% other 
research techniques. It should also be said that there has been an increase in the 
type of qualitative study in recent years. It is thought that the academic world 
adapts to the current situation in terms of research techniques and determines 
research techniques according to needs.

Table 6 : Research Technique of the Thesis

YÖK stated in Table 7 when the distribution of 2497 graduate theses, which 
have the “Occupational Health, Occupational Safety” index in the Thesis Center, 
according to their topics, it was determined that the most of the postgraduate 
theses were in the field of Public Health with 14.32%. Public Health with 8.98% 
Labor Economics and Industrial Relations, 7.45% Engineering Sciences, 6.47% 
Law, 6.34% Accidents, 5.87% Industrial and Industrial Engineering, 4.65% 
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Civil Engineering, 4.23% Education and Education is followed by Management 
with 3.88%, Mining Engineering and Mining with 3.212%.

Table 7 : Thesis Topics

In the table shown in Table 8, it is observed that those who do academic 
studies mostly work with the title of Dr. Lecturer. The reason for this can be 
described as having a graduate student, which is the criterion for the promotion 
of the academicians who have the title of Dr. Faculty Member. However, it is 
noted that students doing doctorate work mostly with faculty members with 
the title of Professor, Associate Professor and Phd is seen that the Assistant 
Professor advisors is less.

Table 8 : Thesis Advisors by Title
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YÖK stated in Table 9 when we look at the distribution of the theses with 
the “Occupational Health, Occupational Safety” index in the Thesis Center 
according to universities, it is desired that the postgraduate theses are mostly 
found in Üsküdar University with a rate of 8.67%. Üsküdar University was 
followed by Gazi University with 4.65%, Istanbul Technical University with 
4.12%, Istanbul University with 3.89%, Ege University with 3.7%, Dokuz 
Eylul University with 3.54%, Marmara University with 3.11% and 2.89%. and 
Çanakkale 18 Mart University, Çukurova University with 2.77% and Istanbul 
Aydın University with 2.71%.

Table 9 : Distribution of Theses by Universities

Specified in Table 10 YÖK when the redistribution of theses in 144 
universities with “Occupational Health, Occupational Safety” index in the thesis 
center is examined, 37.2% of them are in the Marmara Region, 23.5% are in the 
Central Anatolia Region, 11.6% are in the Central Anatolia Region. It has been 
seen that 2 of them are carried out in the Aegean Region, 11.3% in the Black 
Sea Region, 9.63% in the Mediterranean Region, 5.29% in the Eastern Anatolia 
Region and 1.48% in the Southeastern Anatolia Region.
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Table 10 : Distribution of Theses by Regions

4. Conclusion and Recommendations

It is estimated that there are 3.5 billion workforce in the world. This number 
of workforce can be considered as the number of people who need to have the 
necessary protection and practice regarding occupational health and safety. 
Potential carelessness will adversely affect both the occupational safety and the 
health of the employees. This situation will prepare the infrastructure that will 
negatively affect both the employer and the employee in economic, social, legal 
and many areas. At this stage, it is seen that there is a serious awareness of 
occupational health and safety in developed countries. This can be expressed 
by the lower number of work accidents and occupational diseases compared to 
other countries. For this reason, the number, quality and distribution of studies 
in the world both in the field and academically draws attention. In this way, it 
is aimed to determine the current situation and to shed light on new studies by 
examining academic studies in the field of occupational health and safety in the 
world and in .Turkey At this stage, with the content analysis method, which is 
a qualitative research technique, the data were analyzed with the descriptive 
analysis research method using the scanning model. In this way, it has been tried 
to determine how it is distributed on different criteria.

According to the general research, academic studies in the field of 
occupational health and safety were first examined in the international publication 
bases Google Scholar, ScienceDirect, SpringerLink, Jstor. Accordingly, in the 
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studies searched with the keyword “Occupational Health and Safety”, Google 
Scholar and DergiPark were found the most in the index base of publications 
with the widest infrastructure.

According to the results of the research conducted at the YÖK Thesis Center, 
which is the postgraduate thesis database in Turkey, 2497 theses were examined. 
It has been observed that master’s theses are ahead of other studies with a rate of 
90%. It was determined that there were 57% female and 42% male participants 
in the studies. In the research techniques section, it was noted that there was 
a Quantitative study with 46% and a Qualitative study with a ratio of 39%. It 
has been observed that studies on occupational health and safety, especially in 
the fields of Public Health, Labor Economics and Medical Specialization, are 
clustered. Looking at the thesis advisor titles, in half of all studies, Dr. It is 
noteworthy that there are professors with the title of Faculty Member. It was 
determined that most of the theses were made to Üsküdar University. This 
university is followed by Gazi University, Istanbul Technical University and 
Istanbul University. Looking at the regional distribution, it is observed that the 
majority of studies are carried out in universities in the Marmara Region.

As a result;
• International and national database reviews on occupational health and 

safety should be updated from year to year and the current situation should be 
revealed for each year.

• Thesis Centers of the countries whose postgraduate thesis research related 
to YÖK Thesis Center are located abroad should be scanned and the data that 
will be the subject of comparison should be presented.

• Directed to encourage students to research on innovative and current 
thesis topics and research.

• Made to universities that have not yet done or little work in the field of 
occupational health and safety by encouraging them to work in the relevant 
field.

• Thesis topics, especially in the Technical sections, it should be encouraged 
and suggestions should be made in order to show a tendency to the subjects that 
have never been written or written very little.

• In the thesis studies on occupational health and safety, universities in 
the Mediterranean Region, Eastern Anatolia Region and Southeastern Anatolia 
Region should be encouraged to work on this field by providing some incentives 
and suggestions.

• The issue of occupational health and safety can be combined with 
adhosism. 
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Adhosism; It is defined as a “ problemsolving strategy” developed as soon 
as possible to solve specific problems, based on improvisation, and generally 
containing temporary solution suggestions (Polat, 2017).
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1. Introduction

Nationalism and supranationalism are two different concepts that refer 
to how a country is legally, politically and economically ruled. The 
importance and emergence of nationalism has its roots back in the 

middle age, while supranationalism is a rather new concept, which took shape 
in the twentieth century. 

Nationalism is an ideology that creates and sustains a nation as a concept of 
a common identity for groups of humans. According to the theory of nationalism, 
the preservation of identity features, the independence in all subjects, the well-
being, and the glory of one’s own nation are fundamental values.

Supranationalism is a method of decision-making in international 
organizations, where power is held by independent appointed officials or by 
representatives elected by the legislatures or people of the member states. 
Member-state governments still have power, but they must share this power 
with other actors. Furthermore, decisions are made by majority votes, for this 
reason it is possible for a member-state to be forced by the other member-state 
to implement a decision against its will.
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What is important to know is to what extent does supranationalism prevail 
in the current world order? Are the nations ready to give up the sovereignty of 
their states, and why? Will supranationalism eliminate the nation-states? 

These are the main research questions of this study which will be analyzed 
and addressed in this work. Within this prospect, our study is formed of five parts. 
The first part consists of the introduction and the second part covers the concept 
and background of nationalism and its different forms, and point out the related 
concepts such as nation-states, patriotism, language, etc. The third part analyses 
the evolution of supranationalism, the concepts of intergovernmentalism and 
neo-functionalism, and explores the “European Union” (EU) as a concrete and 
successful example of supranationalism. The fourth part of our study tries to 
answer where does nationalism and supranationalism stay in the current world 
order; this will be demonstrated by the limits of the supranationalism in the 
EU, and the forms that prevail in different parts of the world mainly in the US, 
Japan, Asia, Africa and also in less developed countries. The last part covers the 
concluding remarks.

2. The Features of Nationalism and its Importance

2.1.	Definition	of	Nationalism

According to Karl Deutsch “A nation is a group of persons united by a 
common error about their ancestry and a common dislike of their neighbors” 
(Deutsch, 1963:3).

The nation is conceived as “limited” as even the biggest of nations 
including around more than a billion people, has restricted, definite and limited 
boundaries, where beyond other nations live (Benedict, 1991: 5-7).

Nationalism is a controversial term, as its most general definition is broad 
and has been controversial throughout history, and examples of nationalism are 
extremely diverse. The most negative consequences of the clash of nationalism, 
ethnic tension, war, and political conflicts within states, are often taken for 
nationalism itself, leading some negative view on nationalism or some arguments 
distorting the meaning of the term.

Nationalism may or may not necessarily imply that one nation is better than 
another, depending on the specific content of it. At times it simply argues that a 
given nation is better of when it is permitted to govern themselves, following its 
own political, economic and cultural interests independently. 

All forms of nationalism must answer the question of who belongs to the 
nation and who does not, and what belonging to a nation means. Early theories 
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of nationalism took the view that the existence and the boundaries of a nation 
were the natural consequence of ethnicity and geography. However, in the late 
20th century, theorists of nationalism influenced by postmodernism began to 
argue that the concept of nations is a socially constructed phenomenon.

2.2.	Evolution	of	Nationalism

The nation-state is born in Europe with the treaty of Westphalia in 1648. 
People long before that time often displayed great importance for the place 
that they lived, very much like nationalism, but it didn’t rely exclusively on 
the idea of nationhood. Divisions along the lines of religion and culture were 
more important rather than owing devotion to the land on which they lived. 
The ancient Greeks called everyone who was not Greek a “barbarian” and 
that gradually designated “the West’s other” (Kırilen, 2018: 19). The Greek 
city states often fought among themselves for dominance. Nationalism can be 
thought of as recognition that another nation exists, but one nation is superior 
whereas before that only one nation was recognized and barbarians were simply 
people who had not yet been conquered and made part of the nation.

Karl Deutsch describes the nationalist as a person dedicated to his own 
nation. Nationalism was still an elite phenomenon for a couple of centuries after 
the Treaty of Westphalia, but during the 19th century in Europe it spread widely 
and became popularized. Nationalism has dominated European and even global 
politics ever since. Much of the 19th century European politics can be seen as 
a struggle between new nationalist movements and old autocratic regimes. In 
some cases, nationalism took a liberal anti-monarchical face whereas in other 
cases nationalist movements were co-opted by conservative monarchical 
regimes. Gradually through that century the old multi-national states such as the 
Austro-Hungarian Empire began to lose their grip, and various localized states 
were absorbed into larger national entities, most notably Germany and Italy.

By the end of the 19th century, nationalistic ideas had begun to spread into 
Asia. In India, nationalism began to encourage calls for the end of British rule. 
In China, nationalism created a justification for the Chinese state that was at 
odds with the idea of the universal empire. In Japan, nationalism combined with 
Japanese exceptionalism.

The First World War marked the final destruction of several multinational 
states (Ottoman Empire, Austro-Hungarian Empire and to some extent Russia). 
The Versailles Treaty was marked by an attempt to recognize the principle of 
nationalism, as most of Europe was divided into nation-states in an attempt to 
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keep the peace. However, several multinational states and empires survived. The 
20th century has also been marked by the slow assertion of nationalism around 
the world with the destruction of European colonial Empires, the Soviet Union, 
and various other smaller multinational states.

At the same time, particularly in the latter half of the century, trends which 
some have interpreted as anti-nationalistic have taken place. The European Union 
is now transferring power from the national level to both local and continental 
bodies. Also, many critics of globalization assert the trade agreements, such as 
NAFTA (now USMCA) and the GATT, and the increasing internationalization 
of trade markets are weakening the sovereignty of the nation-state.

However, nationalism continues to assert itself in response to those trends. 
Street demonstrators fiercely oppose the negative aspects of globalization, 
nationalistic parties continue to do well in elections, and most people continue 
to have a strong sense of attachment to their nationality. Moreover, it is not 
necessarily the case that globalism and European federalism are necessarily 
opposed to nationalism. For example, many theories of Chinese nationalism 
within the People’s Republic of China have articulated the idea that China’s 
national power is substantially enhanced, rather than being reduced, by engaging 
in international trade and multinational organizations. With regard to European 
federalism, some of the strongest supporters of a more powerful European 
Union are local nationalist groups such as Catalans and Welsh nationalists who 
believe that a stronger EU center will create a Europe of the regions and limit 
the power of current nation-states.

2.3. Forms of Nationalism

Nationalism may be a component of the formal “state ideology” or be a 
part of the public opinion which can be accompanied with societal and ethnic 
discourses, which may also turn into a religious or ideological thought. Most of 
the nationalist views include some of these components.  

* “Civic (or civil) Nationalism” is the form of nationalism in which the 
state derives political legitimacy from the active participation of its citizenry, 
the “will of people”; “political representation”. This theory was first developed 
by Jean-Jacques Rousseau and put down in various writings, particularly on the 
“Social Contract”. Civic Nationalism lies within the traditions of rationalism 
and liberalism. It is the theory behind the representative democracies such as the 
United States and France.
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* “Ethnic Nationalism” provides states political authority over their 
groups based on historical, ethnic or cultural lines. This concept was advanced 
by Johann Gottfried von Herder1, who established the concept of the “Volk”2.

* “Cultural Nationalism” is a form of nationalism where only culture and 
not any hereditary features (such as skin) become the central aspect of what 
constitutes the nation. The best example for cultural nationalists is the Chinese 
who consider their nation to be based on their culture. Race is being played down 
by these nationalists as they consider Manchus and other national minorities 
as part of the Chinese nation. Many Chinese in Taiwan consider themselves 
Chinese nationalists because of their cultural background but they reject Chinese 
Communist government.   

* “State Nationalism” is a variant of civic nationalism, very often 
combined with ethnic nationalism. The nationalistic feelings are that strong that 
they often get priority over the universal rights and liberties. The success of the 
state often contrasts and conflicts with the principles of a democratic society. 
Typical examples are the right-wing Franquism in Spain, as well as the Belgian 
nationalism, fiercely opposed towards equal rights and more autonomy for the 
Flemings, and the Basque or Corsican nationalists. Systematically, wherever 
state nationalism is strong, there are conflicting appeals to both the loyalty of the 
people, and on territories.

* “Religious Nationalism” is the form of nationalism where state obtains 
political authority in result of common religion. Zionism is an example, though 
many, forms of ethnic nationalism are in some ways religious nationalism as 
well. For example, Irish nationalism is associated with Catholicism; Indian 
nationalism is associated with Hinduism. In general, religious nationalism is 
viewed as a form of ethnic nationalism.

* “Banal Nationalism” is a concept put forward by Michael Billig3 where 
the everyday, less visible forms of nationalism exist, that remind and shape 
minds of the nations on a day-to-day basis. 

As George Orwell put it, “Nationalism is not to be confused with patriotism” 
as two different and opposing ideas are involved. For Orwell, the meaning of 
patriotism is as the following: 

1  Johann Gottfried Von Herder was a German philosopher associated with the Enlight-
enment. He wrote the article, “Materials for the Philosophy of the History of Mankind” 
in 1784, and he discussed the idea of nationalism.     
2  Volk is the German term for “Folk”.
3  Emeritus Professor in Social Sciences at the University of Loughborough.
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“Patriotism is of its nature defensive, both militarily and culturally. 
Nationalism is, on the other hand, inseparable from the desire for power. The 
abiding purpose of every nationalist is to secure more power and more prestige, 
not for himself but for the nation or other unit in which he has chosen to sink his 
own individuality” (Orwell, 1945). 

2.4.	What	Makes	Nationalism	So	Attractive?

One reason why nationalism has maintained its appeal over the centuries 
might be that belonging to a culturally, economically or politically strong nation 
makes one feel better regardless of one’s own contribution to this strength. 
Benedict Anderson has stated, “only face-to-face contact can sustain community: 
nations are in some sense an illusion” (Calhoun, 2016:2).

Historical events, not just wars, in which nationalism played an essential 
role have included The French Revolution between 1789 and 1799, The 1848 
Revolutions throughout the European continent, the nationalization of the Suez 
Canal by Gamal Abdel Nasser, nationalism and resistance in Algeria, the Fiji 
coups of 1987 and 2000. The two World Wars can also be described as historical 
events fueled by nationalism and patriotism. 

Some names among prominent nationalists are Jean-Jacques Rousseau, 
Johann Gottfried von Herder (Materials for the Philosophy of the History of 
Mankind), Mustafa Kemal Atatürk, Winston Churchill.

2.5.	Concepts	Related	with	Nationalism	

* Nationality
Nationality, as defined by Karl Deutsch (1953:75), in societal and collective 

problems of the modern age, nationality equaled positioning of both middle and 
lower social groups in regard to the regional centers (Deutsch, 1953:75). “Joshua 
Fishman (1938: 39) defines nationality as a socio-cultural entity which may not 
have necessarily a politico-geographic realization, in other words, referred to as 
a country, polity or state. In our contemporary times, nationality is defined as the 
condition of belonging to a specific nation, either by being born in a particular 
nation of country/state or by obtaining a particular nationality provided by the 
legal rights and processes of “naturalization”.

* Nation-State
A nation shouldn’t be confused with a state, although nation is many times 

wrongfully used as a synonym for such. The national integration of the United 
States lagged behind that of most European countries, as it went through a Civil 
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War. The coming together of the state and the people makes a modern nation. 
A nation is a people who have hold of a state or who have developed quasi-
governmental capabilities for forming, supporting and enforcing a common 
will. And a nation-state is a state that has become largely identical with one 
people (Deutsch, 1969:19). 

* The widening of political citizenship and the emergence of social 
citizenship occupied a period centered on the early twentieth century. This 
is when the true nation-states, mostly in Europe, were born. Others emerged 
more recently, especially in a sudden great wave affecting all continents after 
1945. According to Mann (1993:117-118), we have witnessed neo-liberal and 
trans-national switches of some nation-state powers in the last twenty-five years 
(Mann, 1993: 117,118). 

* Anti-nationalism 
Anti-nationalism is the idea that nationalism is dangerous and leads to 

conflict and war. It can be defined as the opposition to nationalism where there is 
a non-flexible view and assumption in the supremacy and nobility of a country. 
Besides, nationalism and anti-nationalism are conflictual concepts that cover 
many dimensions such as civilian, judiciary levels and also political campaigns 
(Johansson, 2055:2). 

* Patriotism
Patriotism, in an English language context, differs from nationalism in that 

patriotism is usually regarded as something positive within the national group, 
while nationalism is usually projected on others, usually with a negative effect. 
In a Continental European context, the distinction is rather that nationalism is 
projected towards one’s own people (nation), while patriotism connotes a state 
or an empire and its government. Patriotism invokes the spirit of ‘we feeling’ 
in people towards their country and one another and distinguishes a group from 
other groups. (Olasupo, Olayide Oladeji, Ijeoma, 2017: 264).

* Language
A common language has been one of the main presuppositions for 

nationalism; in France, for example, before the French Revolution, regional 
languages such as Alsacian, Breton and Occitan were spoken in the various 
regions, which were mutually incomprehensible. Following the Revolution, 
French was imposed as the national language. For instance, in Brittany, Celtic 
names were forbidden. The same phenomenon occurred in Britain and the 
United States. In the majority of the cases, policies were passed to accelerate 
the downsizing of minority language groups at various moments in history. 
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Even a policy of “laissez-faire” with regard to languages will generally lead to 
unification under the language of the prevailing group or groups.

In 1800 there were 14 written languages in use in Europe. By 1900 there 
were 30, on the eve of World War II there were 37, and there are as least as many 
now. Europa had 21 states in 1871, 30 in 1914, and even more later (Deutsch, 
1969:21).  

According to Karl Deutsch, there are eight reasons behind the proliferation 
of nations and of written languages, these are mass media, monetization, literacy, 
shift into non-agricultural occupations, urbanization, wage labor and integral 
migration.

For some scholars, nationalism became popular especially in the 19th 
century because of the increasing importance of languages as unifier, in a context 
of high literacy. The number of literate people increased and that was reflected 
in more and more people reading books and newspapers.

In some countries like Ireland or India, nationalist feelings also guided the 
promotion and teaching of traditional languages, such as Celtic, Hebrew and 
Hindi. Nowadays, Spanish is the second most spoken language across the world 
with a large portion in America.

* Racism
Although nationalism does not necessarily imply a belief in one’s own 

superiority over others, excesses of nationalism have frequently led to racist 
variants of the ideology. Around the beginning of the 20th century in many 
countries all over the world a tendency existed to mix nationalism with racism. 
One of the clearest examples of racist nationalism was embodied in the Nazi 
movement in Germany. To point an example of a current political party, “Le 
Front National” (now “Rassemblement National”) leaded by Le Pen in France 
is known to be a racist party.

3. What Is Supranationalism and How Did It Evolve?

3.1.	Definition	of	Supranationalism

As we have indicated in the introduction, supranationalism is a method 
of decision-making in international organizations, where power is held by 
independent appointed officials or by representatives elected by the legislatures 
or people of the member states. Member-state governments still have power, 
but they must share this power with other actors. And as decisions are made by 
majority votes; it is possible hence for a member-state to be forced by the other 
member-state to implement a decision against its will.
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A supranational union, sometimes called also a supranational institution, 
is a group of countries that has some traits of a regional international 
organization, and some traits of a federal state. In other words, it is a “hybrid” 
or “transitional institution”. Some decisions need member states’ consensus 
(intergovernmentalism) and others need only a majority, either of member states 
or of elected representatives (supranationalism).

The process leading to such groups is the trend to globalization as it makes 
country isolation less and less possible. International organizations, that started 
to flourish in the 20th century, are one step as being bodies helping concertation 
between states, but they depend mostly on nation-states’ good wills. Also, the 
trend to create trade blocs, leading to common markets, (NAFTA4, MERCOSUR), 
or one step further, such as economic unions, is growing.

But some countries, in a given geographical location, like a continent or 
subcontinent, feel the need for more integration, without adopting immediately 
all the institutions of a federal nation, which explains their idea to get united in 
supranational entities.

Few international organizations today operate on the basis of 
supranationalism; the main exceptions are the European Union and the South 
American Community of Nations, often called supranational unions, as they 
incorporate both intergovernmental and supranational elements.

Supranationalism and intergovernmentalism treat member states and 
governments differently in terms of integration processes and in regard to EU’s 
institutions (Tsebelis, Garret, 2001:385).

Ernst Haas explained in his work entitled “The Uniting of Europe: Political, 
Social and Economic Forces”, how social groups became the main actors in 
supporting a wider and deeper integration process in which supranational 
authorities were the major enabling institutions (Haas 1958: 292). Supranational 
institutions become the main defenders and promoters of this wider and deeper 
integration (Rosamond, 2005:244).

3.2.	How	Did	Supranationalism	Evolve?	A	Case	Study:	The	EU

At the time of the formation of the European Community (EC), cooperation 
began in the new geo-political core of Europe, France, West Germany and the 
Benelux countries. The Iron and Steel Community widened to become the 
European Economic Community (EEC), gradually expanding its membership 

4  NAFTA stands for North America Free Trade Agreement signed in 1994 between the 
USA, Canada and Mexico which has been replaced in 2018 by the United States–Mex-
ico–Canada Agreement (USMCA), ratified in March 2020.
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and scope. Its task remained economic: to liberalize trade and permit more 
integrated industrial production. Until the 1980s, the EC was almost compatible 
with the nation-state. But through the 1980s, EC political regulation began to 
cut more directly into member state sovereignties (Mann, 1993:121).  I n 
order that the large internal market may function efficiently, either common 
policies (agriculture, fisheries.) or Community support policies (taxation, 
competition.) and, therefore, further surrenders of national sovereignty were 
necessary (Moussis, 2001:56). There are according to Michael Mann, in his 
article named the “Nation-states in Europe and other Continents” three main 
under-cuttings of national sovereignties:

1) EC Law: National laws are revised in order apply the communitarian 
law: standardization is required for all EU countries. 

2) The Single Market: The Single European Act of 1986 removed the 
internal boundaries, for the free movement of persons, goods and services.

3) The European Monetary System (EMS): The drive toward a single 
monetary system, culminating in a single currency, represents an important 
loss of the key traditional state sovereignty over coinage. It also undercuts the 
macroeconomic planning of states.

These activities have eroded the sovereignty of the individual member 
state.

We can also add the European Constitution to this list and the European 
march toward supranationalism. While some countries chose to pass the draft 
Constitution through their own parliaments, Spain and Luxembourg chose to 
hold referendums and some other countries contested and rejected the idea of 
a European Constitution via referendums, namely France and the Netherlands 
in 2005.  The acceptation by all member states was needed indeed for the 
application of this common Constitution; this is why the draft Constitution has 
been revised and its name was changed because the word “Constitution” was in 
a way the cause of the rejections. Consequently, the Treaty of Lisbon which was 
signed in 2007 replaced the draft Constitutional Treaty, and entered into force 
on 1 December 2009.

3.3.	Intergovernmentalism,	Federalism	and	Neo-functionalism

3.3.1.	Intergovernmentalism	and	Liberal	Intergovernmentalism

An alternative method of decision-making in international organizations is 
“intergovernmentalism”. Intergovernmentalism is a method of decision-making 
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in international organizations, where power is possessed by the member-states 
and decisions are made by unanimity. Independent appointees of the governments 
or elected representatives have solely advisory or implementational functions. 
Intergovernmentalism is used by most international organizations today. 
Traditional intergovernmentalism that developed in the mid-1960s was the main 
theoretical alternative to neo-functionalism, which was the dominant theory of 
regional integration (Hoffmann 1966: 862).

Liberal Intergovernmentalism is among the key theories in understanding 
regional integration. It relies on two basic arguments concerning international 
politics. The first argument is that states are the main actors, in the context of 
international anarchy, where there is no “superior state”. That means that states 
try to reach their objectives especially via intergovernmental negotiations or 
bargaining, instead of a centralized authority that would enforce and impose 
political decisions. The second basic argument is that states are purposive actors 
(Moravcsik, Schimmelfennig:2019: 1-3).

3.3.2.	Federalism

Federalism can be seen in three ways; the first is federalism as a state 
model, the seconds is federalism as an ideology and the third is federalism as a 
process of integration (Özen, 1998:31). 

As a state model, federalism is a system of government in which power is 
divided between a central authority and constituent political units. The EU will 
resemble to any known form of federalism; it will differ from a nation-state and 
of a confederation because of the coexistence of both intergovernmental and 
supranational elements in its structure (Dehove, 2000).

3.3.3.	Neo-functionalism

Neo-functionalism is a theory of regional integration, building on the 
work of David Mitrany on functionalism. The protagonist of neo-functionalism 
was Ernst B. Haas, a US-political scientist, whose approach to European 
integration aimed at integrating individual sectors in hopes of achieving “spill-
over effects” to enhance the process of integration, in all sectors. The idea is 
that the integration that will start in one sector will spread to other sectors with 
the “spill-over” effect, thus provide a full integration. Haas later declared the 
theory of neo-functionalism obsolete, after the process of European integration 
started stopping in the 1960s, when Charles de Gaulle’s “empty chair” politics 
paralyzed the institutions of European Coal and Steel Community (ECSC), EEC 
and EURATOM. 
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Neo-functionalism was non-normative and tried to describe and explain 
the process of regional integration based on empirical data. Integration was 
regarded as an inevitable process, rather than a desirable state of affairs that 
could be introduced by the political or technocratic elites of the involved states’ 
societies. Its strength however was also its weakness; it couldn’t describe all the 
process of integration. According to Haas’s definition, the political integration is 
a process where national actors slide their feelings of loyalty from the national 
center to a wider new area (Özen, 1998:40). Neo-functionalism nonetheless 
remains an important theory in the study of the European Union and international 
relations. Jean Monnet, known as the architect of Europe, has put in application 
the principles of neo-functionalism quite before this theory.

Figure 1. Two Means of Eroding Sovereignty

Source: Robert A Jones, The Politics and economics of the European Union, Sheffield 
University Press Cambridge, UK,1996.

The first chart in the left reflects the transfer of various functions to a 
supranational authority in which national sovereignty is thus eroded and the 
second chart which can be seen in the right reflects how states are bound to 
accept agreements which are based on majority decisions.

4. Will Supranationalism Eliminate Nationalism?

4.1.	The	Limits	of	The	EU’s	Supranationality

The Maastricht Treaty signed in December 1991 declared EC control 
over virtually all policy areas. Some forces in European Union politics favor 
the intergovernmental approach, while others favor the supranational path. 
Supporters of supranationalism argue that it allows integration to proceed 
at a faster speed than would otherwise be possible. Where decisions must 
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be made by governments acting unanimously, decisions can take years to 
make, if they are ever made. Supporters of intergovernmentalism argue 
that supranationalism is a threat to national sovereignty, and to democracy, 
claiming that only national governments can possess the necessary democratic 
legitimacy. Intergovernmentalism has historically been favored by France, 
and by more Eurosceptic nations such as Britain, Denmark and Estonia; while 
more integrationist nations such as Belgium, Germany, and Italy have tended to 
prefer the supranational approach. However, the there are changes in respect to 
tendency and support for a deeper integration across the EU in general. As new 
national and international issues are added to the political, economic and social 
agenda, we can say that there are more voices and concerns over these issues 
which are mostly reflected in the rise of far-right and nationalist parties and 
campaigns against EU political integration. 

The European Union tries to reach a balance between two approaches. 
This balance however is complex which results often in a spiral of complexity 
regarding decision-making procedures.

Starting in March 2002, a Convention on the Future of Europe again 
looked at this balance, among other things, and proposed changes. These 
changes were discussed at an Intergovernmental Conference (IGC) in May 2004 
and agreement reached on a Constitutional Treaty, which requires ratification by 
each of the member states.

Supranationalism is closely related to the intergovernmentalist versus 
neo-functionalist debate. This is a debate concerning why the process of 
integration has taken place at all. Intergovernmentalists argue that the process 
of EU integration is a result of tough bargaining between states. While neo-
functionalism, on the other hand, argues that the supranational institutions 
themselves have been a driving force behind integration. 

One important point in the EU is that there is no collective defense and 
not much of foreign policy-making. There is a lack of unity among its members 
concerning these points. As Michael Mann points out in his article “Nation-
states in Europe and other Continents”, Europe is not moving toward a single 
state or even toward a federal state. First, for some economic policy, sovereignty 
is divided between the EU and the nation-states. Second, in other civilian policy 
areas, sovereignty remains largely, though not entirely, in the hands of nation-
states. Third, in defense and foreign policy, very little sovereignty is located 
anywhere. The EU is diplomatically recognized by many states and is an 
accredited observer of the UN, but so is the Vatican (Mann, 1993:127). 
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In controversial areas, the EU works not according to supranational 
principles, but according to geo-political ones, agreements and alliances between 
powers. The British government declared for example5 (when it was still am 
member of the EU) its opposition to the monetary union. 

Still according to Mann, the EU regulates only capitalist activity of a region. 
It provides a genuinely “European” regulation but only for areas agreed on by 
traditional geo-politics. It is not yet a state, nor is it replacing states.  European 
nation-states are neither dying, nor retiring; they have merely shifted functions, 
and they may continue to do so in the future.

The federalist approach has marked the step towards the resistance of 
Nation-States. The myth of a federation of European Nation-States has crushed 
down. However, we can find some elements of federalism in the European 
communities like the share of competencies between the Community and the 
States, the interaction of politics, the role and jurisprudence of the Justice of 
Court, the communitarian juridical decisions, the political and constitutional 
incidences of communitarian treaties in the internal order of states (Goutron, 
1997:12).

4.2.	Opt-Outs,	Failure	of	the	EU	Constitution	and	Brexit	

The limits of the EU supranationality can also be seen through the opt-
outs which were applied by some countries which didn’t want to join that level 
of integration on various policies. Opt-outs allows member states which do not 
wish to be part of a specific policy of the EU, it can opt out. That option would 
therefore avoid a general stalemate.  The examples of opt-outs can be listed as 
follows:

• Schengen Agreement: Ireland; Great Britain
• Economic and Monetary Union: Denmark;
• The Common Security and Defense Policy: Denmark;
• EU Charter of Fundamental Rights: Poland;
• Area of Freedom, Security and Justice: Denmark and Ireland 
• The Permanent Structured Cooperation (PESCO)

Great Britain was a member state of the European from 1973 until 2020, and 
even though it was an important member for the EU, it was named “an awkward 
member” because of its reluctance to join many policies and strategies which 

5  Great Britain left formally the EU as of February 2020,fllowing the referendum 
results of 2016.
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aimed for further and deeper integration at the EU level. British governments 
always had a certain level of Euro-skepticism which finally turned into a political 
campaign and resulted in the 2016 Referendum on the EU. This process known 
as “Brexit” took an irreversible path and resulted in the withdrawal of Great 
Britain from the EU on 31 January 2020, ending thus 47 years of membership.

As we have indicated above, the Constitution of the EU marked also the 
limit of supranationalist policy as there have been important contestations and 
concerns over general public opinion across the EU. With the rejections at 
the French and Dutch referendum the process was ended, and the EU had to 
revise its path in order to follow and relieve public and political opinion, which 
established the Lisbon Treaty of 2009.

However, despite the withdrawal of Great Britain from the EU, and the 
lack of consensus on some issues over deeper integration at the EU level, the 
EU is still functioning at a supranational level on most of the economic policies 
following the Lisbon Treaty and the Union still acts on many global issues with 
its 27 member states. The “differentiated integration” levels or as some call it, 
the “multi-speed”, “double-speed” EU, “variable geometry” or “a la carte EU”, 
the Union has still ambitious policies and will at supranational level, be led by 
the “core countries”.  

4.3.	The	Rest	of	the	World:	Still	Nation-States

In contrast to Europe, American and Japanese states are still dominated 
by single nation-states. The Americas are dominated by the United States. A 
slight echo of the European Common Market can be found in the free-trade 
agreements between the US, Mexico and Canada, but the US is the dominant 
partner.

Northeast Asia is economically and financially dominated by Japan. While 
the Southeast Asia is comprised of dynamic and rising ten countries which are 
forming together The Association of Southeast Asian Nations (ASEAN) that 
was established in 1967 in order to enhance intergovernmental cooperation 
in political, economic and military spheres. Its member states are Brunei, 
Cambodia, Indonesia, Lao, Malaysia, Myanmar, Philippines, Singapore, 
Thailand and Vietnam (Asean, 2022). 

Another important country in the Southeast Asia is China, which became 
a rising power in the world in the last decades, with its 1,41 billion population it 
is the world most populous country, and it is the world’s third country in terms 
of its total area, after Russia and Canada. China became a “dialogue partner” of 
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the ASEAN in 1996, and decided to be more engaged with the institution, which 
resulted in its adhesion to ASEAN-led foundations; mainly (ORF, 2021):

• ASEAN Regional Forum, 
• ASEAN + One (China), 
• ASEAN+ 3 (China, Japan, South Korea), and 
• the East Asia Summit.

There are also several intergovernmental institutions in Africa such as the 
African Union or the Economic Community of West African States (ECOWAS). 
Despite there are free trade agreements and intergovernmental institutions in 
many parts of the world, be it America, Eastern Asia, central Asia or Africa, 
all countries in these regions are clearly dominated by strong nation-statehood 
and the various types of agreements and associations are mainly driven under 
intergovernmental form, thus far from the European supranational model. 

The less developed countries present different and more varied state 
problems. Most of these states were born after 1945, with the decolonization 
processes and have infrastructural, political, economic, societal, ethnic, religious 
and many other different issues, which make their nation-state values fragile.

5. Conclusion

We have seen in our work the various forms of nationalism and the notion 
of nation-states. The concept of nationalism is a historical, cultural and political 
movement that took shape centuries ago. However, a new form of international 
relations developed and gained importance after the Second World War. Many 
international institutions that have been created around 1950s have been built on 
the principle of intergovernmentalism (United Nations, NATO). 

Many bilateral or multilateral agreements have been reached between 
countries with economical purposes. However, the EU is a unique example of 
another level of international relations, which is supranationalism. The EU has 
indeed an authority higher than national states; which has communitarian value 
and obligation; The European Commission. 

However, the EU was developed mainly for economic harmonization, 
and its spillovers into other state functions stay somehow limited. If we look 
at the economic sphere for example, we see that the existence of both core and 
periphery regions on one hand, and some great difficulties in reaching a total 
monetary union on the other hand (the incompleted euro zone) clearly illustrate 
the existence of different speeds in the EU. Besides, despite supranational 
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functioning in many areas, some sensitive areas such as the common foreign 
and security policy still remains an area of intergovernmental collaboration.

Even though EU tends to go towards a supranational form, the general 
environment and legislation in countries stay in the form of Unitary State and 
Law. It would be fair to underline that supranationalism has reached a remarkable 
level at many areas and policies in the EU, following the Maastricht Treaty and 
especially after the Lisbon Treaty. However, it is undeniable that supranationalism 
will not eliminate Nation-States. National sovereignty continues to be among the 
primary objectives of countries, especially in sensitive issues such as common 
foreign and security policy.
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1. Introduction

The stagnation in the global arena and the increasing competition in the 
labor market in recent years have brought up an important employment 
problem (Zhang et al., 2022). Overqualification, which is defined as the 

“degree of having more knowledge, skills, abilities, education and experience 
than is necessary for one’s current job” (Maynard and Parfyonova, 2013: 
436), has become an increasingly common problem worldwide. Indeed, some 
recent indicators suggest that approximately 20% of the global workforce 
today perceives itself as overqualified (Luksyte et al., 2022). Perceived 
overqualification (POQ), which occurs when employees feel that they are a big 

* This work was supported by Scientific Research Projects Coordination Unit of Kırık-
kale University. Project number: 2021/082.
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fish in a small pond (Chu et al., 2021), can result in many negative attitudes 
and behaviors in both individual and organizational areas (Harari et al., 2017). 
As a result of the meta-analysis study (Harari et al., 2017), POQ’s negative 
effects were found on organizational commitment, psychological well-being, 
organizational citizenship behavior through self-evaluation and job satisfaction 
while it was positively associated with job seeking behavior, intention to leave, 
counterproductive work behavior, education, negative affect and narcissism.

The reflection of POQ in the workplace is not only with organizational 
outcomes, but it can also harm the relationship among colleagues. There are two 
different views on this subject. According to the first view, individuals who feel 
overqualified may seek for a dominance against their co-workers, thinking that 
they deserve a better job. The second view argues that overqualified employees 
can mentor other employees (Erdogan and Bauer, 2020). The second points 
to the idea that overqualified employees can benefit from their abilities when 
they are motivated by certain motivating factors. In recent years, the idea that 
moderator variables should be used more in order to soften the negative results 
and increase the positive results of PQO has become increasingly common. 
When the literature is reviewed, it has been found that personal, relational, work-
related and organizational moderators are increasingly being used (Erdogan and 
Bauer, 2020), but religion-based work ethics, which is one of the individual 
motivation sources of employees, is neglected. Thus, in this study we urge to 
investigate the moderating effects of both PWE and IWE. The reason arises 
from the differences of these ethical approaches. The first difference is that the 
roots of PWE are based on Protestant ideology while IWE relies on Quran and 
Sunnah, and the second one is while PWE concentrates on results, for IWE the 
most important thing is the intentions (Murtaza et al., 2016). However, both these 
approaches are mainly interested in hard working, commitment, dedication, 
creativity, cooperation and abstaining getting rich by unethical means (Khan 
et al., 2015). Therefore, this research has three main objectives. The first one is 
whether overqualified employees reveal innovative work behavior, the second 
one is if overqualified employees share knowledge and the finally whether 
Protestant work ethics and Islamic work ethics moderate these two relations. 

The rest of the study is as follows. The second section comprised 
of contextual framework of variables and has five sub-sections which are 
perceived overqualification, innovative work behavior, knowledge sharing 
behavior, Protestant work ethics and Islamic work ethics. The third section gives 
information about literature which provides a basis for developing hypotheses. 
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The fourth section includes the methodological approach. The fifth section gives 
the results of the study and in the last section, the results obtained are discussed.

2. Conceptual Framework

2.1.	Perceived	Overqualification	(POQ)

As a term, overqualification actually derives from “underemployment” 
which means having a job in a lower quality relative to a standard (Feldman, 
1996). Overqualification is divided into two subgroups as subjective and 
objective (Maltarich et al., 2011). While objective overqualification (OOQ) is 
the mismatch between the employees’ knowledge, skills and abilities (KSAs) 
and the job requirements (Maynard et al., 2006), perceived overqualification is 
(POQ) the discrepancy between person KSA’s and the job requirements in the 
view of the relative person’s judgement (Arvan et al., 2019). Although OOQ 
seems more realistic form of overqualification, due the fact that it is limited in 
terms of understanding psychological experiences of these people, ignoring the 
complexity of this term, and POQ employees are much more sensitive to the 
mismatch between the job characteristics and their KSA’s (Chu et al., 2021) that 
is to their work attitude and performance (Zheng and Wang, 2017), this study 
focuses on POQ. POQ simply refers to the extent that employees who evaluate 
that they have more KSA’s than their job requirements (Zhang et al., 2021). The 
problematic POQ is a worldwide issue such that 20-25% of U.S.A. employees 
report that they feel overqualified while this ratio is higher in Britain and Canada 
(Zhang et al., 2021). Moreover, this proportion is approximately 33% in UK 
while 39% in EU zone (Khan et al., 2022).

2.2.	Innovative	Work	Behavior	(IWB)

Innovation has attracted the attention of researchers in the field of 
management recently due to creating value and providing competitive 
advantage (Khorakian et al., 2019). It is the innovative work behaviors (IWB) 
of the employees that will provide innovation in organizations. IWB whose 
roots are based on West and Farr (1989) and Scott and Bruce (1994), has many 
contributions to not only organizations in terms of creativity, effectiveness, 
development and sustainability in such a complex environment (Yidong and 
Xinxin, 2012), but also to employees as increasing job satisfaction, higher 
performance, better relationships with colleagues and lower stress (Shih and 
Susanto, 2010). Starting with a one-dimensional construction by Janssen in 
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2000, IWB has been identified in two phased-form by Krause in 2004 and in 
three phased-form by Reuvers et al. in 2008 in order (Leong and Rasli, 2014). 
Then by gaining four phased-structure, it is shortly defined as recognizing the 
problem, generating, promoting and implementing new ideas in benefits of 
organizational issues (De Jong, 2006). These four phased-form differs it from 
creativity as creativity occurs only in the step of idea generation (Afsar et al., 
2015). IWB could be somehow a risky process for the employees because 
there may be difficulties or conflicts in the idea generation and implementation 
steps (Yidong and Xinxin, 2012). So much so that, Shih and Susanto (2010) 
found that IWB results in conflicts among employees which leads to increasing 
turnover intention. To overcome this risky situation, additional efforts should 
be conducted by the organization members while enough time and freedom 
at workplace should be provided for the responsible employee (Zahra et al., 
2017). It is also important that distributive fairness should be provided among 
organization members (Shih and Susanto, 2010).

2.3.	Knowledge	Sharing	Behavior	(KSB)

Because of making contributions to both individual and organizational 
success, knowledge should be considered as one of the most valuable and 
significant assets in organizations (Phung et al., 2017). Moreover, due to intense 
knowledge-based economy, knowledge has become the essential element in terms 
of survival, sustainability, and growth for organizations (Lin, 2007). Despite of 
its importance, knowledge must be wandered through organizations to be useful 
(Shah et al., 2020). At this point, knowledge sharing behavior (KSB) interferes. 
The purpose of KSB, which has been widely discussed in the management field 
recently (Firdaus et al., 2021), is to obtain and generate knowledge (Kmieciak, 
2021). According to Ipe (2003), KSB is defined as acquiring the knowledge 
which is useful for the organization and sharing it throughout the organization. 
It requires a culture in which social interaction exists (Supriyanto et al., 2020). 
By definition, it is seen that KSB is a muti-directional process which requires 
both donating and collecting the information (Kmieciak, 2021). Knowledge 
donation means that the person’s willing to transfer his/her intellectual capital 
while knowledge collecting means trying to convince the knowledge-holder 
person to share what he/she has (Akram et al., 2020). KSB is important for 
organizations in terms of contributing to collective learning, increasing the 
IWB (Kmieciak, 2021) and intellectual capital (Phung et al., 2017), providing 
competitive advantage, (Almulhim, 2020) and ultimately procuring a sustainable 
development of the organization (Kim and Park, 2017).
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2.4.	Protestants	Work	Ethic	(PWE)

Although studies report that the roots of Protestant Work Ethic (PWE) are 
based on the study of Weber’s (1904) titled as “The Protestant Ethic and the 
Spirit of Capitalism”, for Schaltegger and Torgler (2010), it is actually based 
on Luther and Calvin who propose for the first time in history that doing a 
good job for its own sake has a positive ethical value as a service to God. 
According to Weber’s idea, religious values are significant in explaining social 
and economic advancements (Abele and Diehl, 2008). Mass studies have been 
built upon this idea, although the relationship between Protestantism and work 
ethic promoting economic development is still not clear (Hoorn and Maseland, 
2013). Furthermore, some research revealed that work is less valuable for 
Protestants than other religions-believers (Weil, 2009). This caused the existence 
of PWE to be questioned. However, the study (Hoorn and Maseland, 2013) 
which was conducted with 150,000 people from 82 different societies showed 
that Protestants actually value work much more than assumed and that PWE 
still exists. Furthermore, according to Schaltegger and Torgler’s study (2010) 
religiosity is critically important for PWE as Weber’s thesis claimed. The basic 
idea of PWE is that people need to work hard to be successful, otherwise there 
will be negative consequences (Rusu, 2018). Although for Weber, PWE fits well 
with British and Anglo-Saxon (Western) societies, studies showed that non-
Western cultures also get higher scores in PWE (Kalemci and Tüzün, 2017). 
It has two aspects, one of which is that there is God who sees everything and 
second fact that people do not work for a specific purpose but simply for work 
itself, played a role in the birth of capitalism (Rusu, 2018).

2.5.	Islamic	Work	Ethic	(IWE)

Islamic Work Ethic (IWE) relies on Quran and Sunnah of Prophet 
Muhammad (Javed et al., 2017). IWE was first introduced by Ali (1988) in order 
to explore the Islamic values in modern era of work life (Suryani et al., 2021). 
Another reason was that PWE is not so valid for non-Protestant communities 
(Suryani et al., 2021). Because PWE is mostly based on industrial capitalism 
(Islam et al., 2021) which is contrary to Islamic world. According to Khan 
et al. (2015), IWE differs from other religious ethics in terms of universally 
constructed and belonging not only a specific people or professions. Besides 
having four main principles which are effort, transparency, competition, and 
being morally responsible for all activities in life (Suryani et al., 2021), IWE 
comprises all parts of the life, covering work within an organization (Ahmad, 
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2011). Such that, according to the Quran, which IWE is based on, followers 
(Muslims) are prohibited to involve in time-wasting, unproductive and negative 
activities (Murtaza et al., 2016). These are also situations which employees 
should avoid at workplace.

3. Literature Review and Hypotheses Development

3.1.	POQ	and	IWB

It is clear that most prior studies were mainly concerned with negative 
results of POQ such as deviant behaviors (Fine and Edward, 2017), turnover 
(Maynard and Parfyonova, 2013) and job dissatisfaction (Johnson and Johnson, 
2000). But Erdogan and Bauer (2009) claimed that POQ could lead to positive 
outcomes such as higher performance. This claim is empirically proven by Fine 
and Nevo’s research (2008) as POQ employees are rated as high performers 
by their employers. In addition, Johnson and Johnson (1996) found a positive 
relationship between POQ and psychological well-being of employees. But 
the problem is that there is not satisfactorily amount of study which questions 
whether POQ could be fruitful when it is properly directed (Kaymakcı and 
Görener, 2019). Moreover, despite of studies investigating the job outcomes of 
POQ, how this kind of employees treat to their colleagues are still less known 
(Li et al., 2021).

The logic is that overqualified employees would easily perform what is 
required in terms of task performance, and in the remaining time they would 
be more creative (Dar and Rahman, 2020; Liu and Wang, 2012). But for this, 
suitable environment is required. Varma and Sandhya (2019) claim that to 
increase the chance of revealing creative performance and contributing the 
innovation process by creating different ideas, the management should provide 
these employees freedom and courage. For example, according to Agut et al.’s 
study (2009), although overqualified employees show poorer performance, they 
reveal IWB in an environment where they can take initiative. Similarly, Luksyte 
and Spitzmueller (2016) found that employees’ overqualification can transform 
into creative performance when multi-faceted career attitudes, organizational 
support and appreciation are provided. Likewise, Dar and Rahman (2020) found 
that when overqualified employees see their job as their career job, they will tend 
to display more IWB. The results of Dar et al.’s study (2022) also revealed that 
POQ promotes innovative work behaviour. In addition to this, it was found that 
perceived leader support partially mediates the relationship between POQ and 
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IWB as supporting Luksyte and Spitzmueller’s (2016) and Varma and Sandhya’s 
(2019) studies. On the other hand, in Yıldız and Arda’s study (2018) and in 
Kanbur and Şen’s study (2020) it was found that POQ negatively affects IWB. 
But this negative affect strengthens when the employees have lower feeling 
of collective gratitude. Assuming an appropriate environment is provided for 
employees in this study, our first hypothesis is as follows:

H1: There is a positive relationship between POQ and IWB.

3.2.	POQ,	PWE,	IWE	and	IWB

According to Luksyte and Spitzmueller (2016), there should be something 
that motivates and encourages overqualified employees to perform positive 
outcomes. Erdogan et al. (2011) answers this question as whether the effect of 
POQ is negative or positive depends on contextual factors. Therefore, it should be 
determined which factors should be provided to utilize overqualified employees’ 
KSAs (Zhang et al., 2021). According to Erdogan and Bauer’s study (2009) 
empowering mitigated negative outcomes of POQ. Zhang et al. (2021) found 
that POQ positively related to organizational identification with a moderating 
role of organizational culture meanwhile organizational identification is 
positively related to creative performance with a moderating role of employee 
development-oriented organizational culture. Besides, workplace ethics play 
an important role in guiding employees to show positive behaviors in terms of 
organization’s benefits (Javed et al., 2017). Empirical studies indicate that ethical 
leadership (Ullah et al., 2020; Yidong and Xinxin, 2012; Zahra et al., 2017) and 
ethical climate (Tokmak, 2020; Topçu et al., 2015) have positive effect on IWB. 
According to Khorakian et al.’s study (2019) ethical behaviors positively affect 
IWB through a mediation role of KSB. The logic here is that if employees share 
their best practices with others, required basis for generating innovative ideas 
can be settled. Similarly, Kwon et al. (2013) found that employees with ethical 
behaviors improve their abilities to solve organizational problems in a creative 
way. Because IWB is a process starts with identifying a problem in an organization 
and continues with an initiative for proposing new solutions, ethical instinct will 
interfere here by playing a key role to trigger the employee. In addition, based 
on deontological ethics, which is a dimension of ethical behavior (Khorakian et 
al., 2019), an employee’s behavior should comply with the organization norms. 
That is, an organization-related problem should be clarified and solved. 

Along with the fact that IWE has not been devoted in academia, nor its 
effects on workplace outcomes (Kumar and Rose, 2011), there are limited 
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studies found in literature which prove that IWE is positively related with 
IWB (e.g., Javed et al., 2017; Kumar and Rose, 2011). According to Kumar 
and Rose (2011), IWE imposes that it is the person’s task to work hard in 
terms of creative and innovative work which results in happiness and success. 
In addition, in the literature there are few studies which touch on the possible 
relationship between PWE and IWB. Jones (1997) emphasized that there should 
be a positive relationship between PWE and innovation, but this study did not 
examine it empirically and claimed that this relationship requires to be analyzed. 
Likewise, we can count Zhang and Chen’s study (2020) in terms of questioning 
this relationship which showed that there is a positive relationship between 
PWE and proactive work behaviors since IWB process starts with creativity and 
because creative process engagement is considered as PWB. Considering this 
situation, according to Dar and Rahman (2020), because there are two opposite 
claims that whether POQ is fruitful or harmful, introducing another variable 
in a moderator role to better find out the nature of relationship of POQ with its 
outcomes would be beneficial. Therefore, our next hypotheses are:

H2: There is a moderator role of PWE in the relationship between POQ 
and IWB.

H3: There is a moderator role of IWE in the relationship between POQ and 
IWB.

H4: There is a positive relationship between PWE and IWB.
H5: There is a positive relationship between IWE and IWB.

3.3.	POQ	and	KSB

According to Zhao et al. (2021), organizations wish to benefit from 
surplus KSAs of overqualified employees by sharing them with colleagues or 
sub-ordinates. Likewise, for Li et al. (2021), management should encourage 
other employees to request knowledge from POQ employees as their KSA’s 
are leveraged. On the other hand, Luksyte et al. (2022) claim that overqualified 
employees are sometimes unwilling to help colleagues who are beneath them 
in terms of expertise. In addition, the nature of POQ causes these employees to 
perceive the organization as an unfair environment, and this creates pressure on 
them which leads to the expectation that overqualified employees are inhibiting 
to reveal KSB (Zhao et al., 2021). As Islam et al.’s (2021) emphasized, despite the 
fact that there are many studies which examine the factors boosting KSB, there 
are a few studies which investigate what factors could inhibit KSB. In literature, 
empirical studies reveal that the relationship between POQ and KSB can be either 
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positive or negative. For example, Zhang et al. (2017) found POQ positively 
influences KSB of the teams while Zhao et al. (2021) found that POQ negatively 
related to KSB in an individual level. Not only not sharing the knowledge they 
possess, but these overqualified employees may also tend to hide knowledge 
from peers in form of envying for a superior colleague or contempting for an 
inferior one (Li et al., 2021). In that study, the reason is explained by relative 
deprivation theory in which because overqualified employees feel deprived, 
they will hide their surplus KSAs from others in order to reveal their frustration. 
On the other hand, there is not any significant relationship found between POQ 
and KSB in Jayasingam et al.’s (2021) study. Regarding the general logic, our 
sixth hypothesis is as follows:

H6: There is a negative relationship between POQ and KSB.

3.4.	POQ,	PWE,	IWE	and	KSB

IWE concentrates on the relationships between humans and the creator 
(Javaid et al., 2018). The holly book of Muslims which is Quran encourage 
Muslims to share wisdom to make contributions to the advancement and well-
being of society, including the workplace (Hamid, 2011). In addition, Prophet 
Muhammad emphasized the knowledge sharing by saying that “Do you know 
who is most generous? God is the most generous. After then in human kind, I 
am most generous, and after me the most generous people will be those who 
will acquire knowledge and share it to others” (Murtaza et al., 2016: 328). 
Moreover, according to Javed et al. (2017), people who believe in Islam will 
behave positively as it requires from the believers regardless of the situation. 
Thus, no matter how over-qualified employees, who believe in Islam, perceive 
themselves as overqualified, they will share their KSA’s with others. Supporting 
this situation, empirical studies show that there is a positive relationship between 
IWE and KSB (Murtaza et al., 2016; Suryani et al., 2021). There are also studies 
indicating the moderating role of IWE in the relationship between KSB and 
leadership style / supervision type (Islam et al., 2021; Javaid et al., 2018) and 
innovation capability (Kumar and Rose, 2011) in a positive way. Just like IWE, 
PWE also emphasized the hardworking, dedication, creativity, cooperation and 
commitment for employees in organizations in an ethical way (Khan et al., 
2015). Thus, it would not matter for an employee whether overqualified or not, 
s/he should prevail KSB at workplace. However, to the best of our knowledge 
there is not any study which analyzes the moderating role of IWE or PWE in the 
relationship between POQ and KSB. Therefore, the rest of the hypotheses are:
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H7: There is a moderator role of IWE in the relationship between POQ and 
KSB.

H8: There is a moderator role of PWE in the relationship between POQ 
and KSB.

H9: There is a positive relationship between PWE and KSB.
H10: There is a positive relationship between IWE and KSB

4. Methodology

4.1.	Sample

The sample of the study is constituted by the employees of 110 companies 
in software (n=682; after revision n=665) and 11 companies telecommunication 
sector (n=348; after revision n=341) operating in Ankara, the capital of Turkey 
(n=1030; after revision n=1006). According to demographics, 41% of the sample 
is female (n=412) while the 59% is male (n=594). 21,8% of the sample is aged 
between 18-25 (n=219), 30,3% is 26-33 years old (n=305), 22,3% is 34-41 years 
old (n=224), 15,1% is 42-49 years old (n=152), 7,4% is 50-57 years old (n=74) 
and 3,2% is 58-65 years old (n=32). While the 0,5% of the sample is primary 
school graduate (n=5), 1,3% is secondary school graduate. Majority of the sample 
with 73,6% is bachelor graduate (n=740) followed with high school graduates 
with 20,1% (n=202). Master graduates constitute the 3,8% of the sample (n=38) 
while the 0,8% is doctorate graduate (n=8). In terms of working time at total, 
20,2% works less than a year (n=203), 26,5% works 1-5 years (n=267), 17% 
works 6-10 years (n=171), 11,8% works 11-15 years (n=119), 11% works 16-20 
years (n=111), 9,2% works 21-25 years (n=93) and 4,2% works 26 years and 
more. Regarding working time spent in the current workplace, 24,7% works less 
than a year (n=248), 33,4% works 1-5 years (n=336), 24,7% works 6-10 years 
(n=248), 8,6% works 11-15 years (n=87), 4,1% works 16-20 years (n=41), 3,2% 
works 21-25 years (n=32) and 1,4% works 26 years and more (n=14).

4.2.	Scales

In order to measure POQ, the scale developed by Maynard et al. (2006) 
and adapted into Turkish by Yıldız et al. (2017) was used. The scale consists of 9 
items in one dimension. To measure KSB, the scale developed by Van den Hooff 
and Ridder (2004) was used. The scale consists of 10 items in two dimensions 
as knowledge donating and knowledge collecting. To measure IWB, the scale 
developed by Scott and Bruce (2004) and adapted into Turkish by Çalışkan 
et al. (2019) was used. The scale consists of 6 items in one dimension. So as 
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to measure PWE, we used the scale developed by Mudrack (1997). The scale 
consists of 19 items in four dimensions as success, asceticism, work and anti-
leisure. However, we could not find any study that properly adapted this scale 
into Turkish. Thus, we conducted an extra study to develop Turkish adaptation 
of PWE scale. Likewise, we used scale developed by Ali (1988) to measure 
IWE. This scale has 17 items in one dimension. The same problem occurs here 
as non-properly adapted into Turkish form we could reach so far. For this, we 
also conducted a study to develop Turkish adaptation of IWE scale.

4.3.	Data	Gathering	Process

Before starting the survey, we obtained ethical approval from Kırıkkale 
University on December, 2020. The questionnaires are conducted in paper-and-
pencil method in order to explain any unclear point in minds of participants. 
We started to deliver the questionnaires on 13th of December 2021 and ended 
collecting them on 5th of April 2022. IBM SPSS 22.0 and AMOS 22.0 software 
were used to analyze the data. The rest of the study comprise of the analyses of 
hypotheses as seen in Figure 1.

Figure 1. Research Model

5. Results

5.1.	Preliminary	Analyzes

We first conducted confirmatory factor analysis (CFA) to validate POQ 
scale. The items are renamed as “AFN”. AFN2, AFN3, AFN8 and AFN9 are 
extracted from the analysis as seen in Figure 2. 
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Figure 2. CFA Scheme of POQ

Table 1. CFA Results of POQ

Item  Factor β Std. β S.E. K.D. Sig.

AFN7

 POQ

1.088 0.813 0.043 25.397*** 0.000

AFN6 1.000 0.734 - - -

AFN5 1.150 0.824 0.035 32.501*** 0.000

AFN4 1.139 0.802 0.045 25.040*** 0.000

AFN1 1.122 0.911 0.040 28.120*** 0.000

***(%1) significance level

Model Fit Indices

χ2 (05) = 1.416 χ2 / D. F. =0.354 AGFI=0.870 IFI=0.971 CFI=0.971

Sig.=0.841 GFI=0.957 NFI=0.970 TLI=0.942 RMSEA=0.001

Cronbach’s Alpha = 0.913

When Table 1 is examined, it is seen that the model fit indices calculated 
for CFA match with acceptable and perfect reference intervals. The finding of the 
model chi-square test, which tests the agreement of population covariance and 
sample covariance, also shows that the model is fit. (χ2 (05)=1.416, Sig.>0.10). 
It is seen that all of the standardized path coefficients are above 0.4. In line with 
these findings, it can be said that the original form of the scale and the existing 
data are adequate and good in terms of structural validity.
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Figure 3. CFA Scheme of IWB

Then we conducted CFA to validate IWB scale. We renamed the items as 
“YID”. No items were extracted as seen in Figure 3.

Table 2. CFA Results of IWB

Item  Factor β Std. β S.E. K.D. Sig.
YID6

 IWB 

1.984 0.482 0.312 6.357*** 0.000
YID5 3.654 0.843 0.538 6.796*** 0.000
YID4 1.000 0.219 - - -
YID3 1.235 0.273 0.197 6.278*** 0.000
YID2 3.818 0.848 0.562 6.799*** 0.000
YID1 4.268 0.943 0.625 6.833*** 0.000

***(%1) significance level
Model Fit Indices

χ2(09)=109.351 χ2 / D. F. =1.479 AGFI=0.919 IFI=0.964 CFI=0.961
Sig.=0.170 GFI=0.965 NFI=0.957 TLI=0.934 RMSEA=0.022
Cronbach’s Alpha = 0.777

When Table 2 is examined, all model fit indices calculated for CFA agree 
with acceptable and perfect reference intervals. The finding of the model chi-
square test, which tests the agreement of population covariance and sample 
covariance, also shows that the model is fit. (χ2 (09)=109.351, Sig.>0.10). When 
the standardized path coefficients are examined, it is seen that all but two of them 
are above 0.4. In line with these findings, it can be said that the original form 
of the scale and the existing data are adequate and good in terms of structural 
validity. Third, we conducted 
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Figure 4. CFA Scheme of KSB

CFA to validate KSB. We renamed the items as “BV” and “BT”. No items 
were extracted as seen in Figure 4.

Table 3. CFA Results of KSB

Item  Factor β
Std. 

β
S.E K.D. Sig.

BV6


Know. 

Donating

0.875 0.424 0.083 10.576*** 0.000
BV5 1.064 0.488 0.091 11.757*** 0.000
BV4 0.734 0.407 0.055 13.346*** 0.000
BV3 1.238 0.700 0.085 14.654*** 0.000
BV2 1.503 0.847 0.102 14.712*** 0.000
BV1 1.000 0.537 - - -
BT4


Know.

Collecting 

1.000 0.664 - - -
BT3 0.983 0.659 0.055 17.738*** 0.000
BT2 0.977 0.681 0.054 18.228*** 0.000
BT1 1.311 0.875 0.064 20.395*** 0.000

Model Fit Indices
χ2  (32)=32.365 χ2 / D. F. =1.011 AGFI=0.989 IFI=0.999 CFI=0.999
Sig.=0.449 GFI=0.994 NFI=0.991 TLI=0.999 RMSEA=0.003

Cronbach’s Alpha = 0.7811; 0.812; 0.7133

1Knowledge Donating 2Knowledge Collecting 3Knowledge Sharing

When Table 3 is examined, all model fit indices calculated for CFA agree 
with perfect reference intervals. The finding of the model chi-square test, which 
tests the agreement of population covariance and sample covariance, also shows 
that the model is fit. (χ2 (32)=32.365, Sig.>0.10). When the standardized path 
coefficients are examined, it is seen that all but one of them are above 0.4. In 
line with these findings, it can be said that the original form of the scale and the 
existing data are adequate and good in terms of structural validity.
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Since there is no consensus in the literature for the structures of the IWE 
and PWE scales, it was decided to carry out scale adaptation studies for these 
scales. For the adaptation studies on the scales, it is aimed to determine the 
factor structures by means of explanatory factor analysis (EFA) in the first half 
sample by dividing the total sample randomly into two halves, and to verify the 
factor structures in question with CFA in the second half sample. In this regard 
we first conducted EFA for IWE.

Table 4. EFA Results of IWE

Item

Component Variance 
E

xplained 
(%

)

C
um

ulative 
Variance

α
1 2 3

2 “Dedication to work is a virtue” 0.928

25.968 25.968 0.845

1 “Laziness is a vice” 0.887
17 “The value of work is derived 
from the accompanying intention 
rather than its results”

0.860

9 “More leisure time is good for 
society”

0.582

13 “Any man who works is more 
likely to get ahead in life”

0.782

45.082 45.082 0.700

10 “Human relations in 
organizations should be 
emphasized and encouraged”

0.723

7 “Work is not an end in itself but 
a means to foster personal growth 
and social relations”

0.698

14 “Work gives one the chance to 
be independent”

0.696

6 “One should carry work out to 
the best of one’s ability”

0.791

60.797 60.797 0.654
15 “A successful man is the one 
who meets deadlines at work”

0.785

16 “One should constantly work 
hard to meet responsibilities”

0.729

KMO Value KMO=0.735
Bartlett’s Test χ2 (55)≈1674.571*** Sig.=0.000
Cronbach’s Alpha α =0.666

When the Table 4 is examined, it is seen that the sampling adequacy before 
the EFA for the scale is at a good level (KMO>0.7) and the relations between 
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the items in the scale are sufficient at the 1% significance level to explain the 
superstructure. (χ2 (55)=1674.571, Sig.<0.01). When the factor structure obtained 
after the final factor analysis rotation was examined in terms of item contents, 
it was seen that all the items formed factors together with other items related 
to them, and it was seen that the factors could be named in terms of content 
based on the items that formed them. In line with the aforementioned finding, it 
was decided that the theoretical expectations and the statistical findings were in 
agreement. When the factor loads of the scale items are examined, it is seen that 
all of them are above 0.5. This finding is interpreted positively in terms of the 
contribution of the items to the measuring power of the scale (Özdamar, 2016: 
146-160). When the variance rates explained by the factors are examined, the 
cumulative variance rate that can be explained is 60.797%. The fact that the rate 
of variance that can be explained is greater than 50% of the total variance is a 
positive finding in terms of the measuring power of the scale. (Özdamar, 2016: 
142). The CFA scheme applied in the second half of the sample is as in Figure 5.

Figure 5. CFA Scheme of IWE
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Table 5. CFA Results of IWE

Item  Factor β
Std. 

β
S.E K.D. Sig.

VIR4

 Virtue

1.000 0.393 - - -

VIR3 2.104 0.785 0.245 8.591*** 0.000

VIR2 2.286 0.790 0.266 8.604*** 0.000

VIR1 2.783 0.915 0.317 8.785*** 0.000

BEN4



Social 
Benefits of 
Working

1.000 0.359 - - -

BEN3 2.163 0.764 0.398 5.433*** 0.000

BEN2 1.688 0.556 0.287 5.883*** 0.000

BEN1 1.362 0.490 0.200 6.820*** 0.000

SEN3


Working 

Sensitivity

1.000 0.465 - - -

SEN2 1.186 0.790 0.251 4.732*** 0.000

SEN1 0.602 0.417 0.097 6.174*** 0.000

***(%1) significance level

Model Fit Indices

χ2   (40)=41.827 χ2 / D. F. =1.046 AGFI=0.976 IFI=0.999 CFI=0.999

Sig.=0.391 GFI=0.985 NFI=0.968 TLI=0.998 RMSEA=0.009

When the Table 5 is examined, it is seen that all model fit indices calculated 
for CFA agree with acceptable and perfect reference intervals. In addition, 
the model chi-square test finding that the population covariance and sample 
covariance are compatible also shows that the model is a compatible model. 
(χ2 (40)=41.827, Sig.>0.10). When the standardized path coefficients estimated 
in the model are examined, it is seen that all but one is above 0.4. Although 
path coefficients above 0.4 are ideally desired, it is thought that it would be 
advantageous to keep items with values   close to 0.4 in the scale for a model with 
model fit indices at an acceptable level. In line with the aforementioned findings, 
it can be said that the structure obtained from the EFA of the scale and the data fit 
in the second half sample are sufficient and at a good level in terms of structural 
validity. Next, we followed the same process for PWE. In this regard, the final 
and ideal factor structure obtained after the EFA rotations applied to the PWE 
scale with the first half sample data are as in Table 6.
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Table 6. EFA Results of PWE

Item
Component

Variance 
E

xplained 
(%

)

C
um

ulative 
Variance

α
1 2

10 “Anyone willing to work hard 
has a good chance of succeeding”

0.924

42.369 42.369 0.884 

11 “People who fail at a job have 
usually not tried hard enough”

0.848

16 “The person who can 
approach an unpleasant task with 
enthusiasm is the person who gets 
ahead”

0.834

6 “Most people who don’t 
succeed in life are just plain lazy”

0.832

15 “Life would be more 
meaningful if we had more 
leisure time”

0.924

 32.259  74.628  0.806
18 “I feel uneasy when there is 
little work form me to do”

-0.848

9 “People should have more 
leisure time to spend in 
relaxation”

0.826

KMO Value KMO=0.751

Barlett’s Test χ2 (21)≈1797.495*** Sig.=0.000

Cronbach’s Alpha α=0.746

When Table 6 is examined, it is seen that the sampling adequacy for the 
scale before the EFA was at a good level (KMO>0.7), and the relations between 
the items in the scale were sufficient at 1% significance level to explain the super 
structure. (χ2 (21)=1797.495, Sig.<0.01). When the factor structure obtained 
after the factor analysis rotation was examined in terms of item contents, it was 
seen that all items were included in the same factors as the items more closely 
related to them. In line with the aforementioned finding, it was decided that the 
theoretical expectations and the statistical findings were in agreement. When the 
factor loadings of the scale items were examined, it was seen that all of them 
were above 0.5 in absolute value and 1 question that was opposite to the factor 
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in terms of meaning had a negative factor score. When the variance rates that 
can be explained by the factors are examined, the cumulative variance rate that 
can be explained is 74.628%. Finally, when the Cronbach’s Alpha reliability 
coefficients calculated for the scale and factors are examined, it is seen that all 
of them indicate good and very good reliability. The CFA scheme applied in the 
second half of the sample is as in Figure 6.

Figure 6. CFA Scheme of PWE

Table 7. CFA Results of PWE

Item  Factor β Std. β S.E K.D. Sig.

WO4


Working 

Hard

0.748 0.393 - - -

WO3 0.766 0.785 0.057 17.452*** 0.000

WO2 0.764 0.790 0.057 17.416*** 0.000

WO1 0.935 0.915 0.065 20.549*** 0.000

AL3

 
Anti-

Leisure

0.669 0.764 - - -

AL2 -0.779 0.556 0.076 -15.344*** 0.000

AL1 0.932 0.490 0.094 14.975*** 0.000

***(%1) significance level

Model Fit Indices

χ2 (13)=15.431 χ2 / D. F. =1.286 AGFI=0.980 IFI=0.998 CFI=0.995

Sig.=0.219 GFI=0.992 NFI=0.991 TLI=0.997 RMSEA=0.024

When Table 7 is examined, it is seen that the model fit indices match 
with acceptable and perfect reference intervals. The finding of the model chi-
square test, which tests the agreement of population covariance and sample 
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covariance, also shows that the model is a fit model. (χ2 (13)=15.431, Sig.>0.10). 
All but one of the standardized path coefficients are above 0.4. In line with the 
aforementioned findings, it can be said that the structure of the scale obtained by 
explanatory factor analysis and the existing data are adequate and good in terms 
of structural validity.

5.2.	Data	Analyses

The hypothesis test model built for the research is shown in Figure 7. In 
addition, the results of the test model are presented in Table 8.

Figure 7. Hypotheses Test Model
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Table 8. Hypotheses Test Model Results

   
Standartlaştırılmış 

β
S.E K.D. Sig.

KSB  POQ -0.057 0.031 -1.822* 0.068
IWB  POQ -0.017 0.032 -0.527 0.598
KSB  PWE 0.007 0.032 0.233 0.816
IWB  IWE -0.020 0.032 -0.641 0.521

KSB 
POQ x 
PWE

0.026 0.032 0.832 0.405

IWB 
POQ x 
IWE

0.012 0.032 0.394 0.693

KSB  IWE 0.014 0.032 0.442 0.559

IWB 
POQ x 
PWE

0.002 0.032 0.055 0.956

IWB  PWE -0.054 0.032 -1.709* 0.087

KSB 
POQ x 
IWE

0.020 0.032 0.648 0.517

It is seen that POQ of the employees have a statistically significant 
and negative effect at the 10% significance level on their KSB. (β=-0.057, 
Sig.<0.10). To put it more clearly, it can be said that as employees’ perceptions 
of overqualification increase, their information sharing habits decrease. On the 
other hand, it is seen that POQ do not have a statistically significant effect on 
IWB at the 10% significance level. (β=-0.017, Sig.>0.10). When the product 
term (POQ x PWE) which allows the examination of the regulatory role of PWE 
in the effect of POQ on KSB is examined, it is seen that the variable does not 
have a statistically significant effect at the 10% significance level. (β=0.026, 
Sig.>0.10). Similarly, when the product term (POQ x PWE), which allows the 
examination of the regulatory role of PWE in the effect of POQ on IWB, is 
examined, it is seen that the variable does not have a statistically significant 
effect at the 10% significance level. (β=0.02, Sig.>0.10). When the product term 
(POQ x IWE), which allows the examination of the regulatory role of IWE in 
the effect of POQ on IWB, is examined, it is also seen that the variable does not 
have a statistically significant effect at the 10% significance level. (β=0.012, 
Sig.>0.10). A statistically significant and negative effect of the PWE on IWB 
was found at the 10% significance level. (β=-0.054, Sig.<0.10). It prevails that 
as the PWE increases, their IWB decrease. In contrast, there was no statistically 
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significant effect of IWE on IWB at the 10% significance level. (β=-0.020, 
Sig.>0.10). When the product term (POQ x PWE), which allows the examination 
of the regulatory role of the PWE in the effect of the POW on KSB, is examined, 
it is seen that the variable does not have a statistically significant effect at the 
10% significance level. (β=0.028, Sig.>0.10). When the product term (POQ X 
IWE), which allows to examine the regulatory role of IWE in the effect of POQ 
on KSB, is examined, it is seen that the variable does not have a statistically 
significant effect at the 10% significance level. (β=0.020, Sig.>0.10). There was 
no statistically significant effect of the PWE on KSB at the 10% significance 
level. (β=0.007, Sig.>0.10), neither statistically significant effect of IWE on 
KSB at the 10% significance level was found. (β=0.014, Sig.>0.10). The results 
showed that only one hypothesis (H6) is supported and the rest are rejected.

6. Conclusion and Discussion

This study was carried out with participants from Turkey, which is at the 
top of the overqualification ranking according to the OECD’s qualification 
mismatch indicators (Quintini, 2011). As far as is known, this study is the first to 
investigate the moderator role of religion-based work ethic in the effect of POQ 
on work outcomes. Despite other studies focusing on job outcomes of POQ, in 
this study if POQ employees show KSB and IWB is analyzed. In addition, how 
PWE and IWE moderate these effects are also investigated. Results showed 
that there is not any significant relationship between POQ and IWB, nor has 
the moderating effect of PWE and IWE in this relationship. According to 
Luksyte and Spitzmueller (2016) and Erdogan et al. (2011), there should be 
situational factors to make employees with POQ to be fruitful, in this case to 
reveal IWB. Among these factors, organizational support and appreciation by 
the management are two key points in which our sample in our study could 
feel lacking in the workplace. Kaymakcı and Görener (2019) also supports this 
situation with the idea that POQ could be beneficial when it is properly directed. 
That deficiency could result in insignificant effect of POQ on IWB. Similarly, 
Harari et al. (2017) couldn’t find any significant relationship between POQ and 
IWB. Because non-significant relationship between POQ and IWB has been 
found, searching a moderation effect of ethics would be irrational. On the other 
hand, analysis prove that POQ employees show poorer KSB. This outcome 
fits with literature. According to Zhao et al. (2021) employees identity threat 
causes this result by the employees with POQ’s feeling of being professionally 
threatened, these employees may inhibit their KSBs. Contrary to our finding, 
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Zhu et al. (2022) found that POQ was negatively associated with knowledge 
hiding. In addition, Li et al. (2021) explains this situation by two feelings as 
envying and underestimating. Much the same with POQ-IWB relationship, 
PWE and IWE do not have moderating effects in this relationship. 

Though to the best of our knowledge, there is not an empirical study which 
analyzed the nexus between PWE and IWB, empirical studies revealed that there 
is a positive relationship between IWE and IWB (Abbasi et al., 2012; Javed 
et al., 2017). But we couldn’t find a significant relationship between PWE-
IWB and IWE-IWB. The logic here could stem from competitiveness in the 
sample’s sectors. The rush technology, hard job demands, rapid and continuous 
developments, relatively stochastic and complex business environments and the 
competitiveness in private sector may force these white-collared employees to 
behave more “Machiavellian” instead of in an ethical way.

Because only the significant result that we obtained is employees with POQ 
reveal less KSB, we can suggest that organizations should hire employees with a 
fit of the job characteristics and the employees’ KSAs. The management should 
build functional teams regarding employees’ professional levels and provide 
a fair and just environment for all parties in the company. The management 
should be proactively aware of potential problems arising from the gap between 
members with different levels of qualifications. The management should also 
enrich and extend the task identities and responsibilities of employees with POQ 
if it is required.

There are limitations of this study. This study is conducted as cross-
sectional which could result in common method variance (CMV). To overcome 
this issue, we briefly explain each item in questionnaire for the participants. In 
addition, as a result of the factor analysis, each item belonging to the variables 
was factored within its own scale. The second is that this study is made in a 
Muslim-dominated country. Thus, for further studies, other religion-based 
countries can be included in order to make comparisons. The study was also 
conducted in the capital of Turkey as a cosmopolite city. The results are likely 
to be different if performed in different locations where demographic variables 
show a more homogeneous structure. Another limitation of this study is its 
focus on subjective overqualification. In addition, intentional and unintentional 
overqualification distinction is not made in this study. Focusing on this distinction 
in future research has the potential to change our understanding of the subject. 
Because a study by Newland (2017) showed that unintentional overqualification 
is more harmful.
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Testing our research model separately in individualistic and collectivist 
cultures will yield different research findings. Therefore, future research should 
expand our findings. There are increasing calls in the literature for the use of 
alternative moderators and mediators to better understand the effects of POQ 
(Erdogan and Bauer, 2020). The results of the POQ’s co-keyword analysis carried 
out by Ulukök (2022) also emphasize that the POQ literature generally focuses 
on similar variables, and therefore, different variables need to be addressed 
in order to provide insights into different aspects of the subject. Personality 
traits, meaningful work, workplace spirituality, organizational support, and 
organizational trust may play an important role as potential moderators in the 
relationship of POQ with IWB and KSB.

The reactions of peers to overqualified employees have not been adequately 
investigated in the literature. According to Li et al. (2021) majority of research 
about POQ, job outcomes are studied but how overqualified treat their peers are 
neglected. This is an obvious neglect for the overqualification literature, which 
has not yet reached a certain level of maturity, but still has a certain amount of 
knowledge. As a matter of fact, there are research results showing that POQ is 
effective on peer ostracism when peer overqualification is low (Zhang et al., 
2022). If there are peers who feel overqualified in a group, dynamics such as 
team power, especially KSB, may change (Erdogan and Bauer, 2020). Therefore, 
further investigation of the social effects of POQ in future studies will contribute 
to the knowledge.

Considering the increase in the number of individuals who feel overqualified 
and the negative effects of this increase on individual, interpersonal and work-
related outputs, it is hoped that the results of the current research will contribute 
to the development of the international literature, especially in Turkey, where 
the research is conducted and the number of overqualification studies is not 
mature enough yet. This research not only enriches the POQ literature, but also 
the IWE and PWE literature, which still has limited knowledge. The empirical 
results of the study also shed lights for organizational managers and market 
regulators. 
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