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Research Article Arastirma Makalesi

Energy Efficiency Evaluation in Automotive
Industry with AHP Method and Best&Worst

Method
Otomotiv Endiistrisinde AHP Metodu ve Best&Worst
Metodu ile Enerji Verimliligi Degerlendirmesi

ABSTRACT

Energy is one of the most important elements for countries to exist in the competitive market in social, economic,
technological and international areas. With the developing technology and increasing energy consumption, the
importance of energy efficiency comes to the fore. In this context, the automotive industry, which is an important
part of the industrial sector where energy is used intensively, was preferred in the study. Besides the automotive
industry's need for energy, its interaction with other industries is the reason for preference. In the study, Energy
Efficiency Strategy criterion weights in the Automotive Industry were calculated by using Multi-Criteria Decision
Making methods. As a result of the literature research, nine main criteria and thirty-three sub-criteria were
determined. The criteria weights of the Energy Efficiency Strategy in the automotive industry are analyzed
separately with AHP, which is frequently used in the literature, and BEST & WORST, which is newly introduced
to the literature. Comparing the solution results of the two methods is the aim of the study. In the light of the
results obtained, it has been determined that the AHP and BEST & WORST methods give close results.

JEL Codes: C11, L15, S10

Keywords: Automotive Industry, Energy Efficiency, AHP, BEST& WORST, Efficiency Strategy

6z

Enerji, tlkelerin sosyal, ekonomik, teknolojik ve uluslararasi alanda rekabetgi piyasada var olabilmelerinin en
onemli unsurlarindan biridir. Gelisen teknoloji ve artan enerji tiketimi ile birlikte enerji verimliliginin dnemi
on plana gikmaktadir. Bu kapsamda galismada enerjinin yogun olarak kullanildig sanayi sektériiniin 6nemli
bir parcasi olan otomotiv sektori tercih edilmistir. Otomotiv sektériiniin enerji ihtiyacinin yani sira diger
sektorlerle etkilesimi de tercih sebebidir. Calismada, Cok Kriterli Karar Verme yontemleri kullanilarak
Otomotiv Sektoriinde Enerji Verimliligi Stratejisi kriter agirliklari hesaplanmistir. Literatiir arastirmasi
sonucunda dokuz ana kriter ve otuz Ug alt kriter belirlenmistir. Otomotiv sektériinde Enerji Verimliligi
Stratejisinin kriter agirliklari, literattirde siklikla kullanilan AHP ve literatire yeni giren BEST & WORST ile ayri
ayri analiz edilmistir. iki ydntemin ¢6zliim sonugclarinin karsilastirilmasi calismanin amacidir. Elde edilen
sonuglar isiginda AHP ile BEST & WORST yontemlerinin birbirine yakin sonuglar verdigi tespit edilmistir.

JEL Kodlari: C11, L15, S10

Anahtar Kelimeler: Otomotiv Endustrisi, Enerji Verimliligi, AHP, Best & Worst, Verimlilik Stratejisi

Introduction

Energy is the most important element that man needs to meet his primary and secondary needs in the world.
The need for energy, which is one of the most important issues in Turkey and in the world, comes to the fore with
the ever-increasing technology and fossil fuel consumption, revealing the importance of energy efficiency. For
this reason, determining the factors affecting energy consumption in developing countries such as Turkey is of
great importance in terms of ensuring energy efficiency (Cabak, 2018).

Towards the end of the 1970s, the relationship between energy consumption and economic growth was
studied intensively. Considering that most of the costs in a manufacturing enterprise are composed of energy
after raw material, it is obvious that reducing energy costs will increase the competitiveness of the company.
Energy use is intense in the industrial area where competition is of great importance. The largest share in energy
consumption belongs to the industrial zone with 25% (Cengiz & Mamis, 2015). It aims to reduce energy
consumption by effectively using the energy per unit service or product without causing a decrease in energy
efficiency, production amount and production quality in the industry (Uylukguoglu, 2019). In addition to the
energy to be used in the production processes, the efficient use of the energy required for the heating, cooling,
ventilation and lighting needs of the production halls will also contribute to the country's economy and the
protection of the environment. Paying attention to the energy consumption amounts of the industries that make
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up the industrial zone, giving importance to the efficient use of the
energy required for the heating, cooling, ventilation and lighting needs
of the production, as well as the energy to be used in the production
processes, will provide the sectors with an advantage in terms of cost
and competition.

One of the sectors where energy is used intensively is the
automotive sector. The automotive industry is one of the sectors of use
of the entire economy of the industrialized region. This is because of its
very close relationship with other sectors of the economy. It has
impressive properties in basic industries such as the automotive
industry, iron and steel and other light metals, petrochemicals, glass
and rubber (Cengiz & Mamis, 2015). All kinds of motor vehicles required
by the tourism, infrastructure, construction, transportation and
agriculture sectors are provided with automotive sector products. For
this reason, changes in the sector closely affect the entire economy. The
energy usage rate of such an important sector should not be ignored.
All elements that involve energy use within the scope of the automotive
industry, especially the press, welding, paint and assembly
departments, which are among the production processes, are of great
importance in terms of providing energy efficiency (Cengiz & Mamis,
2015). Considering that competition is indispensable in the automotive
sector; Energy efficiency studies to be carried out in the automotive
industry will contribute to revitalizing both their own and the country's
economy by putting automotive companies ahead. In this respect,
energy efficiency has a strategic importance (Uylukguoglu, 2019). The
main objective of the study is to determine the most important and
least important criteria by determining the criteria aimed at preventing
energy consumption in the automotive industry and increasing energy
efficiency. The most important motivation source of the study is to
determine which criteria should be taken into account in order to
provide energy efficiency for the country and the sectors that want to
contribute to their own economy. In the literature, there are studies to
ensure energy efficiency in the automotive industry, but there are not
many studies on criterion weighting in the automotive industry. In the
study, the parameters required for automotive energy efficiency were
determined by literature research and criteria weighting was made with
the Analytical Hierarchy Process (AHP) and BEST&WORST, which are the
next multi-criteria decision-making methods. The criteria rankings
obtained from the two methods were compared. Although the results
of the literature research have the feature of widespread use in foreign

sources, the use of automotive industry has not been encountered
much. In this respect, the study will contribute to the literature. At the
same time, the result of the study will guide companies that want to
provide energy efficiency and investors who aim to make a new
investment in terms of which criteria they should focus on.

Literature Review

While conducting the literature research, research was carried out
in the fields of energy efficiency, AHP, Best & Worst, efficiency index
and automotive sector (Table 1).

ISO 50001 referred to the energy management system. It aims to
provide efficient energy and cost savings with waste energy
management system applications in the textile industry. He concluded
that energy saving practices can be applied not only in the textile
industry but also in many industries (Yacout et al., 2014). Asoglu and
Eren (2018) carried out cargo selection in their study. Today, companies'
cargo selection is important in terms of cost and service. In this study,
criteria that the company attaches importance to in the selection of
cargo were determined by the experts. The importance levels of the
criteria were determined by the AHP method. TOPSIS and PROMETHEE
methods were used to compare Koca and Akgakaya (2021). In their
study, with the development of technology, not only computers and
smart phones, but also the clothes and accessories we use can turn into
smart devices. Performing user data exchange with smaller devices by
mounting on the user's body provides convenience in many ways. For
this reason, the factors to be considered in the design of wearable
technological products should be examined. The aim of this study is to
evaluate the factors that are effective in the design of wearable
technological products with the Best-Worst method, which is one of the
subjective criteria weighting methods. For this reason, evaluations were
made by a team of five experts in the design of wearable technological
products. Rezaei (2015) proposed BWM to solve multi-criteria decision
making problems in her study. It has benefited from numerical
examples such as the mobile phone selection problem. It has been
interpreted that BWM consistency analysis yields better results than
AHP (Rezaei, 2015). Rezaei (2016) In the study, interval analysis was
recommended for many optimum analyzes. How the criteria can be
weighed and ranked is shown in this study. A linear model has been
proposed for BWM (Rezaei, 2016). Moslem et al. (2020) In the article,
the relationship between driver behavior factors and road safety was
examined by AHP and BWM (Moslem et al., 2020).

Table 1: Importance Scale Proposed by Saaty is Used for This Comparison (Adigtizel, 2009)

Importance Degree Definition
1 The two criteria contribute equally to the goal
3 One criterion contributes slightly more to the goal than the other
5 One criterion contributes considerably more to the goal than the other.
7 One criterion contributes more to the goal than the other
9 One criterion contributes significantly more to the goal than the other
2,4,6,8 Intermediate values (values between two consecutive judgments to be used when compromise is needed)
Methodology Multi-Criteria Decision Making method, which has just been introduced

The automotive industry is one of the sectors with a high energy
usage rate. Energy efficiency studies to be carried out in the automotive
industry will also provide financial returns to the company. In this study,
energy efficiency criteria will be determined and ranking will be made.
od, which is one of the Multi-Criteria Decision Making method that
emerged in the literature, and the Best & Worst method, which is a

to the literature. People need to make decisions at every moment of
life. Multiple criteria should be considered when making a decision
(Koca and Akgakaya, 2021). This complicates the decision-making
process. MCDM is a method for determining and choosing one among
a series of alternatives and criteria. The decision maker aims to select
the most appropriate criterion/alternative by using MCDM methods.

Trends in Business and Economics
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AHP Method

AHP was proposed by Myers and Alpert in 1968 and was developed
by Professor Thomas Lorie Saaty in 1977 and used in multi-criteria
decision-making problems (Yaralioglu, 2001). The AHP method, which
has been used for years and is frequently encountered in the literature,
is used for criterion weighting (Akif et al., 2021). With the binary
comparison technique, it is aimed to reach the best criterion and

alternative by comparing both alternatives and criteria. One of the most
important features of the AHP method is the possibility of decision
makers to evaluate the situations both qualitatively and quantitatively.
One of the most important features of the AHP method is the possibility
of decision makers to evaluate the situations both qualitatively and
quantitatively. In AHP, the problem is shown hierarchically. Figure 1.
shows three levels of hierarchy (Omiirbek et al., 2013).

OBJECTIVE

CRITERIA

CRITERIA

ALTERNATIVE

ALTERNATIVE

ALTERNATIVE

Figure 1. Analytical Hierarchy Table

The application steps of the method are as follows:

First, alternatives and criteria are determined in the decision
problem. In order to determine the importance of the criteria among

Table 2. Randomness Index Table (Akif et al., 2021)

themselves, a pairwise comparison matrix is created. Importance Scale
Proposed by Saaty in Table 2. is used for determining a pairwise
comparison matrix.

Number of Criteria (n) 1 2 3 4

5 6 7 8 9 10

Randomness Index (RI) 0 0 0,58 0,9

1,12 1,24 1,32 1,41 1,45 1,49

If the number of criteriais "n"; As in equation (1), a square matrix of
size "Nxn" with diagonal components of "1" is obtained (Akif et al.,
2021).

1 azq asq o Ay
1/a21 1 az; .. Gy

A= 1/(131 1/(132 1 P ] (1)
[1/am1 1/am2 l/amg 1 J

Then the weights of the criteria need to be found. For this, as stated
in equation (2), firstly, each element is divided by the sum of all the
values in the column and the arithmetic mean (W) of the row elements
in the matrix and the criterion weights matrix are formed. criteria (C)
elements (Akif et al., 2021).

Wi

. ai I cii

Cl] = — Yy - wi — i 1%ij Sw= |:sz| (2)
Wn

Ziaq) n

The consistency of the study should be examined. The consistency

Table 3: Consistency Index Table (Koca & Ak¢akaya, 2021).

rate of the decision makers will ensure the accuracy of the answer
(Adiglizel, 2009). When calculating the consistency ratio, the
comparison matrix (A) is multiplied by the priority matrix (W) to get the
column vector (D). By dividing each element of the column vector D by
the reciprocal elements in the column vector w, the elements whose
arithmetic mean results give the base value of the comparison, as can
be seen in equation (3) (Akif et al., 2021).

[dn di; diz .. dyy
dy; dy; dyz .. d2n|—>

A*W =D= d31 d32 d33 d3n A
dnl an dnS dmn

2o
i=1%i

n

(i=1,2,..,n) (3)

After the A value is found, it is necessary to measure the consistency
of the study. The randomness index (Rl) value is needed for the
consistency calculation. The values for this index (n), which depends on
the number of criteria, are shown in Table 3.

1

2

3

c

0,00

0,44

1,00

1,63

2,30

3,00

3,73

4,47

5,23
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In the last step, the consistency ratio (CR) is calculated using the
values of A, n and RI. The operations in equation (4), (5) and (6) are
done. The upper limit for CR is counted as 0.1. If the value is too high, it
is interpreted that there is an error at work or that the decision maker
is inconsistent (Akif et al., 2021). In this case, Saaty and Vargas advised
decision makers to reconsider their decisions (Dindar & Ecer, 2008).

_ Amax—m)
Cr == (4)
i E;
Amax = Tl (5)
cI
CR=_ (6)

Finally, Mx1 sized matrices are created for each criterion, and when
all are written side by side, an MxN sized decision matrix is created. By
multiplying the resulting decision matrix with the criteria weights, the
result vector (L) is obtained in Equation (7), which shows the weight of
each item (Akif et al., 2021).

[k11 ki ki3 k1n]
ka1 ki ky3
L= |ks1 k32 k33 k3n X W3 = )
kml ka km3
Best & Worst Method

The best & worst method is a method that has just taken its place
in the literature. Best & Worst was preferred to determine the most
important criterion for the energy efficiency strategy in the automotive
industry, which is the aim of the study (Cakir&Melih, 2019). The reason
why the Best & Worst method is preferred is that it provides the
opportunity to evaluate the criteria according to the best and worst
criteria, not each other. At the same time, in contrast to other subjective
methods in which pairwise comparisons are made, BWM reduces the
computation time by making fewer paired comparisons (Koca &
Akgakaya, 2021). The Best & Worst method is one of the multi-criteria
decision-making methods used in criterion weighting based on
comparing the best criterion with other criteria and other criteria with
the worst criterion. (2n-3) pairwise comparisons are performed, with n
criteria (Cakir&Melih, 2019). Having the number of criteria in this way
provides ease of use compared to AHP (Sadjadi & Karimi (2018). This
method was introduced to the MCDM literature (Rezaei, 2015).
Application steps of the method: First, criteria are determined. The best
(most desirable, most important) criterion and the Worst (least
desirable, least important) criterion are determined. It is based on the
opinion of the decision maker and the values of the criteria are not
taken into account in this step, so no comparison is made (Bircan &
Demir, 2020).

It is passed to the stage of determining the priority of the best
criterion. All other criteria (1: equally important, 3: moderately more
important, 5: very important, 7: much more important, 9: most

Table 4. Row Totals Table

important) (Koca & Akgakaya, 2021).

AB=(aB1,aB2, .....,aBn);

Each aBj in the vector AB represents the preference of the best

criterion B according to the j criterion.

Also, aBB= 1 means that the most important criterion is compared

with it.

By using a value between 1 and 9, the stage of determining the
preference rates of all other criteria according to the worst selected
criterion is started. The value of the other criteria according to the worst
criterion is determined by the decision maker. Using a number from 1
to 9, the worst of the vector should be as follows (Koca & Akgakaya,

2021).

Aws= (alW, a2W, a3W, .... .,
worst criterion

is compared with it. Weight (W1 *,2 * , W3 *

anW) T, aWW = 1 means that the

R ,Wn =) should be

determined for each criterion (Koca & Akgakaya, 2021). In order to
obtain the maximum absolute differences, the optimal weights of the
criteria must be reached. The optimal weight is made by operations with

equations (8), (9) and (10), respectively.
WB/Wj=aBj
Wj/WW=aj/W
WB [Wjve Wj [WW
J value should be found

{lwB-aBjwj|,|wj-ajwww|}

(8)
()
(10)

(11)

Here the maximum absolute differences are minimized. Therefore,

it has been converted to the min - max model below.
minmaxj{|wB-aBjwj|,|wj-ajwww | }
Ziwj=1
w; =0
minét

w,
_B_aB]|<€

[~ | <

(12)
(13)
(14)

(15)

(16)
(17)
(18)

After the operations in equations (15), (16), (17) and (18), the
consistency of the final evaluations should be tested. The consistency
ratio is obtained by using the consistency index values in Table 4. (Koca

& Akgakaya, 2021).

Manufacturing Criterion (Geo) Resource Sustainability Supplementary Sources Production Capacity TOTAL
Resource Sustainability 0,661 0,792 0,567 2,021
Supplementary Sources 0,220 (D) 0,264 0,314 0,798
Production Capacity 0,086 0,062 0,074 0,224

¢

————Index Value
Consistency

Consistency Ratio = (19)

When the result obtained in Equation (19) is evaluated,

it is

concluded that as the consistency ratio approaches 0, the evaluations
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of the decision makers are more consistent, and as it approaches 1, it is
less consistent (Koca & Akgakaya, 2021).

Application
AHP Application

First, the criteria are determined. At this stage, a literature search
on the energy efficiency strategy in the automotive industry was
conducted and the criteria were determined. Energy, efficiency,
strategy and automotive industry are the filters used when searching
literature.

In AHP, it is necessary to create a pairwise comparison matrix in
order to determine the importance levels of the criteria among
themselves (Adiglzel, 2009). In order to determine their importance,

Table 5. Total and Criteria Weight Table

the opinions of three experts working in three different factories in the
automotive industry were used. The experts used the Table 2. Saaty
Significance Scale for comparison. The process was started by taking the
geometric mean of the evaluations of the three experts (A). It is formed
by summing the column values after the geometric mean is calculated.
Then each element is divided by the sum of the values in the column.
The criterion weight (W) is calculated by taking the arithmetic average
of the new criterion values (C) obtained by dividing each element by the
sum of the values in the column. As a result, normalized tables are
obtained.

Each value in the table formed by the geometric averages is
multiplied by the criterion weight value of that row, and new table
values are obtained in Table 5. For example; 0.220 (D) = 0.333 (A) *
0.661 (W). Then the row values are summed to get the TOTAL values.

Total Criteria Weight Total / Criteria Weight
2,021 0,661 3,055
0,798 0,264 3,024
0,224 0,074 3,005

After the A value is found, it is necessary to measure the consistency

for consistency calculation.

(Amax—1)

of the study. Table 2. randomness index (RI) value is needed for
consistency calculation.

To find the A value, the arithmetic mean of the sum/criteria table is
calculated. Finally, Equation (20) Cl and Table 2. Rl values are needed

Table 6. & (ksi) Values

Cl =

(20)

(n-1)

To find the A value, calculate the arithmetic mean of the total /
criterion Table 6.

Decision Makers | W Source Sustainability W Substantial Source | W Production Capacity & Consistency Ratio (TO) |Consistency index (TE)
KV1 0,740 0,090 0,168 0,104 0,104 1

Kv2 0,261 0,076 0,661 0,123 0,123

KV3 0,736 0,186 0,076 0,197 0,198

The result of the calculation is A = 3.028.
Cl=(3,028-3)/(3-1)=0.014

It is seen that the Rl value for n = 3 (Table 2) is 0.58 by looking at the
random index table. Finally, CI / Rl is performed and the consistency
calculation is calculated to find Cl / Rl = 0.024. Since 0.02 < 0.10, it can
be interpreted that the values are consistent. The overall rankings are
obtained by sorting the final weights from largest to smallest. In Table
8, the criteria weights of the sub-criteria and the final weights used in
the ranking are shown.

Best & Worst Application

First, the criteria are determined. Then the Best (most desired, most
important) criterion and the Worst (least desired, least important)

Trends in Business and Economics

criterion are determined. Experts first determine the most important
and least important criteria by evaluating the sub-criteria of each main
criterion within themselves. After determining the best criterion in
practice, the best criterion; The preference rate according to other
criteria is determined by the experts. Table 2. The importance scale of
1-9 was taken into account for determination. After determining the
best criterion in practice, the preference rate of the best criterion
according to other criteria is determined by the experts. After
determining the least important criteria, the preference rate of other
criteria according to the least important criteria is determined by the
experts. finally, the consistency of the assessments should be tested.
The consistency ratio is obtained by using the consistency index values
(Koca & Akgakaya, 2021). & (ksi) Values should be determined as shown
in the Table 7.
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Table 7. Rankings and weights are obtained.

Global Weights of ) )
Subcriteria Best & Worst Sub- Ranking Sub-Criteria Final Welgrrts c.>f AHP Ranking
Criteria Sub-Criteria
F11: RATIONALIZM 0,03 12 RATIONALIZM 0,125082 2
F12: TECHNOLOGIC MATURITY 0,085 3 TECHNOLOGIC MATURITY 0,073303 5
F13: FOREIGN DEPENDENCY 0,099 2 FOREIGN DEPENDENCY 0,048902 7
F14: ADOPTATION MODIFICATION 0,068 5 ADOPTATION MODIFICATION 0,016633 16
F21: DEPRECIATION 0,062 6 DEPRECIATION 0,127543 1
F22: INCENTIVES 0,109 1 INCENTIVES 0,047282 8
F23: SUPPLY DEMAND 0,012 24 SUPPLY DEMAND 0,016381 17
F31: EMPLOYMENT 0,017 19 EMPLOYMENT 0,111081 3
F32: SOCIAL ADDED VALUE 0,006 29 SOCIAL ADDE VALUE 0,034469 10
F33: COUNTRY DEVELOPMENT 0,037 9 COUNTRY DEVELOPMENT 0,013042 20
F41: GEOGRAPHICAL MATURITY 0,038 8 GEOGRAPHICAL MATURITY 0,076004 4
F42: AREA USAGE 0,023 14 AREA USAGE 0,023997 12
F43: ENVIRONMENTAL EFFECTS 0,007 28 ENVIRONMENTAL EFFECTS 0,011144 21
F51: RESOURCE SUSTAINABILITY 0,069 4 RESOURCE SUSTAINABILITY 0,05414 6
F52: SUPPLEMENTARY SOURCE 0,014 23 SUPPLEMENTARY SOURCE 0,02162 13
F53: PRODUCTION CAPACITY 0,036 10 PRODUCTION CAPACITY 0,006102 27
F61: ARMATURE SELECTION 0,004 32 ARMATURE SELECTION 0,041747 9
F62: LIGHTNING LEVEL 0,021 16 LIGHTNING LEVEL 0,021465 14
F63: LIGHTNING SOURCES 0,03 13 LIGHTNING SOURCES 0,008689 23
F71:MAINTENANCE 0,011 25 MAINTENANCE 0,026468 11
F72: LEAKAGE PREVENTION 0,023 15 LEAKAGE PREVENTION 0,013808 19
F73:ISOLATION 0,004 31 ISOLATION 0,007569 24
F74: REPLACEMENT 0,018 18 REPLACEMENT 0,005745 28
F75: MACHINE SELECTION 0,02 17 MACHINE SELECTION 0,002814 31
F81: DECREASING ENERGY DEMAND 0,014 22 DECREASING ENERGY DEMAND 0,014546 18
F82: COMPRESSOR USAGE SAVING 0,014 21 COMPRESSOR USAGE SAVING 0,009046 22
F83: ELECTRIC MOTOR USAGE SAVING 0,014 20 ELECTRIC MOTOR USAGE SAVING 0,007315 25
F84: PUMP USAGE SAVING 0,008 27 PUMP USAGE SAVING 0,004548 29
F85: ENERGY CONSUMPTION MEASUREMENT 0,005 30 ENERGY CONSUMPTION MEASUREMENT 0,002866 30
F86: DATA GATHERING 0,003 33 DATA GATHERING 0,001324 33
F91:WASTE RECYCLING 0,04 7 WASTE RECYCLING 0,016825 15
F92: CO, EMISSION 0,008 26 CO; EMISSION 0,006765 26
F93: ENVIRONMENTAL DAMAGE 0,033 11 ENVIRONMENTAL DAMAGE 0,001734 32
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However, the criteria rankings should be determined according to
the global weight. To calculate the global weights, the local weight of
the main criterion and the local weights of the sub-criteria belonging to
the main criterion are multiplied.

The consistency index value for n= 3 with the one shown in Equation
(21) is 1.00. Based on this situation, the consistency ratio was calculated
as 0.197. It is concluded that as the consistency ratio approaches 0, the
evaluations of the decision makers are more consistent, and as it
approaches 1, it is less consistent. If the consistency ratio is within the
specified limits, it means that the criterion weight of each criterion can
be used (Koca & Akgakaya, 2021).

In the last step; As a result of the evaluation of three expert
opinions, the average of the criterion weights calculated for each sub-
criterion was taken and the local weights of the criteria. Then, the
consistency ratio calculation is made via Excel. For the consistency ratio,
it is necessary to benefit from the consistency index values that vary
according to the number of n.

TO=¢/TE (21)

The consistency index value for n= 3 with the one shown in Equation
(21) is 1.00. Based on this situation, the consistency ratio was calculated
as 0.197. It is consistent that as the consistency ratio approaches 0, the
evaluations of the decision makers are more, and as it approaches 1, it
is less consistent. If the consistency ratio is within the specified limits, it
means that the criterion weight of each criterion can be used (Koca &
Akgakaya, 2021).

As a result of the evaluation of three expert opinions, the average
estimation criteria of the criteria weights calculated for each sub-
criterion were obtained. However, the criteria rankings should be
determined according to the global weight. For the global weight
calculation, the local weight of the main criterion and the local weights
of the sub-criteria belonging to the main criterion are multiplied (Table
7).

Discussion

In the study, criterion weights were determined by AHP and BEST
WORST methods. The main goal of the study is to determine the most
important and least important criteria suitable for the energy efficiency
strategy in the automotive industry. In this context, the most important
and least important criteria were determined among nine main criteria
and thirty-three sub-criteria. When we look at the literature, while
criterion weighting processes with AHP are frequently encountered; In
the automotive industry, criterion weighting with AHP has not been
found much. In addition, the BEST&WORST method is a criterion
weighting method that has been newly introduced to the literature. In
this study, comparison was made by applying AHP and BEST&WORST
methods. The fact that the criterion weighting method is not common
in the automotive industry highlights the originality of the study.
Comparison of AHP and BEST&WORST methods will contribute to the
literature.

Conclusion and Recommendations

In the 21st century, human life has become more comfortable with
the developing technology and as a result, the demand for energy has
increased in parallel. It is important that Turkey, which is foreign-
dependent in energy, meets this consumption by using energy
economically in line with the principle of energy efficiency. As a way to
get rid of foreign dependency in energy, it can be suggested to increase
the number of existing energy sources and energy production. The more
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important and long-term one is; raising awareness of consumers about
the scarcity and foreign dependency, raising awareness for consuming
the scarce existing energy efficiently by avoiding waste. Reducing
energy intensity in the industrial sector depends on improvements in
energy efficiency and structural changes (Dogan & Yilankirkan, 2015).

In our country, the automotive sector is among the leading sectors
in the manufacturing industry when its share in production and its
economic contribution are evaluated. The domestic values created by
the sector (the use of domestic inputs and the total value added) have
a very important place in the economy. Its share in the total production
of the manufacturing industry is above the manufacturing industry
sector average (Directorate, 2020). The effect of the automotive
industry on other sectors causes it to affect the economy of the country
it is located in. For this reason, a change in the automotive industry will
affect all sectors.

The issue of energy efficiency strategy has an important share in the
automotive sector, as it does in all sectors. Thanks to the savings in the
field of energy, not only the automotive sector will be affected, but also
the country in which it is located. Considering this situation, the study
aimed to integrate the automotive industry, which has a large share in
the industry, and the energy issue, which is one of the problems of our
age. Along with this target, the necessary criteria to provide an energy
efficiency strategy in the automotive industry were determined by
literature reviews and resolved with multi-criteria decision making
methods. AHP, which is one of the criterion weighting methods, and
BEST & WORST were preferred in the study. While the AHP method is
the criterion weighting method frequently used in the literature; The
BEST&WORST method is a method that has just taken its place in the
literature. The reason why both methods are preferred is that the study
has a comparative purpose. AHP and BEST & WORST joint work is
available in the literature, but it is not very common in the automotive
industry. This situation reveals the originality of the study.

The study has 9 main criteria and 33 sub-criteria as an application.
In the study, AHP and BEST&WORST, which are among the MCDM
methods, were preferred for criterion weighting purposes. The
automotive industry has been chosen due to its connection with all
sectors and its energy consumption rate. The solution was started by
evaluating the criteria by three decision makers who are experts in the
automotive sector. AHP and BEST&WORST solution steps were
performed separately to reveal the ranking for both methods.

As a result of the solution stages of the AHP method, the
depreciation sub-criteria of the economy main criterion was
determined as the most important criterion with a weight of 0.127; As
a result of the BEST & WORST method solution stages, the incentives
sub-criterion of the economy main criterion was determined as the
most important criterion with a weight of 0.109 criteria. It is
recommended that companies work on that field by considering
important criteria. Incentive opportunities can be explored by
companies.

As a result of the solution stages of the AHP method, the data
collection sub-criterion of the main criterion of energy scanning was
determined as the least important criterion with a weight of 0.001; As a
result of the BEST & WORST method solution stages, the data collection
sub-criteria of the main criterion of energy scanning was determined as
the least important criterion with a weight of 0.003 criteria. Firms are
advised to reduce their work on data collection criteria.
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Extended Abstract

Eneriji, lkelerin sosyal, ekonomik, teknolojik ve uluslararasi alanda rekabetci piyasada var olabilmelerinin en 6nemli unsurlarindan biridir. Gelisen
teknoloji ve artan eneriji tiiketimi ile birlikte enerji verimliliginin dnemi 6n plana ¢ikmaktadir. Bu kapsamda galismada enerjinin yogun olarak kullanildigi
sanayi sektoriniin dnemli bir pargasi olan otomotiv sektori tercih edilmistir. Otomotiv sektoriiniin eneriji ihtiyacinin yani sira diger sektorlerle etkilesimi
de tercih sebebidir. Calismada, Cok Kriterli Karar Verme yodntemleri kullanilarak Otomotiv Sektériinde Enerji Verimliligi Stratejisi kriter agirliklari
hesaplanmistir. Literatiir arastirmasi sonucunda dokuz ana kriter ve otuz Ug alt kriter belirlenmistir. Otomotiv sektériinde Enerji Verimliligi Stratejisinin
kriter agirliklari, literatiirde siklikla kullanilan AHP ve literatiire yeni giren BEST & WORST ile ayri ayri analiz edilmistir. iki ydntemin ¢6ziim sonuglarinin
karsilastirilmasi galismanin amacidir. Calisma uygulama olarak 9 ana kritere ve 33 alt kritere sahiptir. Calismada CKKV yontemlerinden AHP ve
BEST&WORST kriter agirliklandirma amaci ile tercih edilmigtir. Tim sektorler ile baglantisi olmasi ve enerji tiketim orani nedeniyle otomotiv endistrisi
secilmistir. Otomotiv sektoriinde uzman olan Ug karar verici tarafindan kriterler degerlendirilerek ¢6ziime baslanmistir. AHP ve BEST&WORST ¢6zim
adimlari ayri ayri gerceklestirilerek iki yontem icin de siralama ortaya gikarilmistir. AHP yontemi ¢6ziim asamalari sonucunda ekonomi ana kriterine ait
amortisman alt kriteri 0,127 kriter agirhgi ile en énemli kriter olarak belirlenirken; BEST& WORST yontemi ¢oziim asamalari sonucunda ekonomi ana
kriterine ait tesvikler alt kriteri 0,109 kriter agirhgi ile en 6nemli kriter olarak belirlenmistir. Firmalara, dnemli kriterleri dikkate alarak o alan tzerine
galismalar yapmasi tavsiye edilir. Tegvik imkanlari firmalar tarafindan arastirilabilir. AHP yontemi ¢6ziim agamalari sonucunda enerji taramasi ana kriterine
ait veri toplanmasi alt kriteri 0,001 kriter agirligi ile en az 6nemli kriter olarak belirlenirken; BEST& WORST yontemi ¢6ziim asamalari sonucunda enerji
taramasi ana kriterine ait veri toplanmasi alt kriteri 0,003 kriter agirhigi ile en az 6nemli kriter olarak belirlenmistir. Firmalara veri toplanmasi kriteri Gizerine
¢alismalarini azaltmalari tavsiye edilir. Elde edilen sonuglar isiginda AHP ile BEST & WORST yéntemlerinin birbirine yakin sonuglar verdigi tespit edilmistir.
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The Role of Higher Education and Financial
Development on Economic Growth: Evidence on
North Cyprus

Yiiksek Ogrenim ve Finansal Gelismenin Ekonomik Bilyiime
Uzerindeki Rolii: Kuzey Kibris Uzerine Kanitlar

ABSTRACT

This research aims to examine the effects of the development in the higher education and financial sector on
economic growth in the case of North Cyprus. Findings of time series data show that there is a long-term
equilibrium relationship between real income and its elements such as labor, capital, higher education, and
financial growth. Results show that both capital and labor have a statistically significant effect on economic
growth. Additionally, development in the financial sector is a significant contributor to economic growth,
however, higher education shows evidence of greater contribution to economic growth in North Cyprus. It draws
attention that the higher education sector has a greater impact on economic development than the financial
sector. In this context, government authorities should support both the financial and higher education sectors in
order to accelerate their contribution to economic development. Policymakers needed to concentrate more on
the higher education sector in Northern Cyprus.

JEL Codes: C51; E44;123; 011

Keywords: Financial Development; Higher Education; Economic Growth; ARDL Approach; North Cyprus

0z

Bu arastirmanin amaci, ylksekogretim ve finans sektoriindeki gelismelerin ekonomik blyime Gzerindeki
etkilerini Kuzey Kibris 6rneginde incelemektir. Zaman serisi verilerinin bulgulari, reel gelir ile emek, sermaye,
yuksek 6grenim ve finansal biyime gibi unsurlari arasinda uzun dénemli bir denge iliskisi oldugunu
gostermektedir. Sonuglar, hem sermayenin hem de emegin ekonomik bllyiime (izerinde istatistiksel olarak
anlamli bir etkiye sahip oldugunu gostermektedir. Ek olarak, finans sektoriindeki gelisme, ekonomik
blylimeye 6nemli bir katkida bulunur, ancak yiksek 6grenim, Kuzey Kibris'ta ekonomik blyimeye daha fazla
katki sagladigina dair kanitlar gostermektedir. Yiksekogretim sektoriinin ekonomik kalkinma (izerinde
finans sektoriinden daha biylk bir etkiye sahip olduguna dikkat ¢ekmektedir. Bu baglamda hikimet
yetkilileri, ekonomik kalkinmaya katkilarini hizlandirmak icin hem finansal hem de yiksekoégretim
sektorlerini desteklemelidir. Politika yapicilarin Kuzey Kibris'taki yliksek 6gretim sektoriine daha fazla
odaklanmasi gerekmektedir.

JEL Kodlari: C51; E44; 123; 011

Anahtar Kelimeler: Finansal Gelisme; Yiiksek Ogrenim; Ekonomik Biiyiime, ARDL Yaklasimi, Kuzey Kibris

Introduction

The link between economic and financial development has been explored by many scholars. Schumpeter
(1911) and McKinnon (1973) are the pioneering studies followed by Gregorio and Guidotti (1995), Levine (1999),
and among many others. Meanwhile, the relationship between higher education and economic growth has begun
to draw into consideration in the last two decades. The nexus has been examined by Lin (2004), Gyimah-
Brempong, et al. (2006), Resnik (2006), Keller (2006), and Hanushek (2016), among many others.

The relationship between economic and financial growth for the TRNC was investigated by Jenkins and
Katircioglu (2010) and Fethi et al. (2013), and Tursoy and Faisal (2018). Jenkins and Katircioglu (2010) confirmed
the long-run equilibrium relationship between financial development and economic growth, additionally, the
outcomes of the Granger Causality test showed that a rise in real income improves the growth of the money
supply, which has been used as a measure of financial progress. According to Fethi et al. (2013), both in the long
and short-term investments in the finance and banking sectors are significant drivers of economic development
in the Northern Cyprus economy. However, empirical evidence in their study indicates that private credit in the
financial sector does not induce production growth in the short or long-run. Tursoy and Faisal (2018) investigated
the impact of financial deepening and its rate of inflation on economic growth in TRNC, in their study, the findings
show the increasing effect of depth and the reducing impact of inflation on financial growth. Additionally,
evidence is presented that there is a bi-directional causation running from inflation rate and total deposits to
economic growth.
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The effect of higher education on monetary growth in North Cyprus has
been investigated by Katircioglu (2002), Katircioglu (2010), Katircioglu
(2009), Katircioglu et al. (2010), and Katircioglu et al. (2014). Although,
Katirciglu (2002, p. 127) provides evidence of positive and inelastic
effects of higher education on economic growth by employing the error
correction model, however, in the short-run dynamic model, the effect
of students on economic growth is both inelastic and nonsignificant.
Katircioglu's (2009, p.11) study ensures that there is a long-run
equilibrium relation between higher education growth and economic
growth in Northern Cyprus and provides evidence of uni-directional
causality from higher education growth to economic growth in TRNC.
Katircioglu (2010) put forward the evidence of higher education-led
growth hypotheses for North Cyprus, in the study examines the long-
run equilibrium relationship between global tourism, higher education
development, economic growth, and the bearing of causality between
these factors for Northern Cyprus. Moreover, Katircioglu et al. (2010)
emprasized tourism and higher education sectors enhance economic
development. The growth spurred by higher education for the Turkish
Cypriot economy, the HELG hypothesis can be inferred (see Katircioglu
et al, 2014).

Northern Cyprus is an interesting case to explore for the
aforementioned link, as it has suffered from political disrecognition and
embargoes since 1974. Despite this fact, there are 21 international
universities and all are under the coordination of YODAK (YODAK, 2021).
YODAK is responsible for the Planning, Evaluation, Accreditation, and
Coordination of Higher Education in North Cyprus. North Cyprus
universities are ranked in QS (Quacquarelli Symond) World University
Rankings and THE (Times Higher Education) World University Rankings.
University programs have accreditations from ABET, AHPGS, AQAS,
ASIIN, FIBAA, ICE, NAAB, TEDQUAL, MIAK, MUDEK, EPDAD, FEDEK,
ILEDAK. In the 2019-2020 academic year, there is a total of 104,318
students in North Cyprus universes: 12,271 students are from North
Cyprus, 50,213 are from Turkey, and 41,834 students are from other
countries. North Cyprus universities programs have accreditation from
international accreditation agencies

This research aimed to examine the impacts of development in the
financial industry and higher education on economic growth in the
example of Northern Cyprus. Literature provides evidence of both
financial sector development and higher education has a significant
influence on the economic growth in North Cyprus. It is quite interesting
to observe which variables have a stronger impact on economic growth.
This highlights the significance of adopting successful strategies to
achieve sustainable growth in the economy. This paper will be the first
to examine such an effect in the relevant literature to identify the
strongest determinant of economic growth in Northern Cyprus. The rest
of this paper proceeds as: Chapter 2 introduces the theoretical context;
Chapter 3 describes the data and methodology; Chapter 4 discusses the
findings; and finally, Chapter 5 concludes.

Theoretical Settings
The Cobb-Douglas output feature serves as the theoretical
foundation for this research. The Cobb-Douglas production function is
extensively used to show the amount of physical capital and labor on
the amount of output that can be produced by the amount of physical
capital and labor. In addition to physical capital and labor, this present

study intended to examine the effects of higher education and financial
sector development on economic growth in the example of TRNC. The
frameworks suggested by Fethi et al. (2013, p. 547) are adapted in this
study to look into the role of higher education and financial
development in economic growth. The following is a representation of
the model:

GDP, = f (GFCFP* ,EMPP2, HEP: FDP*) (1)

GFCF stands for gross fixed capital formation and GDP stands for
gross domestic product, EMP stands for total employment, HE total
number of higher education, and finally, FD for financial development.
Besides, betas are the coefficients of regressors.

The following model explores the long-term impact of higher
education and financial sector development on economic growth;
In GDP; = By + B1InGFCF, + B,EMP, + B3InHE, + B4InFD, + & (2)

where In GDP, refers to the gross domestic product as an indicator
of economic growth in year?; InGFCF; as a measure of physical capital
in a given year t, refers to gross fixed capital formation. InEMP; refers
to the total number of employees as an indicator of labor in year t;
InHE; is the total number of higher education in year ¢; finally InFDy is
the financial development in year t. In stands for the natural logarithm
and g; represents the error term.

In this paper error correction model (ECM) has been used to
determine the rapidity of change among the short and long-run levels
for the regressand variable:

Aln GDP; = By + XL, By AInGDP_; + YiLiB2 AInGFCF_; +

2?:1 Bg AlnEMPt_] + Z?zl B4 AlnHEt_]- + Z{Ll Bs AlnFDt_]- +

Boer-1 + ug (3)
where A stands for the change in GDP, GFCF, EMP, HE, and FD, and

€._q refers to one period-lagged error correction term (ECT). ECT is

calculated to determine the time it takes to resolve the imbalance

among the short and long-term values of the regression variable (GDP).

Data and Methodology
Data

Annual data were used in this paper covering the period 1977-2016.
In the empirical study, five different variables were used: real GDP (GDP:
constant 1977 Turkish Lira prices) (GDP), Gross fixed capital formation
to GDP (GFCF), employment (EMP), higher education (HE), and financial
development (FD). The data were collected by the Northern Cyprus
State Planning Organization in 2016.

In this analysis, commonly used financial development proxies such
as the percentage of the money supply to GDP, the ratio of loans
delivered by financial intermediates to the private sector to GDP, and
the ratio of investments are used to create a financial development
index in the financial sector to GDP. The financial development index is
generated from those important proxies by using the variance
decomposition technique of factor analysis of SPSS statistical software
(Chen et al., 2010).

Firstly, Table 1 shows descriptive statistics for all of the series under
consideration.
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Table 1: Descriptive Statistics of Variables

GDP GFCF EMP HE FD
Mean 9.009366 7.269979 11.24869 8.601018 8.830883
Median 8.961995 7.153783 11.31137 8.634252 8.694221
Maximum 9.760279 8.22839 11.68171 9.097731 9.760279
Minimum 8.236288 6.136214 10.70985 8.15737 8.078955
Std. Dev. 0.488006 0.540577 0.243718 0.289032 0.588371
Skewness 0.009171 0.002503 0.52518 0.12068 0.343965
Kurtosis 1.727094 2.038851 2.464113 1.806859 1.539906
Jarque-Bera 2.701041 1.53972 2.317381 2.469738 4.341871
Probability 0.259105 0.463078 0.313897 0.290873 0.114071
Sum 360.3747 290.7992 449.9477 344.0407 353.2353
Sum Sq. Dev. 9.28786 11.39673 2.316544 3.258037 13.50103
Observations 40 40 40 40 40

Notes: ‘GDP is stands for gross domestic product, GFCF is stand for gross fixed capital formation, EMP stands for energy employment, HE stands for higher education, and

finally FD is stands for financial development.

Methodology

First of all stationarity test will be employed to detect strong
influences on its behavior and characteristics. In this respect, the unit
root test will be implemented to test the stationarity nature of the
variables of interest. The Augmented Dickey-Fuller (ADF), Phillips—
Perron (PP), and Dickey-Fuller GLS (DF-GLS) unit root tests are used to
determine the degree of integration and the possible long-run
association among the variables. Specified unit root tests have the null
hypothesis of the variable having a unit root. Data in a time series are
believed to be fixed, otherwise, we may encounter a major problem in
econometric methodology (see Fethi et al., 2013, p.548). As a known
fact, nonstationarity may cause important problems such as spurious
results in regressions. Therefore, it is important to separate an
arrangement progressively until stationarity is accomplished.

Second, the cointegration test will be used in this analysis;
cointegration is a key concept in empirical modeling in time-series
analyses. Cointegration is based on the idea that a sequence should
have a constant unconditional mean and variance over time. However,
covariance is solely dependent on the time difference.

Cointegration analysis is a technique in order to find out a possible
correlation between time series processes in the long term. In this
paper, the long-term association among pairs of variables was
investigated by using the boundary test for level relationship within the
framework of ARDL (autoregressive distributed lag) modeling
introduced by Pesaran et al. (2010). The ARDL modeling approach
comprises estimating the ensuant error correction model:

AlnY =ap, + X by AlnY; + ¥ ¢ Aln X +
Yicidi AInZ i+ o0y InY, g + 0y InX,; + 03 InZ;_; + &, (4)

In Equation 4 an, A is the difference operator, InY; is the natural
logarithm of the regressand, InX; and, InZ; is the natural logarithm of
the regressors, and &, is serially independent random errors with mean
zero and finite covariance matrix.
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In Equation 4, the F test is used to detect the existence of the
cointegration vector, therefore the long-term relationship between the
variables of interest. F tests have the null hypothesis of no
cointegration.

The current research employs a conditional ECM with the ARDL
method to estimate Equation 3 in the case of a level relationship. As
Pesaran et al., (2001) recommend that the time-series properties of the
main variables in the conditional ECMs of the current paper can also be
approximated by double-log EC (p) models under the ARDL method,
supplemented with sufficient deterministic such as trends (Katircioglu,
2010, p.1963). Using the ARDL approach, the conditional ECM of
interest can then be written as:

AInY, =48y + X0 oA Y, + 35 BioAIn Xy +
+ YK 20T By Xieoj + $AZe + y(L,p)ECT,_1 +u, (5)

where ¢j, ﬂij: ¢ are the coefficients for the short-run dynamics of
the model‘s convergence to equilibrium. The coefficient of y (1, p)
represents the speed of adjustment and is expected to be nonpositive.

Results and Discussion

Table 2 presents the unit root test results. ADF, PP, and DF-GLS unit
root test outcomes for the variables of the study. According to the
Dickey-Fuller GLS measures, economic growth and gross fixed capital
formation (GFCF) seem to be stationary at their current levels, although
this is not supported by the ADF and PP tests. Furthermore, the ADF and
PP tests indicate that HE is stationary at their stage, but the Dickey-
Fuller GLS test does not confirm this. According to the ADF, PP, and
Dickey-Fuller GLS measures, EMP and FD are stationary at their first gap.
The PP method will be considered for the current study in the cases of
GDP, GFCF, EMP, HE, and FD because the PP method calculates a
residual variance that is auto-correlation-resistant, it can be used to test
for unit roots instead of the ADF and Dickey-Fuller GLS unit root tests
previously mentioned. As a consequence, in the current analysis, GDP,
GFCF, EMP, and FD are said to be integrated into the first difference, |
(1), while HE is integrated at level, | (0).
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Table 2: Unit Root Test

LEVEL
GDP GFCF EMP HE FD
ADF
Tr 3.4 -2.91 -2.43 -3.67%* -2.24
; 0.42 -1.30 -1.53 -0.58 0.26
. 2.77 1.37 4.53 1.69 3.96
PP
Tr 242 -2.70 -2.42 -3.80* -1.98
T, -0.46 -1.21 -1.56 -0.23 0.14
. 4.29 1.95 4.28 2.60 3.49
DF-GLS
Ir -3.17* -3.02* -1.75 271 -1.95
T, 0.56 -0.46 1.13 0.04 0.58
FIRST DIFFERENCE
GDP GFCF EMP HE FD
ADF
T, -4.59%** -5.64%** -5.63%** -5.42%%x -4.79%**
-4.65%** -5.70%** -5.63%** -5.50%** -4.80%**
. . . . . .
¥ L
T -3.40%** -5.50%** -4.,02%%* -5.16%** -3.78%*x
PP
T, -4.58%** -6.12%%* -5.60%** -6.24%%x -4.70%**
-4.64%** -6.02%** -5.62%** -6.43%** -4.73%%*
T
1
T -3.41%%* 5.47%*x 4.12%%x -5.08%** -3.73%%x
DF-GLS
Tr -4.70%** -5.80%** 5. 77%*x -5.44%%x -4.92%%*
Ep -4.65*** 5.74%** -5.48 -5.24%** -4.87%**

Note: i GDP is stands for gross domestic product, GFCF is stand for gross fixed capital formation, EMP stands for energy employment, HE stands for higher education, and finally FD is stands for
financial development. ii T_T represents the most general model with a drift and trend; t_p is the model with a drift and without trend; t is the most restricted model without a drift and trend. iii

*,%x and **x denote rejection of the null hypothesis at the 1, 5 and 10% levels respectively. Tests for unit roots have been carried out in E-VIEWS 10.0.

The findings of unit root tests have been mixed. As a result, in the
current analysis, bounds tests will be run to examine the long-term
relationship among GDP and its regressors; GFCF, EMP, HE, and FD.
Cointegration experiments may be carried out using several
approaches. There are miscellaneous cointegration tests are available
to detect the existence of a cointegration vector. Since the low power,
limitations, and several problems related to others, in the present
study, the ARDL modeling approach will be conducted. Due to several
advantages, the ARDL modeling approach would be the preferred
econometric modeling to conduct in the present study. ARDL modeling
can be implemented, nevertheless of whether regressors are 1(0) or I(1),

Table 3. F-statistics and W-statistic results for ARDL Models

therefore it avoids the problems faced by traditional cointegration
analysis, which allows the variables to be categorized into 1(0) and I(1).
The method also has the benefit of capturing the data-generating
process in the general-to-specific modeling context by using enough
lags. This also gives us the opportunity to use an ARDL dynamic ECM.
The ARDL method preserves long-term data while preventing problems
created by nonstationary time-series data. Both F statistics and W
statistics test results rejects the null hypothesis of no cointegration, that
concludes the existence of long-run relationship between variables of
interest. The bount test results are presented in Table 3.

F column W column
95% 95%
F-statistics Variables F-stat 1(0) 1(1) W-stat 1(0) 1(1)
F (GFCF, EMP, HE, FD) 16.9189 4.4847 5.6587 67.6757 17.9388 22.6349
F (GFCF, EMP, HE, FD) 16.9189 4.4847 5.6587 67.6757 17.9388 22.6349
F (GFCF, EMP, HE, FD) 16.9189 4.4847 5.6587 67.6757 17.9388 22.6349
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Table 4. Long-run Estimation

Variable Coefficient Std. Error t-Statistic Prob.

INGDPes 0.556%** 0.158 3.522 0.001

INGDPes 0.328*** 0.108 3.039 0.005

InGECE 0.003 0.003 1.270 0.214

INGECFus 0.006** 0.003 2.092 0.045

IREMP 0.024%** 0.008 3.101 0.004

InHE 0.009** 0.007 2.072 0.047

InED 0.005*** 0.007 7.180 0.000

C 0.0788 0.789 0.998 0.921

R-squared 0.754 Mean dependent var 9.439
Adjusted R-squared 0.696 S.D. dependent var 4.287
S.E. of regression 0.282 Akaike info criterion -9.327
Sum squared resid 2.385 Schwarz criterion -15.878
Log likelihood -1.327 Durbin-Watson stat 1.936
F-statistic 1217.3

Prob(F-statistic) 0.000

Notes: i***Significant at 1% values,** Significant at 5% values,* Significant at 10% values. ii GDP is stands for gross domestic product, GFCF is stand for gross fixed capital formation, EMP stands for

energy employment, HE stands for higher education, and finally FD is stands for financial development.

The long-run estimation results have been provided in Table 4. R-
square (0.754) is a statistical tool that provides the quantity of the
variance for a gross domestic product (GDP) which is revealed by gross
fixed capital formation, employment, higher education, and financial
development in a regression model. The long-run coefficients strongly
prove the significant impact of gross fixed capital formation,
employment, higher education, and financial enlargement on economic
growth. Gross fixed capital formation of the first lag has a positive and

highly important effect on economic growth. Moreover, in addition to
higher education, employment, and financial development show a
highly important and positive effect on economic progress. On the
contrary, intercept does not provide statistically important results in
long-run estimations. It can be observed that financial progress is an
important contributor to economic development, however, higher
education shows evidence of a greater contribution to economic growth
in North Cyprus.

Table 5: Short-run estimations and Conditional Error Correction Models through the ARDL Approach

Variable Coefficient Std. Error t-Statistic Prob.
AINGDP:1 0.328*** 0.108 3.039 0.005
AINGFCF 0.003*** 0.003 2.770 0.005
AINEMP 0.024*** 0.008 3.101 0.004
AlnHE 0.009** 0.007 2.092 0.045
AInFD 0.005*** 0.007 7.180 0.000
ECMT(-1) -0.771%** 0.102 -7.553 0.000
R-squared 0.754 Mean dependent var 0.351
Adjusted R-squared 0.696 S.D. dependent var 0.512
S.E. of regression 0.282 Akaike info criterion -9.327
Sum squared resid 2.385 Schwarz criterion -15.878
Log likelihood -1.327 Durbin-Watson stat 1.936
F-statistic 15.346
Prob(F-statistic) 0.000

Notes: i ***Significant at 1% values,** Significant at 5% values,* Significant at 10% values. ii GDP is stands for gross domestic product, GFCF is stand for gross fixed capital formation, EMP stands for

energy employment, HE stands for higher education, and finally FD is stands for financial development.”
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Table 5 displays the ARDL approach's short-run estimation and
conditional error correction model. Parallel to previous findings, in
addition to higher education, gross fixed capital formation,
employment, and financial development show highly significant and
positive impacts on economic growth. Also, the short-run estimation
results provide evidence that higher education is a much greater
contributor to economic growth than financial development. Finally,
The ECT term for equation 3 is -0.771, statistically significant and
negative (B = -0.771, p < 0.01). This means that economic growth
converges to the long-term equilibrium path with an adjustable rate of
77.1% through channels of gross fixed capital formation, employment,
higher education, and financial development.

Conclusions

This paper examines the impacts of the financial sector
development and higher education on economic development in the
example of TRNC. The bound test outcomes revealed the long-run
equilibrium association among the variables of interest. Outcomes
show that both capital and labor have a statistically significant effect on
economic development. The main results of this paper are that financial
development is a significant provider of economic growth, however,
higher education shows evidence of greater contribution to economic
development in TRNC. According to the conditional error correction
model, economic growth covers its long-term equilibrium level ata 77.1
percent rate of change across the channels of gross fixed capital
production, jobs, higher education, and financial development. These
findings draw very crucial implications for policymakers, although, no
doubt financial development is a significant influencer of economic
development, the most important driving force of economic
development in the case of North Cyprus is the development in the
education sector. In light of this fact, authorities should give more
attention to the education sector because it's the most important
locomotive of the economy. In light of the fact that many universities in
the Mediterranean have recently opened, North Cyprus universities and
authorities must focus on improving educational quality and
maintaining competitiveness by ensuring student satisfaction,
international accreditations, recognition, and rankings. Only then,
sustainability in the educational sector can be established and attract
more overseas students to North Cyprus. Further research can be
undertaken in order to investigate a similar relationship to pointing out
other determinants of economic development in TRNC for comparison
with the results of this study.
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Genisletilmis Ozet

Hem gelismis hem de gelismekte olan lilkelerde ekonomik blylimeyi etkileyen faktorlerin incelenmesi bilim adamlari tarafindan buyik ilgi
gormektedir. Bu nedenle literatiirde hatri sayilir bir yere sahiptir. Dogrudan yabanci yatirim, istihdam diizeyi, sermaye olusumu, finansal gelisme, yiksek
O0grenim, turizm gelisimi, ticari agiklik, sanayilesmenin ekonomik biiylime tzerindeki etkileri tek tek incelenmistir. Bu ¢alismalarin amaci tlkelerin ileri ve
surdurdlebilir bir ekonomik dizeye ulagabilmeleri icin politika yapicilara ve otoritelere 1sik tutmaktir. Bu ¢alisma dis diinyadan izole bir ada ulkesi olan
Kuzey Kibris'a odaklanmaktadir. Ulke ekonomisinin iki temel ekonomik lokomotifi turizm ve egitim sektdriinden olusmaktadir. Bu nedenle hem turizm
hem de egitim sektdrlerinin ekonomik biiylimeye etkileri dikkatle incelenmistir. Ote yandan finansal gelismenin ekonomik biiyiime {izerindeki tartisiimaz
etkisi dikkate alinarak, ilgili baglanti Kuzey Kibris érneginde de arastirilmistir. ilgili literatiir, hem finansal sektériin gelisiminin hem de ylksek 6grenim
sektoriinlin Kuzey Kibris ekonomisindeki blyime tizerinde 6nemli bir etkiye sahip olduguna dair kanitlar sunmaktadir. Ancak tim bu belirleyicilerin etkileri
ayri ayri incelenmisken, hangi degiskenlerin ekonomik blylme (izerinde daha gli¢li bir etkiye sahip oldugunu gozlemlemek oldukga ilgi ¢ekicidir. Bu
¢alisma, Kuzey Kibris ekonomisinde siirdlrilebilir bliyimeyi saglamak igin basarili stratejilerin benimsenmesinin 6nemini vurgulamaktadir. Bu arastirma,
ylksekogretim ve finans sektoriindeki gelismelerin ekonomik biiylimeye etkilerini Kuzey Kibris 6rneginde incelemeyi amaglamaktadir. Bu galismada 1977-
2016 yillari arasindaki veriler kullanilarak zaman serisi analizi yapilmistir. Oncelikle Artirilmis Dickey Fuller (ADF), Phillips Perron (PP), Dickey Fuller
Genellestirilmis En Kiiciik Kareler (DF-GLS) birim kék testleri serilerinin duraganlik diizeylerini 8lgmek amaciyla yapilmistir. ikinci olarak, esbitiinlesme
vektorinin varhgini dogrulamak igin Bound esbitiinlesme testi kullaniimis, boylece ilgili degiskenler arasinda uzun vadeli bir iligkinin varligl ortaya
koymaya calisilmistir. Uglincii olarak, hata diizeltme siiresinin yani sira kisa ve uzun vadeli tahminleri belirlemek etmek igin Otomatik Regresyonlu
Dagitilmis Gecikme (ARDL) modelleme yaklasimi benimsenmistir. Zaman serisi analizinin ampirik bulgulari, reel gelir ile emek, sermaye, ylksek 6grenim
ve finansal gelisme gibi unsurlari arasinda uzun vadeli bir denge iliskisinin oldugunu goéstermektedir. Belirleyiciler hem kisa hem de uzun vadede
istatistiksel olarak anlamli ve artirici etkiler gbstermektedir. Kuzey Kibris'ta ekonomik biyliime, gayri safi sabit sermaye olusumu, istihdam, yiiksek 6grenim
ve finansal gelisme kanallari araciligiyla %77,1'lik, oldukga hizli bir uyumlanma hiziyla uzun vadeli denge yoluna yaklasmaktadir. Sonuglar, hem sermayenin
hem de emegin ekonomik biylime lzerinde istatistiksel olarak anlamli bir etkiye sahip oldugunu géstermektedir. Ek olarak, finans sektoriindeki gelisme
ekonomik buyiimeye dnemli bir katki saglamaktadir, ancak yliksek 6grenim sektorli Kuzey Kibris'ta ekonomik blyiimeye daha fazla katki sagladiginin
kanitini ortaya koymaktadir. Yiksekogretim sektoriiniin ekonomik blylime tzerinde finansal sektordeki gelismeden daha blyik bir etkiye sahip oldugu
dikkat cekmektedir. Bu baglamda, hikimet yetkililerinin ekonomik kalkinmayi hizlandirmak icin hem finansal hem de yiiksek 6gretim sektorlerini
desteklemesi gerekmektedir. Politika yapicilarin Kuzey Kibris'taki yliksek 6gretim sektoriine daha fazla odaklanmasi gerekiyordu. Yapici ve iyilestirici
etkiler yaratarak egitim kalitesinin artirilmasi igin yetkililerin liniversitelere ve meslek yiiksekokullarina daha fazla agirlik vermesi gerekiyor. Bu noktada
uluslararasi taninirlik ve siralamalarda 6ne ¢ikmayi hedeflemeliler. Bu sayede 6grenci memnuniyetini artiracak ve rekabet ortaminda varliklarini
surdardlebilir hale getireceklerdir. Dolayisiyla egitim sektériinde artan talebin lilke ekonomisi Gizerinde olumlu etkileri olacaktir.
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Research Article Arastirma Makalesi

The Role of Strategic Planning and Productivity in
Predicting Competitive Advantage

Rekabet Avantajini Tahmin Etmede Stratejik Planlama ve
Verimliligin Rolu

ABSTRACT

Studies have been conducted to determine the nature of the relationship between strategic planning and
competitive advantage, with some studies presenting that strategic planning has an impact on the
organisation's competitive advantage, while other studies present that strategic planning has no impact on
competitive advantage. Therefore, this research was conducted to settle this existing inconclusive debate
by including a contingency variable as a mediator of this relationship using data collected from management
employees of TAZARA. The research study contributes to the literature by determining the mediating effect
of productivity on the relationship between strategic planning (SP) and competitive advantage. Reliability,
model fit and validity were tested using factor analysis, principal component analysis and regression analysis
using Jamovi software. The results of the study show that there is a positive significant relationship between
strategic planning (SP) and competitive advantage, and also between productivity and competitive
advantage. Productivity was found to partially mediate the relationship between strategic planning and
competitive advantage. The results of this study would help decision makers to focus more on productivity
when implementing strategic planning in order to survive this tense, fierce competition of the 21st century.
Replication of this study in other industries is recommended. Future studies should also include other
moderating and/or mediating variables.

JEL Codes: MO, M1, 047

Keywords: Strategic Planning, Productivity, Competitive Advantage, Mediation

0Z

Stratejik planlama ve rekabet avantaji arasindaki iliskinin niteligini belirlemeye yonelik ¢alismalar yapilmis
ve bazi galismalar stratejik planlamanin bir kurulusun rekabet avantaji tizerinde etkisi oldugunu bulurken,
diger calismalar stratejik planlamanin rekabet avantaji Gzerinde bir etkisi olmadigini bulmustur. Bu nedenle,
bu arastirma, TAZARA'nin yonetici ¢alisanlarindan toplanan veriler kullanilarak bu iliskinin araci degiskeni
olarak bir durumsallik degiskenini dahil ederek mevcut sonugsuz tartismayl ¢ézmek igin yapilmistir.
Arastirma, stratejik planlama (SP) ve rekabet avantaji arasindaki iliskide verimliligin aracilik etkisini tespit
ederek literatiire katkida bulunmaktadir. Guvenilirlik, model uyumu ve gegerlilik faktor analizi kullanilarak
test edilmistir. Temel bilesenler analizi ve regresyon analizi Jamovi yazihmi kullanilarak gergeklestirilmistir.
Calismanin sonuglar stratejik planlama (SP) ile rekabet avantaji arasinda ve ayrica verimlilik ile rekabet
avantaji arasinda anlamli pozitif bir iliski oldugunu gostermektedir. Verimliligin stratejik planlama ve rekabet
avantaji arasindaki iliskiye kismen aracilik ettigi bulunmustur. Bu galismanin sonuglari, karar vericilerin 21.
yuzyihn bu gergin ve siddetli rekabetinde ayakta kalabilmek icin stratejik planlamayi uygularken verimlilige
daha fazla odaklanmalarina yardimci olacaktir. Bu ¢alismanin diger sektorlerde de tekrarlanmasi tavsiye
edilmektedir. Gelecekteki galigmalar, diger ilimlastirici ve/veya araci degiskenleri de icermelidir.

JEL Kodlari: MO, M1, 047

Anahtar Kelimeler: Stratejik Planlama, Verimlilik, Rekabet Avantaji, Arabuluculuk

Introduction

Managers are now constantly looking for ways to adapt to and mitigate this turbulent business environment,
which has made competition very fierce and tense indeed. For several decades now, strategic planning has been
one of the approaches adopted by various organisations to guide them towards achieving their goals. Strategic
planning enhances the effectiveness of an organisation (George et al., 2019). Ngige (2017) asserts that strategic
planning is important in an unstable environment where there are constant changes in business cycles, as well as
stiff competition.

Despite the fact that strategic planning has been widely adopted and used in organisations, research studies
over the past three decades have failed to provide conclusive evidence (proof) as to whether or not strategic
planning has an impact on competitive advantage. Some of the studies have presented that strategic planning
has a positive significant impact on competitive advantage (Gichovi, 2019; Kiiyo, 2019; Mulyaningsih et al., 2021;
Tryson, 2022; Yangailo, 2023a), while other studies have found no significant relationship between strategic
planning and competitive advantage (Miller et al., 2004; Powell, 1992). Based on the researcher's knowledge,
there are very few previous studies that have examined the influence of other variables on the relationship
between strategic planning and competitive advantage (CA), and there is no research study that has included
productivity as a mediator.
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The benefits of the strategic planning process cannot be realised
until organisations invest properly in the strategic planning process and
have a good understanding of what leads to successful implementation
of strategic planning (Yangailo, 2023b). This inability of previous studies
to provide conclusive results on whether or not strategic planning has
an impact on the competitiveness of an organisation, necessitated the
need to conduct this study.

Research Objectives

This study developed the following objectives to address the gaps
identified:

1. To relate strategic planning with competitive advantage.
2. To determine whether productivity mediates the relationship
between strategic planning and competitive advantage.

Literature Review
Strategic planning

Strategic planning is a tool used to find the best future for an
organisation and the best way to get there (Barry, 1997). According to
O'Regan and Ghobadian (2005), strategic planning is a management
tool that is widely used to guide organisations. Strategic planning helps
organisations to decide what to do, why to do it and how to do it.
Strategic planning helps organisations to set priorities, focus energy and
resources, ensure that stakeholders work towards common goals,
strengthen operations, establish agreement on intended outcomes, and
evaluate and adjust organisations (Bazina, 2021).

Although some empirical studies have shown a positive significant
relationship between strategic planning (SP) and competitive advantage
(CA) (Yangailo, 2023a; Mulyaningsih et al., 2021; Gichovi, 2019; Kiiyo,
2019; Tryson, 2022), other studies have failed to find the relationship
between strategic planning and competitive advantage (Powell, 1992;
Miller et al., 2004;). Thus, there is a need for further research on this
relationship.

Competitive Advantage

Competitive advantage is defined as the ability of an organisation to
perform its activities in a unique way that is different from its
competitors (Kotler, 2000). There are factors of competitive advantage
that allow an organisation to be consistently better than its competitors
and this organisation has a very good market share and generates good
profits. Tracey et al (1999) assert that cost/price and quality are the
competitive advantage capabilities that uniquely differentiate a firm
from its rival competitors.

Productivity

Productivity is a measure of how well resources are combined and
used to achieve certain desired outcomes (Olusanya et al., 2012).
Yangailo (2023b) contends that productivity is the ability to convert
inputs used in the production process into finished products and is also
measured by the efficiency of production. "Productivity is a summary
measure of the quantity and quality of work performance, taking into
account resource utilisation" (Innocent & Levi, 2017). Productivity is a
measure of efficiency in the production of goods or services (Yangailo
et al., 2023) and is related to the amount of output provided and the
amount of input required to produce it (Yangailo, 2022). "Productivity
is @ multidimensional term whose meaning can vary depending on the
context in which it is used" (Prasad et al., 2015, p.274).

Trends in Business and Economics

Empirical Review
Strategic Planning and Competitive Advantage

According to Gichovi (2019), organisations should strive to practice
strategic planning continuously if they want to improve efficiency,
effectiveness and achieve competitiveness.

Kiiyo (2019), in Kenya, conducted a study to examine the role of
organisational structure and employee behaviour on the relationship
between strategic planning and competitive advantage in
organisations. The results showed that strategic planning has a
significant impact on competitive advantage.

Mulyaningsih et al. (2021) investigated the impact of strategic
planning on the competitive advantage of Indonesian SMEs. The results
showed that strategic planning has a significant effect on competitive
advantage.

Powell (1992) examined the relationship between planning and
performance from a resource perspective. The study found that
strategic planning doesn't meet the criteria for sustainable competitive
advantage.

In the United Kingdom, Miller et al (2004) conducted a study of 55
firms to identify strategies for successful implementation of decisions.
The results showed that careful managerial planning does not
guarantee successful outcomes in a firm.

Competitive advantage is the ultimate goal that an organisation
seeks to achieve through strategic planning, while strategic planning is
the process of determining an organisation's path. Competitive
advantage should be created and maintained, and a successful strategy
should be adaptable enough to evolve as the market does. Strategic
planning is therefore the foundation upon which competitive advantage
is built and maintained though literature presents inconclusive results
on the influence of strategic planning on competitive advantage.
Therefore, the following hypothesis was adopted in this study:

Hypothesis 1: Strategic Planning has a positive significant impact on
competitive advantage.

Strategic Planning and Productivity

A clear mission and goals established through strategic planning
lead to improved organisational productivity (Boyne & Gould-Williams,
2003).

Sara et al. (2021) in Indonesia investigated the impact of strategic
planning, asset management and human resource management on
increasing productivity of rural economy. The results showed that
strategic planning, asset management and human resource
management have a significant positive impact on increasing
productivity of rural economy.

Innocent and Levi (2017) conducted a study on the association
between effective strategic planning and organisational productivity in
a bottling company in Enugu, Nigeria. The findings of the study revealed
that there is a relationship between effective strategic planning and
organizational productivity.

Ngige (2017) conducted a study in Nigeria to determine the impact
of strategic planning on the productivity of SMEs. The study showed
that strategic planning has a positive effect on the productivity of SMEs.

Robinson and Pearce (1983) conducted a study in the United States
of America, to determine the effect of formalised strategic planning on
the financial performance of small organisations. The results of the



85

study failed to link the strategic planning process to the benefits of
performance improvement.

Falshaw et al (2006) examined the relationship between formal
strategic planning and financial performance of 113 companies in the
United Kingdom. The study found no relationship between formal
planning process and performance.

In Australia, French et al. (2004) examined the role of strategic
planning on the performance of small professional services firms. The
results of the study showed that there was a very weak relationship
between planning and performance.

Productivity assesses how well an organisation executes its plans,
while strategic planning sets the organisation's goals and direction. The
approach an organisation takes to achieving its strategic goals is a key
determinant of its overall productivity. Organisations are more likely to
succeed in their respective industries and achieve their long-term goals
when these factors are in harmony. An organisation can optimise its
operations, achieve its long-term goals and remain competitive in its
industry if its strategic planning is aligned with its productivity goals and
includes systems for continuous assessment and improvement. Based
on the findings of previous studies as presented above, it is evident that
studies have produced mixed results regarding the nature of the
relationship between strategic planning and productivity. The following
hypothesis was adopted in this study:

Hypothesis 2: Strategic Planning has a positive significant impact on
productivity.

Productivity and Competitive Advantage

Dresch et al. (2018) attempted to understand the concept of firm
competitiveness and its relationship with productivity through a
systematic review of the literature. The study confirmed the relevance
of productivity in determining firm competitiveness.

Carayannis and Grigoroudis (2014) investigated the relationship
between innovation, productivity and competitiveness. The study found
that there is an association among innovation, productivity and
competitiveness.

In business, productivity and competitive advantage are closely
linked. Increased output can result in cost savings, higher quality
products, inventiveness, responsiveness and other benefits. Companies
that continually invest in improving productivity are better positioned
to outperform their competitors and succeed in the marketplace. Based
on existing literature, it is evident that there is a relationship between
productivity and competitive advantage, so this study adopts the
following hypothesis:

Hypothesis 3: Productivity has a positive significant impact on
competitive advantage.

Conceptual Framework

Based on the relationship between the variables used in this study
and the literature review, a hypothesised model was developed as
shown in Figure 1.

Productivity

H2

Strategic Planning
H1

Competitive Advantage

Figure 1. Hypothesised Model

In order to comprehensively answer the objective of this study
based on the literature and the hypothesised model, the following
hypothesis was also adopted:

Hypothesis 4: Productivity has a mediating effect on the relationship
between strategic planning and competitive advantage.

Methodology

An organisation called the Tanzania Zambia Railway Authority
(TAZARA) is the organisation on which this study was conducted.
TAZARA is a two-states owned (Zambia and Tanzania) on 50/50 basis
and has been operation since the 1970s. The questionnaire was
distributed to 200 respondents who are management staff. This was
against a target population of 240. 177 respondents completed and
returned the questionnaire, giving a response rate of 88.5%.
Quantitative method was used to analyse the collected data using
Jamovi software. The sample size of 177 against the population target
of 240 met the threshold recommended by Krejcie and Morgan (1970)
for conducting scientific research (Table 1).

Measures

The five-point Likert scales were adopted and used to measure the
constructs, with strongly agree (5) and strongly disagree (1). The

competitive advantage measures were adopted from Berhanu (2019)
and Hilmy (2016). The strategic planning measures were adopted from
Terziovski (2006), Ang et al. (2000) and Prajogo and Sohal (2006).
Productivity measures were taken from Grayson et al. (2016).

Data Presentation and Analysis

The analysis was based on a quantitative research method using
Jamovi software. The results of this study are presented and well
discussed in terms of descriptive statistics, tables, figures and
hypothesis tests.

Response Rate

Two hundred (200) questionnaires were distributed to the
participants of the target population of 240 managers. Of the total 200
respondents, one hundred and seventy-seven (177) completed and
returned the questionnaire, representing a response rate of 88.5%.

Demographic Characteristics

The demographic profile of the 177 respondents who took part in
this study, according to their gender and level of experience, is shown
in Table 2.

Trends in Business and Economics
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Table 1. Determining the Sample Size of a Given Population

N S N S N S

10 10 220 140 1200 291
15 14 230 144 1300 297
20 19 240 148 1400 302
25 24 250 152 1500 306
30 28 260 155 1600 310
35 32 270 159 1700 313
40 36 280 162 1800 317
45 40 290 165 1900 320
50 44 300 169 2000 322
N S N S N S

55 48 320 175 2200 327
60 52 340 181 2400 331
65 56 360 186 2600 335
70 59 380 191 2800 338
75 63 400 196 3000 341
80 66 420 201 3500 346
85 70 440 205 4000 351
90 73 460 210 4500 354
95 76 480 214 5000 357
100 80 500 217 6000 361
110 86 550 226 7000 364
120 92 600 234 8000 367
130 97 650 242 9000 368
140 103 700 248 10000 370
150 108 750 254 15000 375
160 113 800 260 20000 377
170 118 850 265 30000 379
180 123 900 269 40000 380
190 127 950 274 50000 381
200 132 1000 278 75000 382
210 136 1100 285 1000000 384

Note.—N is population size.
Sis sample size.
Krejcie and Morgan (1970)

Table 2. Demographic Profile

Description Frequency Percentage (%)
Gender
Female 31 17.5
Male 146 82.5
Total 177 100

Experience in Years

<10 49 27.7
10-20 68 38.4
>20 60 33.9
Total 177 100

Source:Author(2023)

Descriptive Statistics
Of the 177 respondents, 82.5% were male and 17.5% were female. P

In terms of experience with the organisation, of the 177 respondents, Standard deviation, mean, skewness and kurtosis for all constructs
27.7% had less than 10 years of work experience, 38.4% had 10 to 20 used in the study are presented in Table 3.

years of work experience and 33.9% had more than twenty (20) years

of work experience with the organisation.

Trends in Business and Economics
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Table 3. Mean, Standard Deviation, Skewness, & Kurtosis of Constructs (N =177)

SP CA P

N 177 177 177
Mean 3.24 2.92 2.93
Median 3.18 3.00 2.89
Standard deviation 0.727 0.749 0.722
Skewness -0.287 -0.0700 0.00313
Std. error skewness 0.183 0.183 0.183
Kurtosis 0.562 -0.0549 0.230
Std. error kurtosis 0.363 0.363 0.363

Source: Jamovi computation

The mean values of the constructs show that the respondents
responded positively. The skewness and kurtosis were within the
threshold range of -2 to +2, indicating that there was no serious
deviation from normality for each construct.

Reliability and Validity
Testing Assumptions of Study Variables

The data collected from the study was subjected to both validity and
reliability testing to ensure that the data collected could then be
analysed using factor analysis. Laundau and Everitt (2004) state that in
order to use principal component analysis, the data must fulfil the four
assumptions in order to produce valid results. These assumptions
include a linear relationship between variables, no significant outliers,
multiple variables scored at either ordinal or continuous levels, and
sampling adequacy. The data from the sample met the four
assumptions after verification. According to Fan et al. (2008), in order
to perform principal component analysis (PCA), data must have a
minimum of 150 cases. Therefore, the 177 cases met the minimum data

Table 4. Kaiser-Meyer-Olkin and Barlett’s Test result

requirement to conduct a principal component analysis.

A reliability test was carried out in order to obtain the reliable
measures that determine good consistency and internal fit of the
measures used. The Cronbach alpha for all the construct scales was
calculated by performing a reliability analysis with a minimum
recommended threshold of 0.7 (Nunnally, 1978; Hair et al., 2006).

The Results of Reliability and Validity Tests

The factorability of the 25 items in the instrument was assessed. It
was found that the 25 items correlated with at least point three (0.3)
with another item, which indicates a reasonable factorability. The Kaiser
Meyer Olkin measure of sampling adequacy was 0.909 above the value
of 0.6. The proportion of variance in the variables that could be
explained by the underlying factors is represented by the KMO measure
of sampling adequacy. Bartlett's sphericity test was statistically
significant (x? (300) = 1934, p < .001). Principal components analysis was
then deemed appropriate for the 25 items shown in Table 4, based on
the results above.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .909
Approx. Chi-Square 1934

Bartlett's Test of Sphericity Degrees of freedom 300
Significance .000

Source: Jamovi computation

The analysis shows that the Cronbach's alpha of the instrument was
above the required minimum threshold of .7 (Nunnally, 1978; Hair et
al., 2006). The alpha coefficient of the instrument ranged between .770
and .891. The alpha coefficient for the strategic planning scales was

Table 5. Cronbach Alpha Test Results

.891, the alpha coefficient for the productivity scales was .846 and the
alpha coefficient for the competitive advantage scales was .770. The
Cronbach alpha coefficients for the three constructs met the minimum
acceptable threshold of 0.7 as shown in Table 5.

Items Cronbach’s Alpha McDonald’s Mega Number of Items Comment
Overall 0.927 0.927 25 Accepted
Strategic Planning 0.891 0.892 11 Accepted
Productivity 0.846 0.847 9 Accepted
Competitive Advantage 0.770 0.771 5 Accepted

Source: Jamovi computation

Trends in Business and Economics
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Linearity Spearman and Pearson correlation coefficients, as shown in Table 6.
The relationship between the independent variables and the
dependent variable is linear. This assumption was tested by calculating

Table 6. Construct Correlation Matrix

SP CA P
SP Pearson's r —
p-value —
Spearman's rho —
p-value —
N J—
CA Pearson's r 0.589 *kx —
p-value <.001 —
Spearman's rho 0.537 *kx —
p-value <.001 —
N 177 —
P Pearson's r 0.676 *kx 0.573 Hkx —
p-value <.001 <.001 —
Spearman's rho 0.627 *kx 0.518 Hkx —
p-value <.001 <.001 —
N 177 177 —
Note. * p < .05, ** p<.01, *** p <.001
SP=Strategic Planning
CA-Competitive Advantage
P= Productivity
Source: Jamovi computation
The results show significant positive correlations between strategic Model Fit
planning, productivity and competitive advantage. Strategic planning Regression model testing was separately run before estimating the
and productivity have a positive significant correlation coefficient of proposed model.

.676. Strategic planning and competitive advantage show a significant
positive correlation coefficient of .589. Productivity and competitive
advantage show a positive significant correlation of .573. All the The regression model significance was tested with the following
correlations show that there are no collinearity problems because they hypotheses.

are all below the cut-off point of eight five (0.85). Therefore, the
problem of multicollinearity doesn't arise (Hair et al., 2010).

Overall Regression Model Testing

HO :81=62=...Bi=0

Ha : At least one regression coefficients is # 0

Table 7. Regression Model Fit Measure Summary

Overall Model Test

Model R R? Adjusted R? F P
1 SP predicting CA 0.589 0.347 0.343 93.0 <.001
2 P predicting CA 0.573 0.328 0.324 85.5 <.001
3 SP predicting P 0.676 0.457 0.454 147 <.001

P = Productivity
SP=Strategic Planning

CA= Competitive Advantage

Source: Jamovi computation

The regression analysis carried out showed that there was a in Table 7, representing the impact of strategic planning on competitive
significant strong relationship between the constructs. The first model advantage, showed a good fit and significant values of R(0.589),

Trends in Business and Economics



89

R?(0.347) and F-value of 93. The model suggested that strategic
planning accounted for 35% of the variation in competitive advantage.
The second model, which represented the relationship between
productivity and competitive advantage, showed a good fit and a
significant value of R(0.573), R%(0.328) and a significant F-value of 85.5.
The model suggests that productivity accounts for 33% of the variation
in competitive advantage. The final model showing the relationship
between strategic planning and productivity showed reasonably good

Table 8. Model Path and Mediation Estimates

fit values of R(0.676), R%(0.457) and a significant F-value of 147. The
model suggests that strategic planning explains 46% of the variation in
productivity.

Hypothesis Testing

This study, four hypotheses were tested in terms of direct
association and indirect effect. Tables 8 and 9 show the results of the
hypotheses tested:

Effect Label Estimate SE p % Mediation
Indirect axb 0.224 0.0579 3.87 <.001 36.9
Direct c 0.383 0.0812 4.72 <.001 63.1
Total c+axb 0.607 0.0626 9.70 <.001 100.0
Path Estimates
Label Estimate SE z p
SP - P a 0.671 0.0550 12.20 <.001
P - CA b 0.334 0.0818 4.08 <.001
SP - CA c 0.383 0.0812 4.72 <.001
SP=Strategic Planning
CA-Competitive Advantage
P= Productivity
Source: Jamovi computation
Table 9. Hypothesis Summary
No Hypothesis Results
1 Hypothesis 1: Strategic Planning has a positive significant impact on competitive advantage. Supported
2. Hypothesis 2: Strategic Planning has a positive significant impact on productivity. Supported
3 Hypothesis 3: Productivity has a positive significant impact on Competitive Advantage. Supported
4. Hypothesis 4: Productivity has a mediating effect on the relationship between strategic planning and competitive advantage. Supported

Source: Author (2023)

The model path coefficients and their significance results are
presented in Table 8. The four hypothesised relationships in this study
were all supported.

Hypothesis 1, which is a direct effect between strategic planning
and competitive advantage, shows that it is statistically significant (y =
0.383, p<0.001, total effect =0.631), so H1 is supported. The total effect
of the relationship between strategic planning and competitive
advantage is statistically significant at (y = 0.607, p< .001).

Strategic planning has a significant positive effect on productivity (y
= 0.671, p< .001). Therefore, H2 is supported. Productivity has a
significant effect on competitive advantage (y = 0.334, p< .001).
Therefore, H3 is supported.

The Analysis of mediating effect

The indirect effect of strategic planning on competitive advantage
through productivity shows a positive and statistically significant (p<
0.001, y = 0.224; ratio effect = 0.369). This indicates a partial mediation
effect of productivity, which supports hypothesis 4.

Discussion

Overall, the results provided strong support for the theoretical
model of the relationships between strategic planning, productivity and
competitive advantage.

The results of the study show that the majority of TAZARA's
managers are male. The results have also shown that the majority of
employees have 10 to 20 years of work experience, followed by those
with more than 20 years of work experience. This indicates that TAZARA
has an experienced workforce.

The first objective of this study was to determine whether strategic
planning has a significant positive effect on competitive advantage. The
study confirmed and supported previous studies that showed that
strategic planning has a positive significant effect on competitive
advantage (Yangailo, 2023a; Gichovi, 2019; Mulyaningsih et al., 2021;
Kiiyo, 2019; Tryson, 2022).

The results of this study have also shown that strategic planning has
a significant impact on productivity. This is consistent with some
previous research studies that have presented that strategic planning
has a positive significant impact on productivity (Boyne & Gould-
Williams, 2003; Sara et al., 2021; Innocent & Levi, 2017; Ngige, 2017).

The study results also show that productivity has a positive impact
on competitive advantage. This is consistent with previous studies that
revealed that productivity has a significant impact on competitive
advantage (Gichovi, 2019; Mulyaningsih et al., 2021; Kiiyo, 2019).

The second and final objective of this study was to determine
whether productivity mediates the relationship between strategic
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planning and competitive advantage. The results showed that
productivity partially mediates the association between strategic
planning and competitive advantage (CA). This is the first study to
empirically test the mediating effect of productivity on the association
between strategic planning and competitive advantage. Therefore,
further research is needed to verify the results of this study.

Theoretical Managerial Implications

The empirical findings of this study provide some important useful
insights for decision makers and practicing managers. The partial
mediation effect of productivity on the relationship between strategic
planning and competitive advantage indicates that organisations need
to pay attention to organisational productivity when initiating and
implementing the strategic planning process. Optimal competitiveness
cannot be achieved without productivity. Strategic planners are also
required to ensure that productivity is assessed at each stage of the
strategic planning process.

Conclusion

The study is the first to empirically examine the relationship
between strategic planning, productivity and competitive advantage.
The study shows that productivity (partially) mediates the relationship
between strategic planning and competitive advantage.

This research study provides empirical evidence on the nature of the
relationship between strategic planning and competitive advantage and
contributes to a good understanding of this relationship.

The study has also provided evidence that productivity plays a
critical role in the successful implementation of strategic planning and
has a positive significant impact on the competitiveness of an
organisation. Decision-makers in various sectors are strongly advised to
focus on productivity when implementing their strategic planning
process.

Future Research and Limitation

This study mainly focused on TAZARA alone. This limits the
generalisability of the findings to other sectors. It is strongly
recommended that this study be replicated in other sectors. Future
studies should also consider the inclusion of moderating and/or
mediating variables.
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Appendices

Principal Component Analysis

Component Loadings

Component
1 2 3 Uniqueness
SP1 0.649 0.525
SP2 0.605 0.335 0.452
SP3 0.643 0.472
SP4 0.429 0.431 0.610
SP5 0.563 0.507 0.425
SP6 0.564 0.460 0.432
SP7 0.623 0.504
SP8 0.707 0.418
SP9 0.620 0.393 0.422
SP10 0.679 0.310 0.435
SP11 0.509 0.467 0.465
CA1 0.665 0.479
CA2 0.673 0.441
CA3 0.373 0.578 0.482
CA4 0.613 0.571
CAS 0.649 0.537
P1 0.600 0.569
P2 0.650 0.497
P3 0.326 0.512 0.320 0.529
P4 0.477 0.674
P5 0.594 0.559
P6 0.627 0.517
P7 0.718 0.472
P8 0.518 0.327 0.608
P9 0.541 0.484 0.469
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Note. 'varimax' rotation was used
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Reliability Analysis

Scale Reliability Statistics

Mean SD Cronbach's a

McDonald's w

scale 3.07 0.637 0.927

0.927

Reliability Analysis

Scale Reliability Statistics

Mean SD Cronbach's a

McDonald's w

scale 2.93 0.722 0.846

0.847

Reliability Analysis

Scale Reliability Statistics

Mean SD Cronbach's a

McDonald's w

scale 2.92 0.749 0.770

0.771
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Genisletilmis Ozet

Calisma, stratejik planlamanin verimlilik yoluyla rekabet avantaji (izerindeki etkisini incelemistir. Bunun amaci, stratejik planlama ile rekabet avantaji
arasindaki iliskinin niteligine dair var olan sonugsuz tartismayi ¢oziime kavusturmaktir; bazi galismalar stratejik planlamanin kurumun rekabet avantaji
Gzerinde etkisi oldugunu ortaya koyarken, diger ¢alismalar stratejik planlamanin rekabet avantaji lzerinde herhangi bir etkisi olmadigini ortaya
koymaktadir.

Calisma, incelenen iliskinin dogasina bagli olarak nicel bir arastirma yaklasimi benimsemistir. Birincil veriler, 240 kisilik evren hedefine karsilik TAZARA
yonetimindeki 177 ¢alisandan olusan bir 6rneklemden anket kullanilarak toplanmis ve veriler Jamovi yazilimi kullanilarak analiz edilmistir.

Calismanin sonuglari, stratejik planlama (SP) ile rekabet avantaji arasinda ve ayrica verimlilik ile rekabet avantaji arasinda pozitif yonlii anlaml bir iligki
oldugunu gostermektedir. Verimliligin stratejik planlama ve rekabet avantaji arasindaki iliskiye kismen aracilik ettigi bulunmustur.

Bu galismanin sonuglari, karar vericilerin 21. ylizyihn bu gergin ve siddetli rekabetinde ayakta kalabilmek igin stratejik planlamayi uygularken verimlilige
daha fazla odaklanmalarina yardimci olacaktir. Calisma, stratejik planlama (SP) ve rekabet avantaji arasindaki iliskide verimliligin aracilik etkisini tespit
ederek literatiire katkida bulunmaktadir. Bu ¢alismanin diger sektorlerde de tekrarlanmasi 6nerilmektedir. Gelecekteki ¢alismalarda diger moderatér
ve/veya araci degiskenler de dahil edilmelidir.
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Marka Guveni ve Musteri Vatandaslhk Davranisi
Arasindaki iliski: Hizmet Telafisinin Diizenleyici Etkisi

The Relationship between Brand Trust and Customer Citizenship
Behavior: The Moderating Effect of Service Recovery

oz

Hizmetlerin kendilerine 6zgl Ozellikleri nedeniyle hizmet deneyiminin basarili olabilmesi i¢in musterilerin
kendisine diisen gorevleri yerine getirmesi oldukga 6nemlidir. Musterilerin bu siregte kendilerinden beklenen
rollerden fazlasini sergileme durumu misteri vatandaslik davranisi olarak tanimlanmaktadir. Bu durum
tiiketicinin isletmeye duydugu glivenin sonucu olarak ortaya gikmaktadir. Bu ¢alismada, misterilerin, hizmet alim
siirecinde yasanan aksakliklar karsisinda isletmenin sundugu telafi cabalarindan duyduklari tatminin, gliven ve
musteri vatandashk davranigi (MVD) iligkisindeki dlzenleyici rolii incelenmistir. Bu amagla gevrim igi aligveris
sitelerinden alisveris yaparken karsilastiklari hatalar nedeniyle hizmet telafisi saglanan 524 tiiketiciden anket
yontemi ile veri toplanmistir. Olgeklerin giivenilirlik ve gecerliliklerinin degerlendirilebilmesi icin kesfedici ve
dogrulayici faktor analizleri gercgeklestiriimis olup hipotezlerin test edilmesi igin de yapisal esitlik analizi
kullanilmistir. Arastirma sonucunda hizmet telafisinden duyulan tatminin, marka giiveni ile MVD arasindaki
iliskide diizenleyici etkiye sahip oldugu tespit edilmistir. Telafiyi tatmin edici bulan musteriler igin, daha az tatmin
edici bulanlara kiyasla, marka gtiveninin isletmeye destek davranisina olumlu etkisi daha fazladir.

JEL Kodlari: M30, M 31

Anahtar Kelimeler: Marka giiveni, Miisteri vatandaslik davranisi, Hizmet telafisi, e-Perakendecilik

ABSTRACT

Due to the specific service characteristics, customers need to fulfill their duties to ensure the success of the
service experience. Customers exhibiting more than expected roles in this process is defined as customer
citizenship behavior. These behaviors mainly emerge from the consumer's trust in the business. This study
examined the moderating role of customers' satisfaction from the recovery efforts provided by the company in
the face of disruptions in the service process in the relationship between trust and customer citizenship behavior
(CCB). For this purpose, data were collected by survey method from 524 consumers who were compensated for
the mistakes they encountered while shopping from online shopping sites. To evaluate the reliability and validity
of the scales, exploratory and confirmatory factor analyses were performed, and structural equation analysis was
used to test the hypotheses. As a result of the research, it has been determined that satisfaction with service
recovery has a moderating effect on the relationship between brand trust and CCB. The positive impact of brand
trust on support behavior is higher for customers who find the recovery satisfactory than those who find these
efforts less acceptable.

JEL Codes: M30, M 31

Keywords: Brand trust, Customer citizenship behavior, Service recovery, e-Retailing

Giris

Bilgisayar, akilli telefon, tablet ve internete baglanabilen akilli televizyon gibi bircok arac sayesinde
isletmelerin sunduklari gevrim igi perakende tekliflerine ulasmak kolaylagsmis ve bu durum da gevrim igi alisverisin
hizla yayllmasina yardimci olmustur. Modern teknolojilerin ve yeni is modellerinin yayginlasmasi ile birlikte
misteriler geleneksel hizmet ¢alisanlarinin gorevlerini de Gstlenmeye baslamislardir. Ticaretteki bu doniisimle
birlikte, Morrison (1996), Lengnick-Hall (1996) ve Bowen ve arkadaslari (2000) gibi arastirmacilar vatandaghk
davranisinin sadece c¢alisanlar agisindan degerlendirilmesinin yeterli olmadigini, 6zellikle hizmet sektorl igin
musteriler kapsaminda da ele alinmasi gerektigini ifade etmislerdir. Literatirdeki bu boslugu géren Groth (2005),
drgitsel vatandashk davranisi (OVD) gercevesini, hizmet deneyimi kapsaminda miisteri davranislarina (Misteri
Vatandaslik Davranisi- MVD) uyarlamistir. Buna gére misteri vatandaslik davranisgi kavrami, hizmet tretimi ve
tiiketimi suresince musterinin sergiledigi gonilli ve istege bagl davraniglari tanimlamak icin kullaniimaktadir.

Bununla birlikte birgok hizmet isletmesi “mikemmel” hizmet sunumunu hedeflese de bdyle bir
mikemmellige ulasmak her zaman miimkiin degildir. Ozellikle, cevrim ici hizmetlerde karsilasilan sorunlar tipik
olarak geleneksel hizmet sunucularinin karsilastiklarindan oldukga farkli olabilmektedir. Ornegin, cevrim ici
ortamin geleneksel hizmet deneyimi igin hayati 6nem tasiyan etkilesimli insan unsurlarinin gogundan yoksun
olmasi nedeniyle kredi karti glvenligi, gizlilik, zamaninda teslimat ve gezinme kolayhgi gibi konular e-hizmet
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kalitesinin kritik unsurlar olarak tanimlanmaktadir (Hollaway & Beatty,
2003). Ornegin, cevrim ici ortamin geleneksel hizmet deneyimi icin
hayati 6nem tasiyan etkilesimli insan unsurlarinin ¢ogundan yoksun
olmasi nedeniyle kredi karti glvenligi, gizlilik, zamaninda teslimat ve
gezinme kolayligi gibi konular e-hizmet kalitesinin kritik unsurlari olarak
tanimlanmaktadir (Hollaway & Beatty, 2003). Bu kritik unsurlar
kapsaminda yasanabilecek sorunlar, musterilerin géziinde e-hizmete
iliskin finansal, fiziksel, fonksiyonel, zamansal ve psikolojik risk algisini
yukseltebilir. Bu baglamda algilanan riski azaltan marka glveni, e-
perakendeci tercihini etkileyen 6nemli etmenlerden biri olarak kabul
edilmektedir (Liljander & Roos, 2002; Singh & Sirdeshmukh, 2000).

HBM teorisi kapsaminda dusinildigiinde, marka giveninin birlikte
deger yaratan bir aktor olan misterinin gonulli olarak isletmeye tavsiye
vermesini, yardim etmesini ve/veya isletmeye destek saglamasini, baska
bir ifade ile mdasteri vatandashk davranisini tesvik edecegi
distinilmektedir. Ancak, literatlir incelendiginde perakendecilik
hizmetlerinde marka gliveninin misteri vatandaslik davranisina etkisini
inceleyen arastirmalarin oldukga sinirli oldugu gorilmektedir (6r. Dang
ve ark., 2020).

Hizmet sektorindeki Pazarlama 4.0 uygulamalar, misterinin Grln
ozelliklerini belirleyen hatta Urlnin yaratilmasina katki sunan bir
isletme ortagi olarak kabul edilmesini tesvik etmektedir. Deger yaratma
surecinin hemen hemen her agamasinda misteri ve igletme arasinda
tam bir etkilesim saglanmasi beklenmektedir. E-perakendecilik dogasi
geregi temas duzeyi goreli olarak disiik hizmetlerden biridir.
Destekleyici dijital isletmecilik uygulamalariyla sunulan bu hizmetin arzu
edilen tatmini yaratip yaratmadiginin izlenmesi de oldukg¢a dnemlidir.
Bununla birlikte dogasi geregi miukemmelligin saglanmasinin ¢ok da
mimkin olmadigl hizmetler igin yasanan sorunlar sonrasindaki telafi
¢abalarinin etkisi de incelenmelidir. Misterinin beklentisinin altinda
kalan performans, yani hizmet hatasi, nedeniyle yasanan magduriyet ve
kayiplari gidermek igin isletmenin attigi adimlari ifade eden hizmet
telafisi (Khamitov ve ark., 2020), musteri sadakatini saglamak igin kilit
bir bilesen olarak kabul edilmektedir (Andreassen, 2001; Harrison-
Walker, 2019). Baska bir ifadeyle, basarili bir hizmet telafisi, tatmin
olmamis musterileri tatmin olmus misterilere doniistiirmek ve onlarla
olumlu iligkiler stirdiirmek icin kritik bir adimdir. isletmenin telafi
¢abalarindan tatmin olan musterilerin sadakat diizeylerinde ve markayi
tavsiye etme davranislarinda artis oldugunu ortaya koyan bulgular
mevcuttur (Srinivasan ve ark. 2002; Sousa & Voss, 2009; Choi & Choi,
2014; Shams ve ark., 2021). Hizmet telafisi hem marka giveninin
surdurialebilmesi (La & Choi, 2012), hem de MVD’nin gelistirilmesi igin
de oldukg¢a 6nemlidir (Choi & La, 2013). Bu kapsamda e-perakendecilik
baglaminda yapilan arastirmalar incelendiginde ise, literatiirde 6nemli
bir bosluk oldugu gorilmis; Zhu ve arkadaslarinin (2021) arastirmasi
disinda bir galismaya rastlanmamistir. Buradan hareketle bu galismanin
amaci, marka giveni ile MVD arasindaki iliskide, hizmet telafisinden
tatmin olma dizeyinin dlzenleyici etkisini incelemektir. Buna uygun
olarak, 6ncelikle misteri vatandashk davranisi kavrami, marka giiveni ve
marka giiveninin misteri vatandaslik kavramina etkisi gegmis arastirma
sonuglari ile ele alinmis; hizmet telafisi kavrami incelendikten sonra
hizmet telafisinin marka guiveni ile MVD arasindaki iliskide diizenleyici
etkisi tartisiimistir. Kurulan arastirma modeline iliskin olarak tanimlayici
istatistikler, kesfedici faktor analizi, dogrulayici faktoér analizi ve model
testi bulgular sunularak, elde edilen sonuglar literatiirle karsilastirilip
gelecekteki arastirmalara yonelik 6neriler gelistirilmigtir.

Kavramsal Cerceve
Miisteri Vatandagslik Davranisi

is modellerini cevrim ici ag uygulamalariyla destekleyen e-ticaret
isletmelerinin sayisinin artmasi ile birlikte; musteriler hizmet Gretimi,
dagitimi ve iletisimi asamalarina daha fazla dahil olmaya baslamislardir.

Bu iliskilerin temelinde yer alan birlikte deger yaratma (value co-
creation) kavrami, musterilerin aktif bir rol Gstlenerek isletme, ¢alisanlar
ve diger misterilerle birlikte deger gelistirdigini varsaymaktadir (Ranjan
&Read, 2016).

Bu kapsamda Vargo ve Lusch (2004a; 2004b) HBM teorisini
gelistirerek, isletmelerin kendilerini tek basina deger yaratan aktor ya
da mal/ hizmet (Ureticisi olarak gérmemesi gerektigine dikkat
cekmislerdir. Deger, herhangi bir ekonomik degisime dahil olan tim
paydaslar (6rglt, calisanlar, hikiimet, hissedarlar, musteriler vb.)
tarafindan kaynaklarin, bilgi ve becerilerin kombinasyonu ve
entegrasyonu yoluyla birlikte yaratilir; ancak “kullanim degeri”ni
belirleyen musterilerdir (Vargo & Lusch, 2008; Vargo, 2008).

Bu alanda gergeklestirilen ilk arastirmalar incelendiginde gevrimdisi
perakendeciler Gizerine yogunlasildigi gérilmektedir. Hizmet saglayicilar
ile mugteriler arasinda birebir etkilesimin olmadigl e-perakendecilik
hizmetlerinde ise, basarili hizmet sunumu kritik Gneme sahiptir (Anaza
& Zhao, 2013). Cevrim igi aligveris yapanlarin isbirligi amagli gabalari “rol
ici katilim ve ekstra rol katihmi” olarak iki grupta incelenmektedir (Auh
ve ark., 2007; Groth, 2005; Yen ve ark., 2011). Ekstra rol katihmi
kapsaminda miusteri vatandashk davranisi (MVD), “hizmetin basarili bir
sekilde Gretilmesi veya sunulmasi icin gerekli olmayan, ancak bir biitin
olarak hizmet 6rgiitiine genel anlamda yardimci olan goniillii ve istege
bagll davraniglar” olarak tanimlanmaktadir (Groth, 2005: 11). Groth
(2005) orgutsel vatandashk davranisi literatlirinde yer alan ve galisan
performansini  degerlendirmekte  kullanilan,  gergeklestirilmesi
gerekenler (in-role behavior) ile ekstra roller seklindeki ayrimdan yola
cikarak, hizmetin basari ile yaratilip sunulmasi i¢in yapilmasi gereken ve
beklenen musteri davranisini “ortak Uretim davranisi”; hizmetin basari
ile yaratilip sunulmasi igin hizmet isletmesine katkisi bulunan gondlli
davranislari ise “musteri vatandashk davranisi” olarak siniflandirmistir.

MVD kavraminin, isletmeye destek (service firm facilitation), tavsiye
ve yardim davranisindan olusan Ug temel boyutu vardir (Bove ve ark.,
2003; Bove ve ark., 2009; Groth, 2005; Gruen, 1995; Yen ve ark., 2011).
MVD’nin ilk boyutu olan isletmeye destek, Dogrudan Karsiliklilik Teorisi
(Direct Reciprocity Theory) kapsaminda ifade edildigi gibi, ¢evrim igi
alisveris  yapan  musterilerin  isletmenin  gelecekteki  hizmet
performansini iyilestirmesi igin isletmeye yararli bilgiler saglayarak
yardim etme istegini ifade etmektedir. ikinci boyut olan tavsiye,
isletmenin kendisi ve/ veya igsletmenin mallari/ hizmetleri hakkinda bilgi
yaymak igin gonilli olarak mesajlarin olusturulmasi ve diger e-alisveris
yapanlara ulastirilmasi anlamina gelmektedir. Uglincii boyut olan
yardim ise, yalnizca gevrim igi hizmet slrecinde diger musterilere
yardimci olmak amaciyla e-alisveris yapanlarin sergiledikleri yapici
davraniglarini ifade etmektedir (Anaza & Zhao, 2013; Anaza, 2014). Bu
davraniglar, diger mdusterilere veya isletmenin kendisine yonelik
gosterilen davranislar olarak da ikiye ayrilabilir. Ornegin yardim boyutu
kapsaminda agizdan agiza iletisim (Anaza, 2014) diger miusterilere
yonelik gosterilen MVD iken, isletmeye destek boyutu kapsaminda
sikayetlerin iletimi (Anaza, 2014) isletmeye yonelik MVD olarak ele
alinabilir.

Marka Giiveni Kavrami ve Marka Giiveninin Misteri Vatandaghk
Davranigina Etkisi

Musteriler uygun marka deneyimleri yoluyla bir isletmeye ve/ veya
calisanlarina asina olduklarinda, isletmeye glven ve karsiliklilik
anlayigiyla bir iliski kurma egilimindedirler (Groth, 2005). Hizmetin
soyutluk ve heterojenlik gibi 6zellikleri hizmet saglayicilarin segilmesini
ve degerlendirilmesini zorlastirdigl igin gliven duygusunun tesis
edilmesitzellikle 6nem kazanmaktadir (Liljander & Roos, 2002; Singh &
Sirdeshmukh, 2000). Marka guiveni, “tliketiciye risk yaratan durumlarda
markanin glivenilirli§ine ve niyetlerine iliskin kendinden emin
beklentiler” olarak tanimlanabilir (Delgado-Ballester, 2004: 574).
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Misteriler perakendecilere gliven duyduklarinda, perakendecilere
fayda saglayan karsilikli eylemlerde bulunma konusunda glidulenirler
(Ho, 2014). Baglilik-Guiven teorisine gore, iliski pazarlamasinin basarisi
icin gliven ve baghhk iki temel unsurdur. Taraflar arasinda giiven olusur
ve surdurdlebilirse, iliski pazarlamasini basarili kilacak sekilde isbirlikgi
davraniglar ortaya cikabilir (Morgan & Hunt, 1994). Baska bir ifadeyle
isletme ve misteriler arasinda given iliskisi kurulduktan sonra,
muisteriler daha fazla "ekstra rolleri” Ulstlenecek yani vatandashk
davranigi sergileyeceklerdir (Guo & Zhou, 2013). Buna gore galismanin
birinci hipotezi (H1) su sekilde ifade edilebilir:

Hi: Marka giiveni, misteri vatandaslik davranislar (Tavsiye, Yardim,
isletmeye destek) tizerinde olumlu bir etkiye sahiptir.

Hizmet Telafisi Kavrami

E-perakendeciler, musterilerin beklentilerini karsilamada zaman
zaman basarisiz olmakta, bu da olumsuz agizdan agiza iletisim ve hizmet
saglayici degistirme gibi birgok istenmeyen misteri davranisini
tetikleyebilmektedir ~ (Robinson ve ark. 2011). Cevrim igi
perakendecilikte mdsteriler pazar Onerilerine hizla erisebilmekte,
hizmet hatasi durumunda ise tek bir tikla baska bir e-perakendeciyi
tercih edebilmektedir (Zhang ve ark. 2015, s. 348). Bu durum e-
perakendecilerin hizmet hatalari ortaya ¢iktiginda, fiziksel kanal yoluyla
perakendecilik hizmeti sunan isletmelere kiyasla, daha fazla zarar
gormesi anlamina gelmektedir. Bu nedenle, bu zararli sonuglardan
kaginmak ve etkilerini azaltmak igin basaril bir sekilde harekete gegmek
e-perakendeciler igin ¢ok énemlidir (Holloway & Beatty, 2003; Lee &
Park, 2010; Kuo & Wu, 2012). Ozellikle tatmin edici bir hizmet telafisinin
saglanmasi, mdsterilerle iligkilerin strdirilmesine yardimci olmasi
acisindan kritik bir 6neme sahiptir (Fornell & Wernerfelt, 1987).

Hizmete iliskin performans algisinin, beklentilerin altinda kalmasi
durumu olarak tanimlanabilen hizmet hatasi (Zeithaml ve ark., 1993)
literatlrde farkli sekillerde ele alinmistir. Bitner ve arkadaslari (1990)
hizmet hatalarini, hizmet sunum sistemi hatalarina gosterilen galisan
tepkisi, musteri ihtiya¢c ve isteklerine gosterilen galisan tepkisi ve
istemsiz ve istenmeyen calisan eylemleri olarak ¢ grupta
siniflandirmistir. Bununla birlikte e-perakendecilik igin ¢alisan musteri
temas dizeyi oldukga dusik oldugu igin hizmet hatalan da
farklilagmaktadir.

Holloway ve Beatty (2003), ¢evrim ici alisveris slrecinde yasanan
hizmet hatalarini; teslimat, web sitesi tasarimi, misteri hizmetleri,
odeme, guvenlik, muhtelif sorunlar vd. olarak yeni bir siniflandirma
ortaya koymuslardir. Sonraki arastirmalarinda ise, ¢evrim ici bir
ortamdaki tatmin edici ve tatmin edici olmayan unsurlari ise web sitesi
tasarimi, etkilesim, yerine getirme/givenilirlik musteri hizmetleri ve
glivenlik/gizlilik olarak tanimlamiglardir (Holloway & Beatty, 2008).

Hizmetlerin Ozelliklerinden dolayr hatayr sifira indirmek ¢ok
mimkiin olmamakla birlikte (Ozer ve ark., 2016: 272), hata ortaya
¢iktiktan sonra bu hata karsisinda isletmenin verecegi tepki oldukg¢a
onemlidir. Hizmet saglayicisinin, hizmet hatalarina yanit vermek igin
gerceklestirdigi eylemler hizmet telafisi olarak adlandirilir (Lewis &
Spyrakopoulos, 2001). Baska bir ifadeyle, hizmet telafisi, normal hizmeti
kesintiye ugratan sorunlar meydana geldikten sonra misterinin makul
dizeyde hizmet almasini saglamak igin (Armistead ve ark. 1995:5),
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hizmet basarisizligina yanit olarak gergeklestirilen isletme eylemlerini
ifade eder (Grénroos, 1988). Harcanan gabalarin sonucunu gérmek igin,
hizmet telafisi gerceklestirildikten sonra telafinin giktilarinin (tatmin,
sadakat vb.) degerlendirilmesi gerekir. Literatirde, hizmet telafisinden
tatmin olan bireyin pozitif agizdan agiza iletisimde ve tekrar satin alimda
bulunduguna (Odoom ve ark. 2020) ve musteri vatandaslik davranislari
sergiledigine (Van Tonder & De Beer, 2018) iliskin bulgular mevcuttur.

Hizmet Telafisinin Marka Giiveni ve Miisteri Vatandagslik Davranisi
Arasindaki iliskide Diizenleyici Rolii

Hizmet telafisi girisimi, musteriler ile firma arasindaki dogrudan
veya dolayl etkilesimler yoluyla gerceklesmektedir. Misteriler hizmet
telafisi siirecinden tatmin olma dizeylerine bagl olarak firmanin
guvenilirligini yeniden degerlendirmektedirler (Aaker ve ark., 2004).
Marka giveninin strdirilmesi uzun donemli, sadakate dayal iligkiler
icin kilit bir 6neme sahiptir (Delgado-Ballester & Munuera-Aleman,
2001; Kwon ve ark., 2021). Marka gliveninin tavsiye etme niyetini
etkiledigi de bilinmektedir (Vlachos ve ark., 2009; Dang ve ark., 2020).
Bu bulgulardan yola cgikilarak marka giiveninin, musterilerin gonulli
olarak vatandaslik davranisi sergilemeye egilimlerinin artacagi
disindlmektedir (Xie ve ark., 2017). Bununla birlikte, vatandaslik
davranisi sergileyen bir musteri hizmet basarisizhigini bildirme (Ahn ve
ark., 2016; Yi ve ark., 2013; Kim ve ark., 2018) ve telafi davranisi talep
etme egiliminde olacaktir. Hizmet sunumunda basarisizlik ile
karsilagsalar bile, vatandaslik davranigi gésteren musteriler markaya
karsi hosgoruli davranabilmektedirler (Yi ve ark., 2013). Given, hizmet
telafisi ile iliskili anahtar yapilardan biri olarak kabul edilmektedir (La &
Choi, 2012; Choi & La, 2013). Hizmet telafisi kavramini inceleyen gegmis
arastirmalar genel olarak e-hizmet kalitesini degerlendirmekte (Phan ve
ark., 2020), telafinin ve telafiden duyulan tatminin MVD'’ye etkisini goz
ardi etmektedir. Hizmet saglayicilari, misteri glivenini insa edecek ya da
mevcut glveni destekleyecek sekilde hizmet telafisi tatmini
sagladiklarinda, musterilerin sikayette bulunma ihtimalinin azalacagi ve
dolayisiyla MVD gibi arzu edilen davranislar sergileyerek kendilerini
isletme ile devam eden iliskilere adamalarinin miimkiin olacagi
dustnulmektedir (Morgan & Hunt, 1994; Dewitt ve ark., 2008). Ancak,
bir misterinin tatmin edici olmayan hizmet deneyimi, ilk hizmet
sunumu agsamasindaki hata ve hizmet telafisi asamasindaki hata olmak
Gzere ikili ardisik hizmet hatasini icerebilmektedir (Lee & Park, 2010:
48). Basarisiz bir hizmet telafisi durumunda e-perakende isletmesi
musteri glivenini kirarak MVD gibi arzu edilen davranislarin olusumunu
zayiflatacagl varsayilmaktadir. Bu bilgiler 1siginda, ¢alismanin ikinci
hipotezi (H;) su sekilde ifade edilebilir:

H,: Telafiye iliskin tatmin dlizeyi, marka gliveni ve miisteri vatandashk
davranisi arasindaki iliskide diizenleyici etkiye sahiptir. iliskinin giici,
telafi tatmin edici (ylksek) oldugunda daha yiiksek, daha az tatmin edici
(dustk) oldugunda daha distik olacaktir.

Yontem

Calismanin Amaci ve Modeli

Bu galismanin amaci, misterilerin yogun olarak kullandiklari gevrim
ici alisveris siteleri kapsaminda marka gliveni ile MVD iligkisinde telafi
tatmin dizeyinin dizenleyici etkisinin incelenmesidir. Bu amaca uygun
olarak gelistirilen arastirma modeli Sekil 1'de sunulmaktadir.
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H, Miister1 Vatandaghk
Marka Giiveni . Davranigt

I (Tavsiye, Yardun, Isletmeye
I destek

| H2 siek)

1

1

Telafiye iliskin
Tatmin
Sekil 1: Arastirma Modeli
Orneklem

Veri Toplama Yontemi ve Kullanilan Olgekler

Arastirma kapsaminda veri toplama araci olarak anket yontemi
kullanilmistir.  Calismanin verilerinin Kasim-Aralik 2019 déneminde
toplanmis olmasi ve s6z konusu tarihlerde etik kurul izni sart olmamasi
nedeniyle izin i¢cim basvuruda bulunulmamistir. Anketin basinda
tiketicilerin galismaya goniillii olarak katildiklarini beyan etmeleri igin
gonulli katihma yoénelik onay kutucuguna yer verilmis, bu kutucugu
isaretleyip gondlli katilima onay veren katilimcilar anketin sonraki
bolimlerine  yonlendirilmistir.  Anket formunun ilk kisminda,
katiimcilarin yogun olarak kullandiklari e-alisveris sitesini belirtmeleri
istenmistir. Bunu takiben, bu siteden alisveris yaparken bir sorunla
karsilasip karsilasmadiklari ve bir sorunla karsilastilar ise telafi talebinde
bulunup bulunmadiklari sorulmustur. Bir sorunla karsilasmayan ve
sorunla karsilasmasina ragmen telafi talebinde bulunmayan katilimcilar
arastirma kapsami diginda birakilmistir. Arastirmanin hipotezleri ile
uyumlu olarak degiskenleri 6lgmek icin literatirdeki ¢alismalardan
faydalanilmistir. Bu amagla, Anaza (2014) tarafindan gelistirilen on
ifadeden olusan MVD olgegi, Eastlick ve arkadaslarinin (2006)
kullandiklari bes ifadeli marka guveni 6lgegi kullaniimistir. Hizmet
telafisinden tatmin olma diizeyini 6lgmek igin ise Choi ve La’nin (2013)
calismasinda yer alan, Tax ve arkadaslari (1998) ile Weun ve
arkadaslarinin (2004) 6lgeklerinin birlesiminden olusan Ug ifade tercih
edilmistir. Bunlara ek olarak, demografik bilgiler kapsaminda cinsiyet,
egitim ve gelir seviyeleri sorulmustur. Cevaplayicilarin bu ifadelere
katilim duizeylerini belirlemek igin yedili (MVD ve Telafi) ve besli (Marka
Guveni) Likert tipi olgekler kullanilmistir. MVD 06lgegi ile marka gliveni
dlcegi arastirmacilar tarafindan ingilizce’den Tirkge’'ye cevrilmis,
ifadelerin anlagilirhigr ve orjinali ile uyumu Uglincli bir akademisyen
tarafindan kontrol edilmistir.

Tablo1: Demografik Ozellikler

Calismanin evrenini e-alisveris siteleri Gizerinden aligveris yapan ve
bu aligverisleri sirasinda sorun ile karsilasip telafi hizmeti alan kisiler
olusturmakta olup; veriler ¢evrim ici anket formlari ile toplanmistir.
Toplamda 544 katimciya ulasilmis; eksik veri, kontrol sorularina verilen
yanlis cevaplar nedeniyle 20 anket formu kapsam disi birakilmis ve 524
katilimcinin verisi analizlere dahil edilmistir.

Analiz Yontemi

Arastirma kapsaminda, model testinden 6nce MVD olgegi ve marka
glveni Olgegi igin SPSS 23.0 SPSS 23.0 (IBM SPSS Corp., Armonk, NY,
ABD) Istatistik Paket Programi araciig ile Kesfedici Faktdr Analizi
gerceklestirilmis, tanimlayici istatistikler icin frekans analizi yapilarak,
cesitli ortalamalar incelenmistir. Dogrulayici Faktdr Analizi ve model
testi kapsaminda ise yapisal esitlik modellemesi ¢éziimleri igin siklkla
kullanilan AMOS programi tercih edilmistir.

Bulgular ve Tartisma

Bu baslk kapsaminda arastirma bulgulari tanimlayici istatistikler,
Kesfedici Faktor Analizi, Dogrulayici Faktor Analizi ve Model Testi
basliklari altinda sunulmaktadir.

Tanimlayici istatistikler

Orneklemin profiline iliskin bilgiler Tablo 1’de sunulmustur. Buna
gore, katihmcilarin = %55’ini  (n=288) kadinlar olusturmaktadir.
Katiimcilarin %76’sinin 18-25 yas araliginda kisilerden olustugu ve 6n
lisans-lisans mezunlariin ¢ogunlukta (%57) oldugu gorilmektedir. En
¢ok tercih edilen aligveris sitelerine bakildiginda ise ilk sirada
Trendyol’un yer aldigi (%52,5) séylenebilir.

f %

Kadin 288 55,0

Cinsiyet Erkek 236 45,0
18-25 yas 400 76,3

26-35 yas 87 16,7

Yas 36-45 yas 19 3,8
46 yas ve Ustl 18 3,6

Lise 177 33,8

Egitim durumu On Lisans- Lisans 301 57,4
Lisansusti 46 8,8

Trendyol 275 52,5

Aligveris sitesi Morhipo 2 04
(En ok tercih edilen) N11 85 16,2
Hepsiburada 162 30,9

Toplam 524 100
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Kesfedici Faktor Analizi

Model testine gegmeden once ilgili kavramlari 6lgmek igin kullanilan
ve Tirkce'ye cevrilen olgeklerin guvenilirlik ve gegerlilik testleri
yapilmistir. Oncelikle MVD é&lgeginin faktdr yapisini ortaya koymak igin
Kesfedici Faktor Analizi gergeklestirilmistir (Tablo 1). Faktér analizi
sonucunda orijinal 6lcekte Tavsiye ve Yardim basliklari altinda yer alan
alti ifadenin tek bir faktor altinda toplandigi belirlenmistir. Misterinin
gevresine yonelik tavsiye davraniglar ile aligveris sitesinin diger
musterilerine yardimci olmak amaciyla gergeklestirdigi davranislari
kapsayan ilk faktor “Tavsiye-Yardim” olarak isimlendirilmis olup ilgili

Tablo 2: Kesfedici Faktdr Analizi: Miisteri Vatandashk Davranisi Degiskeni

6lcek maddelerinin faktor yiklerinin 0,767 ile 0,966 arasinda degistigi
gorilmektedir. Faktor yukleri 0,831 ile 0,931 arasinda degisen dort
ifadeden olusan ikinci faktdr ise aslina uygun sekilde “isletmeye destek”
olarak adlandirilmistir. Bu asamadan sonra yapilacak hipotez testlerinde
bu iki faktor tzerinden degerlendirme yapilacaktir. Bununla birlikte,
galismada kullanilan ve faktor yikleri 0,801 ile 0,874 arasinda degisen
bes ifade ile 6lglilen marka gliveni bagimsiz degiskeni ile faktor yiikleri
0,812 ile 0,922 arasinda degisen dort ifadeden olusan telafiden tatmin
olma degiskeninin tek faktorli yapilari da faktor analizi neticesinde
dogrulanmigtir.

. Faktor 1: Faktor 2: Agiklanan Varyans
Ifadeler . .
Tavsiye-Yardim Isletmeye Destek
mvd2 0,966
mvd3 0,924
mvd1 0,922
68.416
mvd4 0,888
mvd5 0,828
mvdé 0,767
mvd10 0,931
mvd9 0,924
12.693
mvd8 0,900
mvd7 0,831

KMO Ornekleme Yeterliligi: 0,928
Bartlett Testi Ki-Kare: 6078,473 Anl:0,000

Dogrulayici Faktor Analizi

Verilerin  gelistirilen modeli destekleyip  desteklemedigini
degerlendirmek igin yapisal esitlik modellemesi literatiiriinde yaygin
olarak kullanilan iki asamali yontem (Anderson & Gerbing, 1988)
uygulanmistir. Buna gore ilk etapta 6l¢lim modeli, ikinci asamada yapisal
model (hipotezler) incelenmistir. Bu amagla IBM AMOS 23 programi
kullaniimigtir.

Olglim modelini test etmek igin Dogrulayici Faktér Analizi (DFA)
gerceklestirilmistir. Elde edilen uyum iyiligi indeks degerleri 6lgim

Tablo 3: Ortiik Degiskenlere liskin Degderlendirme ve Tanimlayici Istatistikler

modelinin veri ile uyumunun iyi oldugunu géstermektedir (x2=268,606,
df = 79, x2/df = 3,400, GFl= 0,938, CFI=0,978, NFI= 0,969, TLI=0,971,
RMSEA=0,068, AGFI=0,906) (Joreskog & Sorbom 1993; Hu & Bentler
1999; Schermelleh-Engel ve ark., 2003). Yapilara iliskin Cronbach alpha
katsayilarinin yani sira bilesik glvenilirlik (BG) degerleri incelendiginde
(Tablo 2) glivenilirlik igin 6nerilen sinirlarin (0,70) asildigi gérilmektedir
(Tabachnick & Fidell, 2001; Hair ve ark., 2014). AVE degerlerinin 0,50'nin
lizerinde olmasi da yine gdvenilirlik igin kanit niteligindedir (Fornell &
Larcker, 1981).

Korelasyon Katsayisi

Degiskenler CA CR AVE MSV
Tavsiye-Yardim isletmeye Destek Marka Giiveni

Tavsiye-Yardim 0,96 0,95 0,772 0,657 0,772°
isletmeye Destek 0,664***

0,95 0,94 0,795 0,440 (0,441)° 0,795
Marka Guveni 0,810*** 0,612***

0,92 0,91 0,691 0,657 (0,66) (0,38) 0,691
SD 1,43354 1,75189 0,95203
D¢ 5,0779 4,4375 3,6267
*** p<0,001

%Parantez igindeki dederler korelasyon katsayilarinin karelerini géstermektedir.
bKésegen lizerindeki dederler AVE dederlerini géstermektedir.

CA: Cronbach Alfa

CR: Bilesik Givenilirlik

SD: Standart Sapma

X: Ortalama
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Olgekleri olusturan ifadelere iliskin faktér yiiklerinin hepsinin 0,60’in
Uzerinde (Kline, 1994), ortik degiskenlere iliskin AVE degerlerinin
0,5'ten buyuk ve BG degerlerinden klglik olmasi (Byrne, 2010)
Olgeklerin  benzesim gegerliligini sagladigini gostermektedir. AVE
degerlerinin degiskenler arasindaki korelasyon degerlerinin karesinden
blylk olmasi (Hair ve ark., 2005: 777; Fornell & Larcker, 1981) ve
maksimum paylasilan varyansin (MSV) karesinin AVE degerinden dislk
olmasi (Geldes ve ark., 2015) 6lgiim modelinin ayrim gegerliligine sahip
oldugunu isaret etmektedir (Tablo 3).

Model Testi

Hipotezlerde kurgulanan iliskiler yapisal esitlik modellemesi ile test
edilmistir. Modelin uyum iyiligi degerleri kabul edilebilir diizeydedir
(x2=314,721, df = 80, x2/df= 3,934, GFI= 0,928, CFI=0,973, NFl= 0,964,
TLI=0,964, RMSEA=0,075, AGFI=0,893). Modeldeki vyollara iliskin
standardize edilmis regresyon katsayilarinin hepsi istatistiksek olarak
anlamli olup Tavsiye-Yardim ve isletmeye Destek davranisi boyutlarina
iliskin R? degerleri sirasiyla 0,682 ve 0,418'dir. Bununla birlikte marka
glvenin, musterilerin tavsiye-yardim davranislari ile (3=0,826; p<0,001)
isletmeye destek davraniglarini ($=0,646; p<0,001) pozitif yonde
etkiledigi belirlenmistir. Buna gore H;'in desteklendigi séylenebilir.

Tablo 4: Diizenleyici Etkiyi Gésteren Yol Analizi Sonuglari

Marka gliveni ile misteri vatandaslik davranisinin boyutlari (tavsiye-
yardim ve isletmeye destek) arasindaki iliskide, telafiden tatmin olma
diizeyinin dizenleyici etkisi moderator etki modeli ile test edilmistir. Bu
amagla oncelikle s6z konusu degiskenleri 6lgen ifadelerin ortalamalari
alinarak birlesik degisken degerleri elde edilmistir. Bagimsiz degisken ve
diizenleyici degiskenin  ¢carpimindan olusan etkilesim terimi
hesaplandiktan sonra bu degiskenlerin ve ¢arpimlarinin ayni modelde
yer almasi nedeniyle ortaya ¢ikabilecek ¢oklu baglanti sorununu ¢6zmek
icin ilgili degiskenlerin merkezilestiriimesi yaklasimi benimsenmistir
(Aiken & West, 1991). Sonraki asamada bagimsiz ve duzenleyici
degisken ile etkilesim teriminin birlikte yer aldigi model test edilmistir
(Tablo 4). Tablo 4’te goruldigu gibi, yol analizine dahil edilen tim
tahmin degiskenler tavsiye ve yardim davranisindaki degisimin yaklasik
%62’sini, isletmeye destek davranisindaki degisimin de yaklasik %35’ini
aciklamaktadir. Marka glveni ve telafiden tatmin olma degiskenlerinin,
isletmeye destek olma davranisi Uzerindeki etkilesimsel etkisinin
(duzenleyici etki) anlamli ($=0,099, p=0,008), tavsiye-yardim davranisi
Uzerindeki dlzenleyici etkisinin ise anlamsiz oldugu (=-0,041, p>0,10)
saptanmistir. Dolayisiyla, marka gliveninin olusmasi telafiden tatmin
olma diizeyleri ylksek olan musteriler igin isletmeye destek davranisinin
daha ¢ok sergilenmesine neden olmaktadir. Bu sonuglara gore, H,'nin
boyutlardan biri (isletmeye destek davranisi) kapsaminda desteklendigi
soylenebilir.

iliskiler Stand. edilmis B (Stand.edilmemis ) Standart hata tdegeri p (anl.)
MG->iDD 0,977 (0,531) 0,085 11,495 0,000
TT-IDD 0,121 (0,114) 0,049 2,457 0,014
MG->TYD 0,772 (0,512) 0,053 14,636 0,000
TT>TYD 0,297(0,342) 0,030 9,748 0,000
MG*TT>IDD 0,093 (0,099) 0,035 2,650 0,008
MG*TT->TYDD -0,032 (-0,041) 0,022 -1,463 0,144

Dizenleyici etkiyi daha detayli ortaya koymak lizere R Studio
(pequod paketi) kullanilarak basit egim analizi gergeklestirilmis (Tablo 5)
ve etkilesim grafigi (MeMoBootR paketi) (Sekil 2) elde edilmistir. Buna
gore, telafiden tatmin olma dizeyi disik oldugunda (ortalamanin bir
standart sapma altinda) (Cohen ve ark., 2003: 269) marka giveni
isletmeye destek davranisi sergileme durumunu pozitif yonde ve
anlamli olarak etkilemektedir (=0,8236, p<0,001). Telafiden tatmin

Tablo 5: Basit Egim Analizi

olma duzeyi yiksek (ortalamanin bir standart sapma Ustiinde)
oldugunda ise bu etkinin daha da arttigi tespit edilmistir (f=1,1312
p<0,001). Bu durum hata telafisinden daha ¢ok tatmin olan bireylerin,
markaya given duymalarn durumunda s6z konusu isletmeye destek
olmak igin daha istekli olacaklarini géstermektedir.

B Standart hata tdegeri p (anl.)
Duguk Telafi Tatmini (-1 ss) 0,824 0,097 8.518 0
Yuksek Telafi Tatmini (+1 ss) 1,131 0,109 10.342 0
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Marka Giiveni

Sekil 2: Egim Analizi Etkilesim Grafigi

Sonug ve Kisitlar ve Oneriler

Pazarlama 4.0 ile birlikte musteri, Gruni birlikte yaratan isletme
ortagl olarak kabul edilmektedir. Deger zincirindeki verileri
bltinlestirme sireci, deger yaratmanin hemen hemen her asamasinda
misteri ve isletme arasinda tam bir etkilesim saglar. Birlikte deger
yaratma (value co-creation) kavrami kapsaminda gelistirilen Hizmet
Baskin Mantik (HBM) teorisi, hizmetlerin herhangi bir degisimin temeli
oldugunu ve bu degerin basta nihai kullanici olan musteri olmak lzere,
tim aktorlerin etkilesimleri ile birlikte yaratildigini savunmaktadir
(Vargo & Lusch, 2004a; 2004b). Bu calismanin &ncelikli amaci, e-
perakendecilere yonelik marka gliveninin  mugsteri vatandaghk
davranigina etkisini arastirmaktir. Buna ek olarak, telafi tatmininin bu iki
degisken arasindaki iliskide diizenleyici etkisi de incelenmistir.

Model testi gergeklestiriimeden o6nce, ¢alismada kullanilan tim
Olgekler igin gegerlilik ve guvenilirlik testleri yapilmis; bunun sonucunda
MVD 6lgeginin orijinalinden farkli olarak ti¢ yerine iki faktorden olustugu
tespit edilmistir. Orijinal 6lgekte yer alan misteriye yonelik tavsiye ile
yardim boyutlarinin ifadeleri tek bir faktor (Tavsiye-Yardim), isletmeye
destek boyutunun ifadeleri ise ayri bir faktér altinda toplanmistir.
Yapilan analizler sonucunda, e-perakendeciye yonelik marka gliveninin,
MVD'’yi glgli ve olumlu yoénde etkiledigi belirlenmistir. Bu sonug,
literatlirde yer alan benzer arastirma sonuglarini desteklemektedir
(Dang ve ark., 2020; Ho, 2014; Vlachos ve ark., 2009; Xie ve ark., 2017).
Ozellikle Mart 2020 tarihinden itibaren tiim diinyayi etkileyen pandemi
sureci isletmelerin bircok faaliyetini e-ticaret kanallariyla ylrtitmesine
neden olmustur. E-perakendeciligin 6nemi ve ticaretteki yeri, degisen
makro ¢evre faktorlerine bagh olarak artmistir. Covid-19 pandemisinde,
Uretim sureclerinde ve/veya dagitim sireclerinde yasanan sorunlar
hizmet telafi tatminin basta MVD olmak Uzere cesitli musteri
degerlendirmelerini ve davraniglarini degistirdigi dustintlmektedir.
Ancak yapilan literatir incelemesinde, buna yonelik yiratilen bir
arastirma ile karsilagilmamistir. Bu ¢alismanin diger bulgulari, hizmet
telafisinden duyulan tatminin, marka giiveni ile MVD arasindaki iliskide
dizenleyici etkiye sahip oldugunu varsayimini desteklemektedir. Buna
gore marka gliveni algisinin, isletmeye destek davranisina olumlu etkisi,
telafiyi tatmin edici bulan musteriler igin, diisiik olanlara kiyasla, daha
yuksektir. Buna karsin, tavsiye-yardim davranigi s6z konusu oldugunda
bu etki farkliigi anlamli degildir. Sosyal degisim ve adalet teorileri
acisindan yaklasildiginda, misterilerin tatmin ve sadakat dizeyleri,
isletmenin  kendilerine ne kadar adil davrandigina iliskin
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algilamalarindan etkilenmektedir. Mdsterilerin  hizmetten tatmin
olduklarinda veya beklentilerinin 6tesinde 6zel muamele gordiklerini
hissettiklerinde, isletmeye fayda saglayabilecek génllli davranislarda
bulunarak karsilik verme olasiliklar yiikselecektir (Patterson ve ark.,
2003). Ortalamalar incelendiginde telafiyi tatmin edici bulan

katihmcilarin, marka guveni algilarimin  (X; = 3.10; X, = 4.15,p =
0.000) daha yuksek oldugu ve karsilikhlik ilkesi geregi, dogrudan
isletmeye destek olmak seklindeki davranislarinin bu giiven algisindan
daha ¢ok etkilendigi gorulmektedir. Dogrudan Karsiliklilik (Direct
Reciprocity) teorisine uygun olarak ortaya ¢ikan bu sonug, e-perakende
isletmelerinin icinde bulundugumuz dinamik g¢evre kosullarinda pazar
paylarini korumak hatta rekabet avantaji yaratmak igin hem marka
glvenini guglendirme c¢abalarina hem de birlikte deger yaratma
faaliyetlerine ve 6zellikle MVD kavramina yatirim yapmalari gerektigini
gostermektedir.

Bu galismanin yukarida belirtilen katkilarina ragmen bazi kisitlari da
bulunmaktadir. Bunlardan ilki 6rnekleme yontemi ile ilgilidir. Calismada
olasilikh olmayan bir 6rnekleme teknigi kullanilmis olmasi sonuglarin
genellenebilirligini sinirlamaktadir. Orneklemin daha ¢ok 18-25 yas arasi
genglerden olugsmasi da bir diger sinirhliktir. Genglerin gevrim igi alisveris
yapmak ve bu tarz calismalara veri saglamak konusunda diger yas
gruplarina kiyasla daha istekli olmalari bu durumun nedeni olarak
gorilebilir. Bununla birlikte farkli yas gruplariigin, s6z konusu kavramsal
iliskilerin nasil farkhlastigini ortaya koymak adina daha biyik ve yas
dagilimi agisindan daha homojen orneklemlerle  galismanin
tekrarlanmasi 6nerilmektedir.

Gelecekte bu alanda yiritilecek arastirmalarin, MVD kavramini
Pazarlama 4.0 kavrami ile biitlinlestirerek gelistirmesi, ¢cesitli pazarlama
surecglerine musterilerin sundugu deger katkilariyla ele almasi tavsiye
edilmektedir. Sadece MVD’yi olumlu ybdnde etkileyen marka
degerlendirmelerinin degil, gelismeleri kagirma korkusu (FOMO- fear of
missing out) gibi pandemi siirecinin tetikledigi psikolojik faktorlerle de
arastirilmasi dnerilmektedir. Ayrica, cevrim ici perakendecilik hizmetleri
lzerine son vyillarda vyapilan arastirmalar incelendiginde, bazi
arastirmalarin bilgisayar, cep telefonu, tabletler gibi alternatif e-
kanallarin veya e-kanal temas noktalarinin etkilerini arastirma modeline
dahil ettigi gorllmistir. Yalnizca tiketicilerin gevrim igi aligveris
sitelerine iliskin degerlendirmelerini inceleyen arastirmalarin, bireylerin
giderek daha fazla alternatif e-kanal mi yoksa e-kanal temas noktalarini
mi kullandigini ayirt etmedigi belirtilmektedir (Wagner ve ark., 2020: s.
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259). Bu nedenle gelecekte yiirttilecek arastirmalarin e-kanal temas
noktalarinin tercihine gore farklilastirilarak tasarlanmasi, ¢evrim igi
perakendecilik hizmetlerine yonelik literatiiriin gelismesine katki
saglayacaktir.
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Extended Abstract

Objective: The ability to access online retail offers through many channels, such as computers, smartphones, tablets, and smart TVs, has led to the
rapid spread of online shopping. With the emergence of modern technologies and new business models, customers have started to take on the duties of
traditional service employees, and these behaviors, similar to the organizational behavior patterns of employees, have been conceptualized as customer
citizenship behavior (CCB). The Service-Dominant Logic (SDL) theory, developed within the concept of value co-creation, argues that services are the basis
of any exchange and that this value is co-created as a result of the interactions of all actors. However, while many service businesses aim for 'perfect’
service delivery, achieving such perfection is not always possible. In particular, the problems encountered in online services are typically quite different
from those faced by traditional service providers. Since the online environment lacks many interactive human elements vital to the traditional service
experience, issues such as credit card security, privacy, on-time delivery, and ease of navigation are critical elements of e-service quality. Problems
experienced within the scope of these critical elements may increase the perception of financial, physical, functional, temporal, and psychological risk of
e-service in customers' eyes. In this context, brand trust, which reduces the perceived risk, is considered as one of the important factors affecting e-
retailer preference. Thus, this study aims to examine the moderating effect of service recovery satisfaction level on the relationship between brand trust
and CCB.

Literature Review: When considered within the scope of SDL theory, it is thought that brand trust will encourage the customer, a co-creator of value,
to recommend, help and/or support the business voluntarily. However, the studies examining the effect of brand trust on CCB in retailing services are
quite limited. In particular, Marketing 4.0 practices in the service sector encourage the customer's acceptance as a business partner who determines
product characteristics and even contributes to creating the product. A complete interaction between the customer and the business is expected at
almost every stage of the value-creation process. E-retailing is, by its very nature, a relatively low-touch service. It should be monitored whether this
service, delivered through supportive digital business practices, creates the desired satisfaction. Service recovery is essential for both maintaining the
brand trust and improving CCB. However, with the exception of the research of Zhu et al. (2021), it is seen that there is a significant gap in the literatiire
on this specific concept.

Methodology: The study population consists of people who shop through e-shopping sites, encounter problems while shopping, and receive
compensation services. Research data were collected from 524 participants through online survey forms in November-December 2019. First, Exploratory
Factor Analysis was conducted for the CCB scale and brand trust scale through SPSS 23.0 Statistical Package Program, and then the AMOS program was
used for Confirmatory Factor Analysis and structural equation modeling analysis.

Results and Conclusions: As a result of the exploratory factor analysis, the items regarding the "Recommendation” and "Helping Behaviors"
dimensions in the original CCB scale were gathered under a single factor. This factor, which covers the customer's recommendation towards his/her
environment and the behaviors of the shopping site in order to help other customers, was named "Recommendation-Helping," and the second factor
with as "Service Firm Facilitation." In line with the literature, the study revealed that brand trust in the e-retail business strongly and positively affects
CCB. Other findings of this study support the hypothesis that service recovery satisfaction moderates the relationship between brand trust and CCB.
Accordingly, the positive effect of perceived brand trust on service firm facilitation behavior is higher for customers who perceive the recovery as
satisfactory than those who perceive it as low. However, this difference in effect is not significant regarding recommend-help behavior. Regarding social
exchange and justice theories, customers' satisfaction and loyalty levels are influenced by their perceptions of how fairly the business treats them. When
customers are satisfied with the service or feel they have received special treatment beyond their expectations, they are more likely to reciprocate by
engaging in voluntary behavior that benefits the business. In line with the Direct Reciprocity theory, our research findings reveal that the participants
who find the recovery attempts satisfactory have higher perceptions of brand trust, and their behavior in the form of directly supporting the business is
more affected by this trust perception. Depending on that, e-retail businesses can invest in brand trust-strengthening efforts and value co-creation
activities, especially in the concept of CCB, to maintain their market share and create a competitive advantage in the dynamic environmental conditions.
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Volatility and International Interactions in Financial
Markets: An Analysis of the Turkish Stock Exchange
and G7 Countries

Finansal Piyasalarda Volatilite ve Uluslararasi Etkilesimler:
Tiirkiye Borsasi ve G7 Ulkeleri Uzerine Bir Analiz

ABSTRACT

Using mean and variance causality analysis, this study examines the volatility relationship between Turkish and G7
stock markets. Weekly return data from May 29, 2009, to June 6, 2023, is utilized for the analysis. The Hong mean
and variance causality analysis method is employed as the methodology. Based on the results of the study, Turkey
and Japan's stock markets have a significant mean causality relationship. Moreover, the variance causality analysis
demonstrates a strong relationship between Turkey and stock markets of Canada, France, Germany, Japan, and
the United States. The findings contribute to portfolio diversification strategies and highlight the importance of
understanding the dynamics of international financial markets.

JEL Codes: C58, F30, G15, 016

Keywords: Hong Causality, Mean and Variance Causality, Stock Exchange, G7 Countries, BIST

(074

Ortalama ve varyans nedensellik analizini kullanan bu ¢alisma, Turkiye ve G7 hisse senedi piyasalari arasindaki
oynaklik iliskisini incelemektedir. Analiz igin 29 Mayis 2009 ile 6 Haziran 2023 arasindaki haftalik getiri verileri
kullanilmistir. Metodoloji olarak Hong ortalama ve varyans nedensellik analizi yontemi kullaniimistir.
Calismanin sonuglarina gore, Tlrkiye ve Japonya hisse senedi piyasalarinda anlamli bir ortalama nedensellik
iliskisi bulunmaktadir. Ayrica varyans nedensellik analizi Turkiye ile Kanada, Fransa, Almanya, Japonya ve ABD
borsalari arasinda giglu bir iliski oldugunu ortaya koymaktadir. Bulgular portfoy cesitlendirme stratejilerine
katkida bulunuyor ve uluslararasi finansal piyasalarin dinamiklerini anlamanin 6nemini vurguluyor.

JEL Kodlar:i: C58, F30, G15, 016

Anahtar Kelimeler: Hong Nedensellik, Ortalama ve Varyans Nedensellik, Borsa, G7 Ulkeleri, BIST

Introduction

Portfolio diversification is a fundamental aspect of risk management in financial investments. Harry Markowitz's
seminal work, "Portfolio Selection" published in 1952, emphasized the incorporation of risk factors in diversifying
portfolios. Markowitz highlighted the significance of considering not only the expected returns but also the
associated risks. This entailed considering the variance of securities to be included in the portfolio and the
covariance among these securities. Markowitz advocated for the selection of portfolios offering maximum returns
when comparing two investments with equal risk levels. Conversely, when comparing two portfolios with equal
return levels, the portfolio with minimum risk should be preferred.

For investors, understanding the risks associated with their investments is of paramount importance. Portfolio
diversification is commonly employed as a risk mitigation strategy, with a focus on international markets to reduce
systematic risk. However, international portfolio diversification necessitates caution due to the effects of
globalization. The interconnectedness of capital markets means that fluctuations in one country's stock market
can influence the stock markets of other nations. Notably, extraordinary events in international markets can have
ripple effects on domestic stock markets.

Investors who want to invest internationally; It wants to reduce systematic risk through diversification by
investing in stock markets of different countries. Diversifying the stocks in a portfolio basket with stocks from
different countries and allowing these stocks to move independently of each other can help protect against risk.
Considering the globalization factor, it is seen that the interrelationships of financial markets limit international
diversity. Considering this situation, determining the long-term relationships between stock markets of different
countries is very important for investors to diversify their portfolio. The most important point to consider when
diversifying is the relationship between the stock exchanges where diversified investment instruments are
located. If there is a long-term relationship between stock markets, diversification will not help. Similarly, the risk
in one exchange will also be valid in the other exchange. We can compare this situation to putting eggs from
different baskets into one big basket. The purpose of portfolio diversification is; is to minimize risk and maximize
profit. This is possible in stock markets that do not move for a long time.
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Diversifying portfolios across international capital markets generally
leads to lower risk compared to diversification within national capital
markets. Nevertheless, the factors influencing risk may vary across
countries, attributable to security types, exchange rate risks, political
risks, and information risks. Particularly, risk is believed to propagate
from developed to emerging markets. Consequently, investors should
vigilantly monitor the integration among stock exchanges to minimize
risk exposure.

Measuring volatility in financial markets is crucial for comprehending
price fluctuations of financial assets and assessing associated risks.
Volatility measures play a significant role in the decision-making
processes of portfolio managers and investors. Furthermore, analyzing
relationships among different markets holds great importance for
devising effective portfolio diversification and risk management
strategies. These analyses provide valuable insights to investors, aiding
in risk management, optimizing return potential, and minimizing
potential losses.

Risk optimization comes to the fore by diversifying the risk by
distributing the investor's limited savings to various financial assets.
While investing in a single financial investment instrument increases the
risk, the risk will decrease if the risk is diversified. Accordingly, the rate
of return to be obtained will also increase (Bayramoglu and Baskar,
2019:202). Therefore, in the study, the volatility between Turkey and
G7 countries will be determined and it will be beneficial to determine
the risk and uncertainty in a market and to diversify in the light of the
information obtained about that market. It will help both individual
investors and portfolio managers to diversify their portfolio.

Interactions in international capital markets are indicative of the
global nature of financial markets. Globalization, accompanied by
heightened capital mobility and accelerated information flows, has
resulted in deeper financial relationships between countries.
Consequently, developments in one country's stock market can

Table 1: Literature Review

reverberate across other countries' stock markets, leading to global risk
propagation and increased market volatility. Hence, analyzing volatility
across various country stock markets assumes great significance in the
context of international portfolio diversification strategies.

This study analyzes the interaction between the Turkish Stock
Exchange and stock exchanges of G7 countries. The analysis aims to
comprehend both mean-level relationships and assess the variance in
price fluctuations and associated risks. The findings from these analyses
empower investors with a better understanding of opportunities and
risks in global financial markets, enabling informed decision-making
processes.

In this context, the introduction of the study emphasizes the
importance of volatility and international interactions in financial
markets and states the purpose of this study. Then, the contribution of
the study to the literature is indicated by referring to the related
literature. The data set and the methods used are introduced and the
analysis process is explained. Finally, the findings and implications
based on the analysis results are presented in the conclusion section.
This study supports investors to understand the risks in international
markets and manage their portfolios effectively.

Literature Review

Due to the substantial volatility observed in financial markets during
the preceding three decades, alongside their extensive exploitation for
speculative gains, a notable inclination has emerged towards
prognosticating the trajectory of such markets. Consequently, a
multitude of investigations have been undertaken with the objective of
comprehending and representing the volatility inherent within financial
markets. A subset of these scholarly investigations is displayed in Table
1.

Authors Variables / Countries Method

Period Conclusion

(Kasa, 1992) USA, Japan, UK, Germany, Canada Johansen cointegration

1974-1990 He concluded that there is a long-run cointegration relationship

Monthly and Quarterly Data among the countries included in the study.

. . . 01.07.1995 They conclude that portfolio diversification is appropriate due to
(Gilmore & McManus, 2002) USA, Czech Republic, Hungary and  Johansen Comtegr.atlon, 01.08.2001 the low correlation and the absence of long- term causality among
Poland Granger Causality . .
Weekly Data the countries considered.
(Tahai, et al., 2004) G7 Johansen Cointegration 1978-1997 Monthly Data They concluded that all variables in the study are cointegrated in

the long run.

S&P 500 and National 100, Egypt

(Maneschiold, 2005) Cairo

Johansen cointegration test

As a result of the analysis applied to the industrial, Financial and

2:82;333 service sectors, the study concluded that although the industrial
o sectors are co-integrated, the financial and service sector indices
Daily Data

are not co-integrated in the long run.

MENA countries USA, UK and

In the study, it has been determined that MENA countries have a
long-term relationship with each other. However, it has been

(Marashdeh, 2005) Germany ARDL Border Test December 1994-June 2004 determined that 3 countries other than Egypt do not have any
relationship with the USA, England and Germany.
USA, Japan and Hong Kon 03.01.1984 They conclude that the US affects Asian countries more than Japan
(Liu & Pan, 1997) >, 7apan and Hong fone, GARCH 31.12.1991 ey o P
Singapore, Taiwan, Thailand . in terms of both returns and volatility.
Daily Data
In the study, they investigated the relationship between BRIC
(Bhar & Nikolova, 2007) BRIC GARCH-M 1995-2004 countries. As a result, they found that there is a high degree of

volatility spillover effect among BRIC countries.

BRIC with the United States, Granger causality and

(Chittedi, 2009)

January 1998- August 2009 The study finds that BRIC economies and developed countries are

England, Japan cointegration Daily Data highly co- integrated.
With the United States 2000-2008 They concluded that there is no bilateral co-integration between
(Chang & Tzeng, 2009) Canada, Japan, Bierons Cointegration Daily Data the US and the stock markets of the other three countries except

Germany and

Mexico.

USA, Brazil, Russia, India and China

(An & Brown, 2010) (BRIC Countries)

Johansen Cointegration

They concluded that there is a significant co-integration between
the US stock market and the Chinese stock market, while there is
no significant relationship with the Brazilian, Russian and Indian

1995-2009 Weekly And
Monthly Data

(Yonis, 2011) USA and South Africa GARCH

The study reveals that there is a unidirectional volatility in both
returns and volatility from the US market to the South African
market.

2005-2011
Daily Data
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Table 1 Cont.: Literature Review

Authors Variables / Countries Method Period Conclusion
(Menezes, et al., 2012) 67 Johansen Co- |nteg|fat|on, 197'3»1979 The resylts of the Stljldy show that all seven countries are closely
Granger Causality Daily Data related in terms of prices and returns.
(Yildiz &Aksoy, 2014) BIST, MSCl Granger cointegration 1990-2011 Monthly Data | "6¥ concluded that MSCI and BIST are cointegrated both in the
long run and in the short run.
The results of the study, it has been determined that there is a short-
Cointegration and Granger 01.01.1998 and long-term cointegration relationship between the stock
(Dasgupta, 2013) USA and BRIC g X g 31.12.2012 markets of India and Brazil. He also concluded that the Indian stock
causality . i .
Daily Data market has a strong effect on the Brazilian and Russian stock
markets.
US-Japan and China, India, 01.01.1993 They conclude that there is unidirectional volatility from the US to
(Li & Giles, 2015) ndonesia, Malaysia, the Philippines MGARCH 31.12.2012 both Japan and emerging Asian stock markets and that there is a
and Thailand Daily Data mutual volatility spillover between the US and Asian markets.
The results of the study; It was carried out by considering the pre-
. 2002-2013 crisis and post-crisis period. They concluded that there was no
(Zhang & Jaffry, 2015) China and Hong Kong BEKK-GARCH Daily Data volatility before the crisis and there was a bidirectional volatility

after the crisis.

With the United States BRIC and

(Yagh, 2016) South Africa, BIST fundamental

Johansen cointegration

January 2001- December
2016 Weekly Data

As a result of the study, the US is not cointegrated with the six
emerging economies included in the study.

(Polat & Gemici, 2017) Turkey, BRIC and South Africa ARDL bounds test, EKK

In the long run, Turkey is cointegrated with India and Brazil and in
the short run with Russia. However, they concluded that China and
South Africa are not cointegrated in the short and long run.

2003-2017
Monthly Data

Turkey Russia Brazil, India, China
Mexico

ARCH, GARCH, TGARCH,

(Kula & Baykut, 2017) EGARCH

As a result of the study, China has the highest volatility in the long

30.05.2001 run, while Mexico has the lowest volatility. When the indices are
31.12.2016 X . . . -
Daily Data analyzed on a daily basis, the stock market with the highest volatility

is Turkey and the stock market with the lowest volatility is Russia.

Maki multiple structural break

(Ozsahin, 2017) cointegration method

Turkey, BRICS

The study concluded that there is no simultaneous relationship
between Turkey and Brazil. However, it has been determined that

2000-2016 Montly Data Turkey acts simultaneously with the other 4 country groups in the

long term.
Engle-Granger Causalit 01.01.2013 In the study, they concluded that Bitcoin and the stock exchanges of
(Kanat & Oget, 2018) Bitcoin, Turkey and G7 Countries g ger Lausality 26.01.2018 Y, they coln and the st g
Johansen and Jeselius (1992) Daily Data G7 countries can be used for portfolio diversification.
In the study, they determined that the conditional variance of BIST-
Turkey, Romania, Poland, Hungary 2011-2016 100 was affected by long-term fluctuations in the Romanian stock
B B 201 M-GARCH-BEKK
(Bagar & Bozma 2018) and Ukraine GARC Daily Data market. They found that the Hungarian and Polish stock markets

were affected by both long-term volatility and short-term shocks.

3 February 2012-1 June As a result of the study, it was determined that a shock occurring in

(Gultekin & Gekig, 2019) Turkey ile BRICS MF-X-DMA 2018 one of the BRICS countries would have a long-term impact on
Daily Data Turkey.
(Eyiiboglu & Eyiiboglu, 2019) BIST, Dow Jones, Dax, CAC Engle Granger comte.gratlon, 201'0—2018 In the study,. botl.'n cointegration and causality analyses did not
Granger causality Daily Data reveal a relationship.

Turkey and G7 Country Stock Johansen cointegration,

(Ulusoy, 2019)

The study concludes that although there is a long-run relationship

October 2009- September between Turkey and the UK, the other 6 countries do not have any

Exchanges Granger Causality 2019 long-run relationship both among themselves and with the Turkish
stock market.

Shocks and volatility interactions between the indices discussed in

UK and US stock market indices (FT- 01.07.1935 the study were investigated. It has been found that the

(Aladesanmi 2020) Asymmetric GARCH-BEKK 31.12.2020 ) v gatec. -
30 and Dow Jones-30) K interdependence between the markets of the two countries is

Daily Data R K

stronger after the establishment of the European monetary union.
While the study detected one-way causality from the Italian stock

BIST 100, NASDAQ, S&P500, Dow  Tado and Yamamoto and 2000-2018 exchange to BIST100; Bidirectional causality was detected between

(Ayaydin, et al., 2020) Jones, FTSE100, DAX, S&P/TSX, Fourier ADL cointegration Montly Data the stock markets of Germany, France, England and the USA and

FTSEMIB, Nikkei 225 analysis

BIST100. They detected a cointegration relationship between the US
and German stock exchanges and BIST100.

BIST100, Dow Jones, Dax, FTSE

(Miinyas 2020) Italia, CAC40, Ose Benchmark, Johansen Cointegration

09.01.2019- 05.06.2020 In the study, a long-term relationship was found between BIST100

S&p/ASX 200 Daily Data and all other variables.
Both general and Islamic indices for Hon Test for Causality in 06.01.2011 As a result of the analysis, no causality relationship was found
(Guglu, 2020) Turkey, the US, the UK and Malaysia g X ¥ 28.02.2018 between the Islamic stock markets of anycountry except Malaysia
Mean and Variance X . . .
were used. Daily Data and conventional stock markets in both mean returns and variances.

Turkey and G7 Country Stock

(Ustalar & Sanlisoy, 2021) Exchanges

EGARCH

The study covers the Covid-19 period. During this period, Covid-19
increased the volatility in the equity markets of France, Japan,
Canada and Turkey.

11.03.2020 15.012021
Daily Data

BIST100, AEX , DAX, CAC 40, iBEX35, Hafner&Herwatz causality in

(Ugar & Alsu 2022) italy40,UK100 variance, ARDL

The study concluded that there is a causal relationship from BIST100
to AEX and UK100, and from FCHI to BIST100. It also concluded that
there is no long-term relationship between BIST100 and developed
country indices.

2006-2021 Montly Data

Upon reviewing the relevant literature, it becomes clear that
returns, volatility, and the relationship between securities markets have
been examined at different time periods, regions, and using different
analytical methods. It is noteworthy that studies have employed
cointegration and Granger (causality in mean) analysis, as well as

Trends in Business and Economics

models from the GARCH family, to conduct their analyses. In our
knowledge, no study has examined the mean and variance of the
relationship between the Turkish and G7 securities markets. In this
context, it is believed that this study will contribute to the existing
literature by providing insights into this unexplored area.
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Data Set and Methodology
In this study, we focus on weekly closing price series of Turkey and G7 country stock exchanges for the period from May 29, 2009, to May 6, 2023.
The logarithmic return series of these series were calculated and utilized for the analysis. The following formula was employed to calculate the return
series:
Yie = Inp(P = (i =) = Ingo(p — (i,t — 1) €Y)
Here, yi,t represents the returns of the exchanges on day t, and pi,t denotes the weekly closing prices on day t. Table 2 presents the description of
the data used for the stock exchanges of Turkey and G7 countries in the study.

Table 2: Definition of Variables

Name of the Variable Abbreviation of the Variable Period Source
Turkey BIST100
Canada S&P/TSX
France CAC40
29.05.2009
Germany DAX 06.05.2023 https://tr.investing.com/
Italy FTSE Weekly Data
Japan NIKKEI225
UK FTSE100
us S&P500

To test the causality of a time series, various analysis methods are
available in the literature, considering the spread effect of volatility.
Two commonly used tests are proposed by Cheung and Ng (1996) and
Hong (2001). These studies are primarily based on estimating the
Generalized Autoregressive Conditional Heteroskedasticity (GARCH)
model. Subsequently, they involve calculating the cross-correlation
function of standardized error terms and the squares of standardized
error terms. While Cheung and Ng (1996) assign equal weights to all
lagged values (similar to the Granger causality models) when computing
the test statistic, Hong (2001) emphasizes giving more weight to lagged
values. Therefore, this study applies the variance causality proposed by
Hong (2001), an extension of Cheung and Ng (1996) that allows for
greater flexibility.

Classical causality tests are believed to yield misleading results if the
series have conditional heteroskedasticity, assuming the variances of
the error terms to be constant. Hence, employing Hong's (2001) method
to test variance causality is expected to provide more consistent results.

In Hong's (2001) framework, a univariate causality test is conducted,
while for Granger causality, two stationary time series {yi,t, t=1, ..., T},
i =1, 2 are considered, where T represents the sample size. Therefore,
Equation (2) is presented as follows:

E{((}’rﬂ - HY.r+1)2|1t)} * E{((yt+1 - .uY,t+1)2|]t)} @)

In Equation (2), Wy represents the mean of Yi. I and J; represent the
information sets defined as /; = {Yt_j;j >0} and J; = {Yt_]-,Xt_j;j =
0}. The Equation (2) expresses the variance causality from X; to Y:. To
conduct a variance causality test, the squares of standardized errors
obtained from the univariate GARCH model need to be calculated. Thus,
the squared standardized errors are given by Equation (3).

Y, - Hy,t)z _ Xy — #X,t)z
{ hy ¢ }vt N { hx.e } ®

(Hong, 2001), causality in the variance between X; and Y; at a given
number of lags (M) is determined using the test statistic in Equation (4):

(T3t () i) - k) “
J2D, (k)

Equation (4) pZ, () j, denotes the cross-correlations between u; and
v¢ at lag j and T is the sample size. The calculation of sample cross-

correlations and equation p_uv”*2 is shown in Equation (5).

Pi() = {Cuu(0)Cn (@) /2 Cun() (5)

Cuu.(0)C,, (0) are the sample variances of u; and v;, respectively. Their
definition is presented in equation (6).

Cuu(o) =T ’{ =1 u? ve Cuv(o) =71 7; =1 17t2 (6)

The sample cross covariance function between C,,(j)u; and v, is
represented by Equation (7).

—1vT .
T Y et UtV j =0

—1vT .
T t=1-j UeVe—j ) j <0

Cw () = { (7
The equations (8) and (9) respectively represent Cy(k) and Dr(k),

which indicate the mean and variance. These equations provide the

expressions for the respective quantities mentioned in equation (7).

ZCEDWN (B ®

o= Y, (-2 -] ©

The test analysis proposed by Hong (2001) can be summarized as
follows:

1. Firstly, the estimation of the univariate GARCH (p,q) model is
performed, and the standardized errors of the two variables are
determined.

2. The cross-correlation function of the standardized errors, puv(j),
is calculated.

3. After determining the lag number M, the functions Cir(k) and
Di1(k) are computed.

4. The test statistic Q is calculated and compared with the critical
value at the chosen significance level. If the Q statistic is greater than
the critical value, the null hypothesis is rejected, indicating no causality
relationship.

Figure 1 presents the graphical representation of the return series
for Turkey and G7 Stock Exchanges.

Trends in Business and Economics
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Figure 1: Graph of Return Series for Turkey and G7 Countries

Figure 1 displays the graphs illustrating the return series of the
variables. Upon closer examination of the graphs, it can be observed
that there are common periods characterized by significant volatility
across the variables. Particularly, in 2020, it is evident that the volatility
clusters resulting from the negative impact of the Covid-19 pandemic
have both a shared and notably high magnitude across all countries.
These findings indicate the presence of synchronized and pronounced
volatility clustering among the countries during the period influenced
by the global health crisis.

Trends in Business and Economics

Analysis and Findings

In this section, descriptive statistics and correlation coefficients are
presented to provide an overview of the variables. Subsequently, the
findings related to the GARCH model and the Hong test are discussed.

The descriptive statistics offer insights into the characteristics of the
variables, including measures such as mean, variance, and other
summary statistics. These statistics help in understanding the central
tendencies, dispersions, and distributions of the variables under
consideration.
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Table 3: Descriptive Statistics of Return Series

BIST100 S&P/TSX CAC40 DAX FTSE NIKKEI225 FTSE100 S&P500
Observation 727 727 727 727 727 727 727 727
Average 0.3461 0.0922 0.11006 0.1599 0.0439 0.1558 0.0779 0.2063
Median 0.6053 0.2327 0.2604 0.3213 0.3189 0.2963 0.2205 0.3116
Max. 11.1870 7.9618 11.9952 13.0459 10.9894 13.0690 7.5921 11.0747
Min. -14.3866 -18.5173 -22.0412 -20.2725 -28.0533 -14.5644 -18.5921 -13.2460
Std Deviation 3.4482 2.0279 2.8851 2.9345 3.4083 2.7342 2.2040 2.2404
Skewness -0.3965 -1.5222 -0.9402 -0.9622 -1.1114 -0.3272 -1.1908 -0.6315
Kurtosis 4.0223 1.4486 9.3591 9.0990 1.0164 5.1789 1.2046 7.1038
Jarque-Bera 50.7086 4.2769 1.3321 1.2389 1.7041 1.5679 2.6503 5.5848
9 (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
ARCH(1) 8.877 66.06059 34.08122 38.76892 4.907600 14.43471 2.3002 101.4561
(0.003) (0.000) (0.000) (0.000) (0.0271) (0.002) (0.1298) (0.000)
Q2s) 19.268 18.029 19.675 12.444 20.867 18.353 23.479 12.654
(0.155) (0.387) (0.661) (0.963) (0.589) (0.627) (0.074) (0.856)
as(25) 34.468 115.88 112.09 172.97 34.475 163.91 107.08 267.89
(0.098) (0.000) (0.000) (0.000) (0.098) (0.000) (0.000) (0.000)
-263.278 -261.517 -270.991 -266.344 -270.906 -269.746 -277.899 -281.057
op -263.288 -268.014 -275.835 -269.817 -273.360 -270.630 -285.892 -293.121

* %k %k

®kk

Kk

*kk

* %k %

* %k

* %k

EE T

Note: ARCH (1) shows the LM test results for conditional variance, Q (25) and Qs (25) show the Ljung-Box autocorrelation test results for the series and the squares of the
series. *** indicates stationarity at the 1% significance level, and parentheses indicate probability values used to reject HO.

Upon examining the Descriptive Statistics Table 3, it can be
observed that during the period considered, the highest weekly return
was obtained from BIST100 (0.3461) in Turkey, while the lowest weekly
return was obtained from FTSE (0.0439) in Italy. Following BIST100, the
next highest weekly returns were observed in S&P500 (0.2063), DAX
(0.1599), NIKKEI225 (0.1558), and subsequently in France, Canada, and
the UK.

The standard deviation represents the volatility of the series, and it
can be noted that the highest volatility, with a value of 3.4482, is
observed in BIST100. Furthermore, the negative skewness values for all
the stock market series indicate that the distributions are left-skewed.
The kurtosis values for Turkey, France, Germany, Japan, and the USA are
greater than 3, indicating that these series exhibit fat-tailed
characteristics. On the other hand, the kurtosis values for Canada, Italy,
and the UK are less than 3, suggesting that these series have thin-tailed

Table 4: Correlation Coefficients between Returns of Variables

characteristics.

The Jarque-Bera test results indicate that the series do not follow a
normal distribution. The ARCH test confirms the presence of conditional
heteroskedasticity in the series, implying that the variance is not
constant over time. The ADF and PP unit root tests indicate that the
series are stationary at a 1% significance level. There is no evidence of
autocorrelation issues in the series, and the presence of ARCH effects is
detected at a 1% significance level.

The correlation coefficients examine the relationships between the
variables and provide information about the strength and direction of
their linear associations. These coefficients assist in identifying the
interdependencies and potential linkages among the variables. Table 4
presents the correlation coefficients for the variables, providing insights
into the relationships among them.

BIST100 1
S&P/TSX 0.3567*** 1

CAC40 0.4352%** 0.7329%** 1

DAX 0.4189*** 0.6981%** 0.9256***
FTSE 0.4243%** 0.6487*** 0.8959***
NiKKEi225 0.1989%** 0.3922%** 0.4967***
FTSE100 0.4288*** 0.71834%*x* 0.7976***
S&P500 0.3764*** 0.7857*** 0.7745***

1

0.8519*** 1

0.4899*** 0.4435%** 1

0.7603*** 0.7212%*** 0.4019*** 1

0.7583*** 0.6911%*** 0.4197*** 0.7361%*** 1

Note: *** denotes significance at 1% significance level.

Upon examining the correlation coefficients between the
returns of Turkey and G7 country stock markets, it is observed that

there is a positive relationship among all variables. In this regard, it can

be mentioned that the weakest relationship exists between Turkey and
Japan. On the other hand, moderate to strong relationships can be
observed among the other variables.

Trends in Business and Economics
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Following the presentation of descriptive statistics and

correlation coefficients, the results pertaining to the GARCH model are

forecasting financial time series, particularly for capturing volatility

clustering and persistence. Table 5 presents the results of the ARMA-

discussed. The GARCH (Generalized Autoregressive Conditional GARCH model.
Heteroskedasticity) model is a widely used framework for modeling and
Table 5: ARMA-GARCH (1,1) Model Results
BIST100 S&P/TSX CAC40 DAX FTSE NIKKEI225 FTSE100 S&P500
Mean Equation
c 0.492726 0.232718 0.258129 0.304916 0.221778 0.270770 0.167368 0.339157
(0.0001) (0.0000) (0.0000) (0.0000) (0.0395) (0.0021) (0.0000) (0.0000)
AR(1) -0.306313 -0.734487 0.843842 0.874803 -0.889726 0.913763 -0.388784 -0.933916
(0.0000) (0.0006) (0.0000) (0.0000) (0.0000) (0.0000) (0.0911) (0.0000)
AR(2) -0.155717 0.113117 ) ) ) -0.957656 0.732766 0.506104
(0.0008) (0.7109) (0.0000) (0.0000) (0.0000)
AR(3) -0.118790 0.481322 . . ) ) 0.935040 0.803821
(0.0181) (0.0187) (0.0000) (0.0000)
AR() -0.158234 -0.051375 ) ) ] ) -0.144114 )
(0.0011) (0.4602) (0.3362)
AR(S) -0.844079 -0.009693 ] . ] ] -0.411188 ]
(0.0000) (0.8376) (0.0053)
MA(1) 0.333664 0.710533 -0.908582 -0.930040 0.873038 -0.918897 0.274686 0.881788
(0.0000) (0.0007) (0.0000) (0.0000) (0.0010) (0.0000) (0.2410) (0.0000)
MA(2) 0.189774 -0.184659 ) ) ) 0.972376 -0.858570 -0.631776
(0.0000) (0.5325) (0.0000) (0.0000) (0.0000)
MAG) 0.157244 -0.612270 ] ] ] ] -0.968775 -0.908718
(0.0001) (0.0003) (0.0000) (0.0000)
0.232081 0.251029
MA(4) (0.0000) i i i i i (0.1032) i
0.930948 0.438317
MA(5) (0.0000) ) ) ) ) ) (0.0138) )
Variance Equation
® 22.05492 0.319787 1.061605 1.313268 2.053744 1.471857 0.476020 0.431693
(0.0000) (0.0003) (0.0027) (0.0150) (0.0000) (0.0268) (0.0205) (0.0022)
« 0.018208 0.244094 0.239220 0.205691 0.258726 0.151831 0.110697 0.326462
(0.1117) (0.0000) (0.0000) (0.0000) (0.0000) (0.0019) (0.0008) (0.0000)
8 -0.973499 0.683761 0.627991 0.628859 0.570352 0.644078 0.779355 0.609723
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
61 1.525066 1.278282 1.490900 1.310627 1.605149 1.391745 1.179142 1.356411
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
a+B -0.955282 0.927855 0.867211 0.83455 0.829078 0.795909 0.890052 0.936185
Ln(L) -1894.473 -1395.588 -1697.690 -1706.745 -1849.013 -1703.647 -1496.912 -1478.277

Note: The values in parentheses represent the probability values, a represents the alpha value, B represents the beta value, GED represents the Generalized Error

Distribution, and Ln(L) represents the maximum likelihood value of the model.

In the conducted models for the given series, the presence of ARCH
effect and deviation from normal distribution can result in biased
predictions. Therefore, it is necessary to use methods that consider the
departure from normal distribution and the presence of ARCH effect. In
this regard, classical causality tests only attempt to determine causality
in the first moment of the series. However, in financial return series, it
is crucial to determine the causality of the variance in the second
moment of the series, due to the relationship between variance
changes and information speed, as stated by Cheung and Ng (1996).
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ARMA-GARCH models have been constructed for Turkey and G7
country stock markets, and predictions have been made. Firstly,
suitable AR and MA processes were estimated. Subsequently, the mean
equation was estimated. The model with the smallest information
criterion according to the Akaike information criterion was selected to
determine the AR and MA structure. The GARCH (1,1) model was
identified as the most suitable model for the variance model. Since it
was found that the errors in the models did not follow a normal
distribution, the Generalized Error Distribution (GED) was used, and the
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G1 parameter representing this parameter was found to be significant
in all models. In all three models, except for BIST100, the alpha and beta
parameters were found to be significant at the 1% significance level, and
the sum of alpha and beta was less than one. BIST100 index was found
to be significant at the 5% significance level. The alpha parameter in the
GARCH model represents persistence in shocks, while the beta
parameter represents volatility clustering. Additionally, since the sum
of alpha and beta coefficients is less than one, it can be inferred that the
conditional variance is stationary and volatility persistence is high.

After determining the GARCH model, the Hong test was conducted.
The Hong test is employed to investigate causality between variables by
examining the change in variance with a specified lag. This test helps in
assessing whether there is evidence of causality and provides insights
into the direction and significance of the causal relationship. The results
obtained for the return and variance equations are presented in Table
6 and Table 7.

Table 6: Turkey and G7 Stock Indexes Hong Causality Test Results in Mean Equation

Lag Length
M=1 M=2 mM=3 M=4 M=5
Causality in Mean
BIST100 > S&P/TSX 7] 0521 05067 05239 05519
S8P/TSX > BIST100 (0.1452) 7705 f0.7587) (05260 (08501
BIST100 5 CACH0 (0.1603 07904 (0204 (02313 08217
CACA0 > BIST100 (-325?335) (875::35) (-c?szz:) (-8'7775::) (c?fgg)
BIST100 > DAX (00018 06831 0252 (0.468 (07624
DAX > BISTi00 (0.0 07519 07548 (041 (07308
BIST100 > FISE 07517 0763 (05074 05189 (05238
FTSE - BIST100 (_8 ':Z:f) (—3 '75335:) (_8, '7502(?3) (3’352‘3, (_géggg)
BIST100 -> NIKKEI225 (-8_ ';; j:;;) (-g_ ;:?;) (-8 511:73) (3_ ':25925(,)) (8'881955
g gwmewmee e s
BIST100 > FTSE100 7287 07852 05258 (05569 05390
FTSEL00 > BIST00 (06359 (00059 06253 012 o110
BIST100 > 58500 (07300 07623 07778 w7873 (07587
S&P500 -> BIST100 (876??5967) (g':f::) (—3.::3;) (_8‘525323) (_3'528153)

Note: The values in parentheses indicate probability values. ***, ** ‘and * represent significance at the 1%, 5%, and 10% levels, respectively.

Table 6 presents the results of the Hong causality test for the stock
markets of Turkey and G7 countries. When examining the average
return relationships, it was found that there is a significant causality at
the 1% level from the stock market of Japan to the stock market of
Turkey in terms of average returns. Therefore, the stock market of
Japan is considered to be a Granger cause for the stock market of
Turkey. However, there is no causality relationship affecting the average
return between the stock markets of the remaining six countries and

the stock market of Turkey.

Table 7 presents the results of the Hong causality test for variance
between the stock markets of Turkey and G7 countries. The test
examines the causality relationship in terms of variance. The results
indicate whether the variance in one market can be considered a
Granger cause for the variance in another market.
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Table 7: Turkey and G7 Stock Indices Hong Variance Causality Test Results

Lag Length
M=1 M=2 M=3 M=4 M=5
Causality in Variance
T
S&P/TSX > BIST100 (_gé’gf:) (_8-63213;) (gﬁ;gg) (822?;2) (g:igg;
BIST100 -> CAC40 ("g. '77:; j) (_3 '778859 f) (3 fggf) (_SEZZ:E) (-35;7572)
g smmsemee s s
BIST100 > DAX (05829 0102 (05792 (05864 106028
DAX -> BIST100 (823233) éiiiﬁi) (;:32(1)2) (S:gigg) (giéigg)
BIST100 > FTSE (07299 (07450 (07698 (07986 (05222
FTSE - BIST100 (8:42;146;42;) (3j§Z;) (8:2212) (-3'5012522) (-3.51652765)
BIST100 > NIKKEI225 ('é)_ '775?96;) ('3 gsgsz) ('8_ ':::g) 'f’_rﬁ;if (-(?_'5,1:;132)
NIKKEI225 - BST100 “lo0c0) Hlo0000) Ho0000) Tooo0n) o000
BIST100 -> FTSE100 (’3 f::;") (_g_ '778835) (}?_ :223?:) (_(c))_ ':9?35?) (_853?:;)
FTSE100 -> BIST100 (—3.:5133) (.g_sg,f;;) <'3'6321:33) (_g-szfig) (_S:ff:)
BIST100 -> S&P500 ('3 '751558) (-8 ';S_f ZS) (-3 '7775553) (}?_ ;3;)81:) (_3;3;327)
S&P500 > BISTI00 (05629 {0058%) (o.0008) o000 o0,

Note: The values in parentheses represent the probability values. ***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

When examining the causality results for variance between the
stock markets of Turkey and G7 countries, it is found that there is a
causal relationship in variance between the stock markets of Canada,
France, Germany, Japan, and the United States with the stock market of
Turkey. However, no causal relationship in variance is detected
between the stock markets of Italy and the United Kingdom with the
stock market of Turkey. Therefore, for a Turkish investor who engages
in international market investments and aims to diversify their
portfolio, adding stocks from the BIST100 along with stocks from the
Italian and UK markets can be considered. However, it is crucial for the
investor to refrain from including stocks from the Canadian, French,
German, Japanese, and US markets in order to maximize the benefits of
diversification.

Conclusion

Volatility in financial markets serves as an important indicator for
economic decision-makers, financial investments, and regulatory
decisions. Volatility provides a means to calculate the risk and
uncertainty level of a market, offering valuable information about that
market. This information assists individual investors, fund managers,
financial sector regulators, and policymakers in their decision-making
processes. For individual investors, the volatility of financial markets
aids in making informed investment decisions. Investors can consider
that in a more volatile market environment, the risk may increase,
necessitating careful portfolio diversification.

This study examined the volatility relationship between Turkey and

Trends in Business and Economics

G7 countries through mean and variance causality analysis within the
scope of international portfolio diversification. The data used in the
study was obtained from the Investing website, and weekly data from
the period of 29.05.2009 to 06.05.2023 was utilized. The study
employed the ARMA-GARCH model, and mean and variance causality
analyses proposed by Hong (2001) were applied.

The findings of the mean and variance causality analyses provide
valuable insights for investors and portfolio managers seeking to
optimize their investment strategies. The results of the study indicate
that there is a causal relationship in terms of average returns only
between Turkey and the stock market of Japan among the G7 countries.
Additionally, the variance causality analysis reveals that there is a
transmission of volatility between Turkey and the stock markets of
Canada, France, Germany, Japan, and the United States.

Based on these results, the following advice can be offered to
investors and portfolio managers:

Pay attention to the volatility transmission between Turkey and the
stock markets of Canada, France, Germany, Japan, and the United
States. The findings indicate that changes in volatility in these markets
can impact the volatility of the Turkish stock market. As a result,
portfolio managers should carefully evaluate the risk implications and
adjust their portfolio allocations accordingly.

When constructing international portfolios, investors may consider
including stocks from the Italian and UK markets, as there is no evidence
of causal relationships in either average returns or volatility
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transmission between Turkey and these markets. This can enhance
diversification benefits and potentially reduce overall portfolio risk.

Exercise caution when incorporating stocks from the stock markets
of Canada, France, Germany, Japan, and the United States. The
presence of volatility transmission suggests a potential
interdependence between these markets and the Turkish stock market,
which may increase portfolio risk. Conduct thorough analysis and
consider alternative investment strategies to mitigate potential risks
associated with these markets.

By taking into account these recommendations and considering the
causal relationships and volatility transmission identified in the study,
investors and portfolio managers can make more informed decisions
when diversifying their portfolios and managing risks effectively. It is
crucial to regularly monitor market dynamics and adjust investment
strategies based on changing conditions in order to maximize returns
and minimize potential downside risks.

When the results are compared with the studies on Tirkiye and G7
countries in the literature; It is seen that it differs from the studies of
(Ulusoy, 2019), (Ustalar & Sanlisoy, 2021), (Ugar & Alsu 2022), (Minyas
2020), (Ayaydin, et al., 2020). According to the results of this study; It
has been determined that Turkey, Italy and the UK stock markets can be
put in the same basket and portfolio diversification can be achieved.

In future studies on international portfolio diversification, the
variables are not limited to stocks only, but sectoral indices and
international can be examined. Additionally, new studies that will
contribute to the literature can be conducted using various analyzes by
including the foreign exchange market, commodity market, and crypto
values in the study.
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Genisletilmis Ozet

Amag: Finansal piyasalardaki oynaklik, ekonomik karar vericiler, finansal yatirim ve regiilasyon kararlari agisindan énemli bir gésterge niteligi tasir.
Oynaklik, bir piyasanin risk ve belirsizlik diizeyini hesaplama imkani sunarak, bu piyasaya dair bilgi saglar. Bu bilgi, bireysel yatirimcilar, yatirim fonu
yoneticileri, finans sektorl diizenleyicileri ve politika yapicilarinin karar siireglerine yardimci olmaktadir. Yatirimcilar, daha oynak bir piyasa ortaminda
riskin artabilecegini bildiklerinden portfoy gesitlendirmesi yapilmasina ihtiya¢ duymaktadirlar. Bu galismanin amaci Turkiye ve G7 hisse senedi piyasalari
arasindaki oynakliklarin tespit edilmesi ve ortalamada ve varyansda nedensellik iliskisini incelemektedir.

Veri Seti ve Yontem: Calismada kullanilan veri seti 29.05.2009-06.05.2023 donemine ait Turkiye ile G7 llke borsalarina ait haftalik kapanis fiyat serileri
Uzerinde calisilmistir. Serilerin logaritmik getiri serileri hesaplanmis ve ¢alismada getiri serileri kullanilmistir. Yéntem olarak; ilk olarak Genellestirilmis
Otoregrsif Kosullu Degisen Varyans (GARCH) modelinin tahmmin edlilmesi gerceklestirilmistir. Ardindan GARCH modelinden belirlenmis olan standardize
hata terimleri ve standardize hata terimlerinin karelerinin ¢apraz korelasyon fonksiyonun hesaplanmasi ile serilerin ortalama ve varyans nedensellik analizi
gerceklestiriimektedir.

Sonug: Calismanin sonucu incelendiginde, Ortalamada Nedensellik analizine gore; Tirkiye ile G7 Ulkeri arasinda sadece Japonya hisse senedi piyasalari
arasinda ortalama getirilerinde bir nedensellik iliskisi oldugu sonucuna ulasiimistir. Varyansta nedensellik analizine gore ise sadece Turkiye ile Kanada,
Fransa, Almanya, Japonya ve Abd hisse senedi piyasalari arasinda oynaklik yayilimi oldugunun sonucuna ulasiimistir. Dolayisiyla uluslararasi piyasalarda
yatirim yapan bir yatirimei, BIST100 hisseleri ile italya ve ingiltere borsasinda bulunan hisseler ile portfdy ¢esitlendirmesi yapabilecegi sdylenebilir. Ancak
Kanada, Fransa, Almanya, Japonya ve ABD borsalarina ait hisseleri portfoyline eklememesi maksimum faydasi elde edebilmesi agisindan énem arz

etmektedir.
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Arastirma Makalesi Research Article

Tiirkiye’de Turizm Geliri-Ekonomik Aktivite
iliskisi: Fourier VAR Modelinden Kanitlar

Tourism Revenue-Economic Activity Nexus in Turkiye:

Evidence from Fourier VAR Model

(074

Bu galismada, Turkiye’deki turizm gelirleri ve sanayi lretimi arasindaki iliski 2012M1-2023M6 donemi aylik
verileri kullanilarak incelenmistir. Degiskenler arasindaki iliski modeldeki kademeli yapisal kirilmalari dikkate
alan Fourier Vektor Otoregresyon (VAR) modeliyle tahmin edilmistir. Elde edilen etki-tepki fonksiyonlarina
gore, sanayi Uretim endeksinin turizm gelirlerindeki bir soka verdigi tepki ilk 9 ay pozitiftir. Turizm gelirlerinin
sanayi Uretim endeksinde meydana gelen bir soka verdigi kiimilatif tepki de pozitif olarak ol¢lilmustr.
Bununla birlikte, sanayi tiretim endeksinin 6ngori hata varyansinda turizm gelirlerinin payi oldukga yuksektir;
ilk 6 aylik periyotta, bu degiskenin hata varyansini agiklama giici %30’lari gegmistir. Fourier Granger
nedensellik testi sonuglarina gore ise Turkiye’de turizm gelirlerinden sanayi tiretim endeksine dogru tek yonli
bir nedensellik iliskisi tespit edilmistir.

JEL Kodlari: C32, 04, Z32

Anahtar Kelimeler: Etki-tepki fonksiyonu, nedensellik, sanayi tiretimi, turizm geliri, Tlrkiye, varyans ayristirma

ABSTRACT

This study aims to explore the relationship between tourism revenues and industrial production in the Turkish
economy using monthly data for the period 2012M1-2023M6. The relationship between the variables is estimated
through the Fourier Vector Autoregression (VAR) model, which takes into account gradual structural breaks in the
model. According to the impulse-response functions, the response of the industrial production index to a shock in
tourism revenues is positive for the first 9 months. Besides, the cumulative response of tourism revenues to a
shock in the industrial production index is also estimated as positive. In addition, the share of tourism revenues in
the forecast error variance of the industrial production index is quite high; in the first 6 months, the explanatory
power of this variable exceeds 30%. According to the results of the Fourier Granger causality test, a one-way
causality relationship is found from tourism revenues to industrial production index in Turkiye.

JEL Codes: C32, 04, 232

Keywords: Causality, impulse-response functions, industrial production, tourism revenue, Tirkiye, variance
decomposition

Giris

ihracat bir tilkenin ekonomik bilylime performansini etkileyen énemli faktérlerden biri olarak sayilmaktadir.
Literatlrde, bu tarz bir bliyime modeline ihracata dayali bliyime hipotezi adi verilmektedir. Bu hipoteze gére,
ekonomik bilyimede sermaye ve emegin yani sira ihracatin katkisi da blyuktir (Brida vd., 2016). Bununla birlikte,
turizm de ihracata dayali biyimenin 6nemli bir pargasi olarak gorilmektedir. Turizm gelirlerinin bir Glkenin
ekonomik buyumesi Gizerindeki etkisi tGlkeye sagladigi ciddi miktardaki doviz girdisi nedeniyle yadsinamaz. Buna
ilaveten turizmin bircok olumlu makroekonomik katkisi da bulunmaktadir. Ornegin, cari agigin azalmasi,
istihdamin artmasi ve llkenin doviz rezervinin artmasi bu olumlu etkiler arasinda sayilabilmektedir.

Tirkiye turizm bakimindan diinyanin 6nde gelen ulkeleri arasinda yer almaktadir. Turkiye bulundugu cografi
konum, kiltirel iligkileri ve tarihi mirasi sebebiyle birtakim turizm avantajlarina sahiptir. Turizmin Tirkiye
ekonomisi Gizerindeki olumlu etkisi oldukga buyuktir. 2019 yilinda Turkiye’nin turizm faaliyetlerinden elde ettigi
gelir 41,3 milyar dolar seviyesine ulasmistir. Buna paralel olarak, turizme dayali istihdam edilen galisan sayisi da
2,3 milyon kisi seviyelerine gelmistir. 2020 yilina gelindiginde hem turist sayisinda hem de turizm gelirlerinde
Covid-19 salgini kaynakli ciddi distsler gdzlemlenmistir. Turizm faaliyetlerinden elde edilen gelir 13,6 milyar
dolara kadar gerilemistir. Fakat pandeminin etkilerinin zamanla ortadan kalmasindan sonra, 2021 yilinda bu gelir
28,6 milyar dolara ylkselmistir (OECD, 2022). Goruldigi lzere, Tirkiye’de turizm faaliyetleri pandemi sonrasi bir
toparlanma siirecine girmis ve yeniden ivmelenme siireci baglamistir. Oniimiizdeki yillarda, lilkeye gelen turist
sayisinin pandemi oOncesi seviyeleri asmasi durumunda, turizmin yine Tirkiye’'nin ekonomik blylime
performansinin en blyiik belirleyicilerinden biri olmasi beklenmektedir.
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Bu galismanin amaci turizm gelirlerinin Tlrkiye’nin ekonomik
blylmesi tzerindeki etkisini kademeli yapisal kiriimalari dikkate alan
testler ile analiz etmektir. Son vyillarda, ozellikle zaman serileri
analizindeki gelismeler sonucunda arastirmacilarin turizm-ekonomik
biyume iliskisine olan ilgisi canlanmis ve bu alanda yapilan ampirik
calismalarin sayisi Turkiye 6zelinde artirmistir. Son yillarda yapilan
calismalardan, Ergin-Unal ve Siisay (2021), Sahin vd. (2021) ve Berk vd.
(2022) turizmin Turkiye’nin ekonomik blyiimesinde 6nemli bir roltniin
oldugunu tespit etmislerdir. Bu ¢alismada ise 2012M1-2023M6 donemi
ayhk verileri kullanilarak Turkiye’deki turizm ve ekonomik buylime
iliskisi yeniden incelenmistir. Degiskenler arasindaki iliski modeldeki
kademeli yapisal kirilmalari dikkate alan Fourier Vektor Otoregresyon
(VAR) modeliyle tahmin edilmistir. Sonrasinda, Fourier VAR modeline
dayal etki-tepki fonksiyonlari, varyans ayristirma analizi sonuglari ve
Granger nedensellik testi sonuglari iktisadi olarak ele alinmistir.

Bu c¢alismayi 6ne cikaran ozellikler arasinda ceyreklik ya da yillk
verilerden ziyade Fourier terimlerine daha uygun olan aylik verilerin
kullanilmasi sayilabilir. Ayhk verilerdeki oynaklik diger frekanslara gére
daha fazla oldugu igin bu serilerde kademeli kirilmalarin varligi daha
muhtemeldir. Ayni zamanda geg¢mis ¢alismalarda VAR modeline dayali
etki-tepki fonksiyonlari analiz edilse bile, Fourier VAR modeline dayali
etki-tepki fonksiyonlarinin degerlendirildigi baska bir ¢alismaya
literatiirde rastlanmamistir. Ozellikle ekonomik biyimenin turizm
gelirlerinde meydana gelen soklara nasil tepki verdiginin tespiti politika
yapicilar igin oldukga 6nemlidir.

Calismanin geriye kalan bolimlerinde sirasiyla ampirik yazin
taramasi yapilmis, veri seti ve ampirik strateji sunulmus, ekonometrik
sonuglar degerlendirilmis ve galisma sonuglandiriimistir.

Ampirik Yazin Taramasi

Turizm faaliyetlerinin ekonomik bliyiime (zerindeki etkisi uzun
yillardir arastirmacilar tarafindan merak edilen konular arasinda yer alsa
da bu alanda yapilan ilk ampirik ¢alisma Balaguer ve Cantavella-Jorda
(2002) tarafindan gergeklestirilmistir. Yazarlar 1975-1997 doénemi igin
ispanya’daki turizm gelirleri ve ekonomik biyiime arasindaki iliskiyi
incelemisler ve turizm gelirlerinden ekonomik biylimeye dogru tek
tarafli bir nedensellik tespit etmislerdir. Fayissa vd. (2008) ise panel veri
analizini kullanarak 1995-2004 doneminde 42 Afrika Ulkesinde kisi
basina disen turizm gelirleri ile ekonomik bliylime arasindaki iliskiyi
incelemistir. Elde edilen sonuglara gore, turizm gelirlerindeki artis Afrika
Ulkelerindeki gelir seviyesini olumlu yonde etkilemektedir. Apergis ve
Payne (2012) 9 Karayip ulkesi icin kisi basina diisen milli gelir, reel efektif
doviz kuru ve kisi basina disen yabanci turist sayisi arasindaki iliskiyi
Pedroni esbitlnlesme testiyle incelemistir. 1995-2007 yillarini
kapsayan c¢alismanin sonuglarina goére seriler uzun dénemde birlikte
hareket etmektedirler. Turist sayisindaki artis, milli gelir seviyesini
ylkseltmektedir. Bununla birlikte, hata diizeltme mekanizmasinin
calistigi tespit edilmistir. Ayrica, Ekanayake ve Long (2012) 1995-2009
doneminde 140 gelismekte olan lilke ekonomisinde, milli gelir, sermaye
olusumu, isglici ve turizm gelirleri arasindaki iliskiyi arastirmistir.
Yazarlar turizmin ekonomi lizerindeki etkisinin tlke gruplari arasinda
farklilastigini  tespit etmislerdir. Ornegin, Avrupa ve Orta Asya
Ulkelerinde, Latin Amerika ve Karayip (lkelerinde ve Giliney Asya
Ulkelerinde turizm milli geliri artirirken, diger ulke gruplarinda ilgili
degiskenler arasinda herhangi bir anlamliiligki tespit edilememistir. Ayni
zamanda, turizm gelirleri ve ekonomik biylime arasinda herhangi bir
nedensellik iliskisi tespit edilememistir. Pérez-Rodriguez vd. (2022) ise,
yakin zamanda, 14 Avrupa llkesini igeren ¢alismalarinda, turizmin

! Bu galismadaki analizler Eviews 13 paket programi kullanilarak yapilmistir.
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ekonomi Uzerindeki pozitif etkisinin 6zellikle Kuzey Avrupa Ulkelerinde
gecerli oldugu sonucuna ulasmislardir.

Gorildugl Gzere konu ile ilgili uluslararasi yazinda birgok makale
mevcuttur. Bununla birlikte, Tirkiye 6zelinde yapilan arastirmalar ise
ozellikle son yillarda artis gostermistir. Gunduz ve Hatemi-J'nin (2005)
calismasi Tirkiye’de turizm ile ekonomik biylime arasindaki iliskiyi
aciklamaya galisan ilk girisimlerden biri olarak kabul edilebilir. Yazarlar
1963-2002 yillari arasindaki verileri kullanarak turist sayisi ve GSYiH
arasindaki nedensellik iligkisini arastirmiglardir. Elde ettikleri sonuglara
gore turist sayisindan gelir seviyesine dogru tek yonli bir nedensellik
iliskisi mevcuttur. Katircioglu (2009) 1960-2009 ddénemini kapsayan
calismasinda turist sayisi, reel déviz kuru ve GSYiH arasindaki
esbitlinlesme iligkisini tespit etmeye ¢alismistir. Hem ARDL sinir testi
hem de Johensen esbltiinlesme sonucuna gore serilerin uzun dénemde
birlikte hareket etmedikleri sonucuna ulasilmistir. Terzi (2015) yine
benzer bir iliskiyi 1963-2013 donemi igin incelemistir. Ampirik sonuglara
gore, turizm gelirlerinden ekonomik bliyiimeye dogru tek yonla bir
Granger nedenselligi bulunmustur. Etki-tepki fonksiyonlari ise her iki
serinin de soklara pozitif tepki verdigini gostermektedir. Elde edilen
bulgular Turkiye'de turizme dayal biylime hipotezinin gegerli olduguna
dair kanitlar sunmaktadir.

Ozellikle zaman serileri analizindeki gelismeler sonucunda son
yillarda turizm-ekonomik bliylime konusuna olan ilgi tekrar canlanmis
ve bu alanda yapilan ampirik calismalar hiz kazanmistir. Ergin-Unal ve
Sisay (2021) 2012-2021 donemi ayhk verilerinin  kullanildigi
¢alismalarinda turizm gelirleri, hizmet giiven endeksi, tiiketici giiven
endeksi ve sanayi Uretim endeksi arasindaki nedensellik iligkisini
incelemistir. Toda-Yamamoto Granger nedensellik testinin kullanildigi
galismanin sonuglari sanayi Giretim endeksinin gelecekteki degerlerinin
turizm gelirlerinin  geg¢mis degerlerinin  kullaniimasiyla tahmin
edilebilecegi gostermektedir. Sahin vd. (2021) yine aylik verilerin
kullanildigr  ¢alismalarinda  (2012M1-2019M9) vyapisal  kirilmali
esbitiinlesme ve nedensellik testlerinden faydalanmiglardir. Yazarlar
sanayi Uretim endeksi, TUFE, turizm gelirleri ve istihdam orani
arasindaki iliskiyi Gregory-Hansen egbiitiinlesme testiyle arastirmiglar
ve seriler arasinda uzun dénemli bir iliski tespit etmislerdir. Bununla
birlikte, degiskenler arasindaki nedensellik iliskisi kademeli kiriimalari
dikkate alan Fourier Toda-Yamamoto yaklasimiyla incelenmis ve turizm
gelirlerinden sanayi Uretim endeksine dogru bir nedensellik
bulunmustur. Son olarak, Berk vd. (2022) 2005-2019 dénemi verilerini
iceren galismalarinda Turkiye’de turizm odakl buylime hipotezinin
gegerli olup olmadigini kademeli yapisal kiriimalar dikkate alan testler
ile incelemislerdir. Yazarlarin elde ettikleri sonuglar, turizm gelirlerinin,
ilgili donemde, sanayi lretimi lzerinde pozitif bir etkisinin oldugunu
gostermektedir. Buna ek olarak nedensellik analizi sonuglari da turizm
gelirlerinden sanayi Giretim endeksine dogru tek yonli bir nedenselligin
varhigini desteklemektedir.

Veri Seti ve Ampirik Strateji

Bu ¢alismada, turizm gelirleri ve sanayi lretimi arasindaki iligkiyi
aclklamak igcin 2012M1 ve 2023M6 donemi aylik verilerinden
faydalanilmistir®. Turizm geliri (1.000, $) ve sanayi iretim endeksi
(2015=100) verileri Tirkiye istatistik Kurumu (TUIK) veri tabanindan
elde edilmistir. Bu calismada, sanayi tretim endeksi, aylik frekansta
GSYiH verisi hesaplanmadig icin, ekonomik biylimenin gdstergesi
olarak kullanilmistir. Amerikan dolari cinsinden olan turizm gelirleri
Tlrkiye Cumhuriyet Merkez Bankasindan (TCBM) temin edilen reel
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efektif déviz kuru (2003=100) ile deflate edilmistir2. Bununla birlikte,
serinin TUFE’ye goére enflasyondan arindiriimis haline dayali ampirik
sonuglar da okuyuculara sunulmustur. Bitiin seriler mevsimsellikten
arindirilmis ve dogal logaritmasi alinarak kullaniimistir.

Bu arastirmada, turizm geliri ve ekonomik aktivite arasindaki iligkiyi
tespit edebilmek igin Fourier terimleriyle genisletilmis testlerden
faydalanilmistir.  Oncelikle, serilerin  duraganlik  derecelerinin
belirlenebilmesi igin Fourier ADF (Enders ve Lee, 2012a) ve Fourier LM
(Enders ve Lee, 2012b) testleri kullanilmistir. Her iki test de serilerde
kademeli yapisal kirilmalara izin vermektedir. Bununla birlikte, testlerin
glcu kirilmalarin sayisindan, konumundan, formundan
etkilenmemektedir (Yilanci ve Borke Tunali, 2014; Bozoklu vd., 2020).

Sonrasinda ise Enders ve Jones (2016) tarafindan gelistirilen Fourier
VAR modeline dayali etki-tepki fonksiyonlari, varyans ayristirma analizi
sonuglari ve Granger nedensellik testi sonuglari elde edilmistir. Bu
yéntem sayesinde VAR modelindeki kademeli yapisal kirilmalar dikkate
alinmaktadir. Fourier VAR modeli Denklem 1 ve Denklem 2’deki gibi
gosterilebilmektedir:

~ (2mkt 2wkt
Y =70 +ylsm(T) + 7, cos( 7

p
+ Z (X + &
=1

»
) + ; niYe (1)

Tablo 1: Birim Kék Testi Sonuglari

p
. (2mkt 2rkt
X, =04+ Blsm(T) + 0, COS( T )+Z¢th_i
i=1

14
+ Z wiXt—i + v,
i=1

Denklemlerde yer alan p, Schwarz Bilgi Kriterine gore belirlenen
uygun gecikme uzunlugunu belirtirken, 1t terimi Pi sayisini, k ise uygun
frekans sayisini gostermektedir. Ayrica, t terimi trendi, T ise 6rneklem
blyukluginu ifade etmektedir.

(2)

Ampirik Sonuglar

Bu galismada, serilerin birim kok ozelliklerinin belirlenmesi igin
Enders ve Lee (2012a) tarafindan gelistirilen Fourier ADF testi ile Enders
ve Lee (2012b) tarafindan literatiire kazandirilan Fourier LM testi
kullanilmistir. Bu iki test de serilerin duraganlik mertebelerinin
belirlenmesinde kademeli vyapisal kirilmalar dikkate almaktadir.
Boylelikle serilerdeki muhtemel kirlmalarin  test sonuglarini
etkilemesinin 6niline gegilmeye caligiimistir.

Tablo 1'de hem sanayi lUretim endeksinin hem de turizm gelirlerinin
her iki test sonucuna gore de seviyede duragan ciktigi goriilmektedir.
Test istatistikleri %1 anlamlilk  dizeyi kritik  degerleriyle
karsilagtirildiklarinda  temel hipotezin (seriler birim  kokludur)
reddedilmesini saglamaktadir. Elde edilen sonuglara gore, iki seri i¢in de
uygun gecikme uzunlugu 1 olarak tespit edilmis, uygun Fourier terimi
sayisinin ise 1 ile 3 arasinda degistigi bulunmustur. Sonuglar, soklarin
ilgili seriler Gzerindeki etkisinin gegici oldugunu gostermektedir.

Test istatistigi

Uygun Fourier ) .
Uygun Gecikme Uzunlugu

Degiskenler Frekans Sayisi (k)

Fourier ADF Birim K6k Testi Sonuglari

InSUI 546" 2 1

InTG -4.37" 3 1
Fourier LM Birim K&k Testi Sonuglari

InSUI -5.46™" 2 1

InTG -4.417 1 1

Not: Fourier ADF testinde %1 anlamhlik dizeyi igin  kritik degerler (T = 100): k = 1 igin -495 k = 2 igin -4,69,

k = 3 igin -4,45. Fourier LM testinde %1 anlamlilik diizeyi icin kritik degerler (T = 100): k = 1 icin -4,69, k = 2 icin -4,25, k = 3 igin -3,98. ™" ve ™ sirasiyla %1 ve %5 anlamlilik

dulzeylerini gostermektedir.

Serilerin duraganlhk dereceleri belirlendikten sonra Enders ve Jones
(2016) tarafindan gelistirilen Fourier terimleriyle genisletilmis VAR
modeli tahmin edilmis ve uygun Fourier terimi sayisi 3, uygun gecikme
sayisl ise 6 olarak belirlenmistir. Modele ait tanisal test sonuglari Tablo
2 ve Sekil 1’de okuyuculara sunulmustur. Elde edilen sonuglara gore
modelde otokorelasyon ve degisen varyans sorunlarindan
rastlanmamistir (bknz. Tablo 2). Ayrica, AR ters koklerinin birim cember
icerisinde yer aldig1 tespit edilmistir (bknz. Sekil 1).

% Seriyi doviz kurunu da dikkate alarak enflasyondan arindirmak igin IMF’yi
(1995) takiben reel efektif doviz kuru kullanilmustir.

1.5

1.0

0.5 .y e

0.0 . . .
-0.5 _— B

-1.0

-1.5
il 0 1

Sekil 1: AR Ters Kéklerinin Grafigi
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Tablo 2: Tanisal Test Sonuglari

Tanisal Testler Test istatistigi Olasilik Degeri
White Degisen Varyans Testi
(Capraz terimler dabhil) 386,67 011
1 gecikme - 0,80 0,93
2 gecikme - 2,18 0,70
3 gecikme > 3,35 0,50
4 gecikme - 3,67 0,45
5 gecikme - 1,23 0,87
. 6 gecikme - 4,49 0,34
LM Otokorelasyon Testi 7 gecikme > 3,30 0,50
8 gecikme - 2,33 0,67
9 gecikme - 2,21 0,69
10 gecikme - 1,05 0,90
11 gecikme - 6,53 0,16
12 gecikme - 7,48 0,11

Tahmin edilen model sonucunda elde edilen etki-tepki fonksiyonlari
Sekil 2’deki gibidir. Sanayi liretim endeksinin kendisinde meydana gelen
1 standart sapmalik soka verdigi kimdalatif tepki pozitif olarak
belirlenmistir. Diger yandan, ayni serinin turizm gelirlerindeki bir soka
verdigi tepki ilk 9 aya kadar pozitiftir. Sonrasinda yine pozitif kalmakla
birlikte istatistiki olarak anlamsizlagsmistir. Turizm gelirlerinin sanayi

Tepki: InSUI; Etki: InSUI

.20
AS
.10
.05

.00
1 2 3 =4 & & & & 5 Iy 3 A2

Tepki: InTG; Etki: InSUI

125
1.00
0.75
0.50

0.25

1 2 3 4 5 6 7 & 9 1w 1 12

Uretim endeksinde meydana gelen 1 standart sapmalik soka verdigi
kiimulatif tepki de pozitif olarak 6lgllmustir. Verilen tepkinin aylar
gectikge arttigl gozlemlenmistir. Son olarak, turizm gelirlerinin kendi
degerinde meydana gelen bir soka verdigi tepkinin yine pozitif oldugu
tespit edilmistir.

Tepki: InSUI; Etki: InTG

.20
L
10
.05

.00
1 20 3% &% 5 & ¥ & 9 W 13 32

Tepki: InTG; Etki: INTG

125
1.00
0.75
0.50

0.25

1 2 2 ¥ 3 8 F 9 M IE 32

Not: Elde edilen etki-tepki fonksiyonlar1 Genellestirilmis Etkiler ydntemine gére hesaplanmustir. Olgiimlere ait %90 seviyesi giiven araliklar1 5,000
bootstrap sayisi kullanilarak elde edilmistir.
Sekil 2: Fourier VAR Modeline Dayali Etki-Tepki Fonksiyonlar

Tablo 3’te Fourier VAR ydntemine dayali varyans ayristirmasi
sonuglari hem sanayi tretimi igin hem de turizm gelirleri igin ayri ayr 12
ayhk donem igin gosterilmistir. Sonuglara goére, sanayi Uretimi
endeksinin 6ngori hata varyansindaki en biiyik pay yine kendisindedir.
Bu oran ilk ay %80 civarindayken zamanla %60’lar seviyesine kadar
diismis, sonrasinda ise tekrar bir artig trendine girmistir. Turizm
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gelirlerinin payi ise oldukga ytiksektir; ilk 6 aylik periyotta, bu degiskenin
Ongoriu hata varyansini agiklama gicli %30’lari agsmistir. Diger yandan,
turizm gelirleri igin varyans ayristirma sonuglar incelendiginde, sanayi
Uretim endeksinin hata varyansini agiklama giici 12 ayhk dénem
boyunca %20 seviyelerinde seyretmisti
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Tablo 3: Fourier VAR Modeline Dayali Varyans Ayristirma Analizi Sonuglari

Sanayi Uretimi igin Sonuclar

Turizm Gelirleri igin Sonuglar

Dénem (Ay)
InSUI InTG InSUI InTG
1 80,53 19,46 19,46 80,53
2 64,12 35,88 20,66 79,33
3 62,45 37,54 21,16 78,83
4 62,72 37,27 21,26 78,73
5 64,40 35,59 21,28 78,71
6 66,37 33,62 21,44 78,55
7 68,69 31,30 21,70 78,30
8 70,61 29,38 22,02 77,98
9 72,46 27,53 22,38 77,61
10 74,11 25,88 22,76 77,23
11 75,68 24,32 23,14 76,85
12 77,15 22,84 23,53 76,46

Tablo 4’te Fourier VAR yontemine dayali Granger nedensellik testi
sonuglari sunulmustur. Elde edilen sonuglara gore, 2012M1-2023M3
doneminde, Turkiye’de turizm gelirlerinin sanayi lretim endeksinin
Granger nedeni oldugu bulunmustur. Diger yandan, sanayi Uretim
endeksinden turizm gelirlerine dogru herhangi bir nedensellik iligkisi
tespit edilememistir. Sonuglar, Tlrkiye’de turizm gelirlerinin sanayi
Uretim  endeksinin  bir tahmincisi olarak  kullanilabilecegini
gostermektedir. Yani, turizm gelirlerinin degerleri sanayi Uretim
endeksinin gelecekteki degerlerini tahmin etmek igin kullanilabilir.

Tepki: InSUI; Etki: InSUI
fi
.10

.05

10 11 12

Tepki: InTG; Etki: InSUI

1.0
0.8
0.6
0.4
0.2
0.0
0.2
1 2 3 4 5 & 7 8 9% 10

11 A2

Tablo 4: Fourier VAR Modeline Dayali Nedensellik Testi Sonuglari

Sifir Hipotezi Test istatistigi Olasilik Degeri
InTG » InSUI 50,17 0,00
InSUI +» InTG 3,45 0,75

Yukaridaki sonuglara ek olarak, turizm gelirleri serisinin TUFE’ye
gore enflasyondan arindiriimis haline dayali ampirik sonuglar Sekil 3,
Tablo 5 ve Tablo 6’da raporlanmistir3. Elde edilen sonuclar, 6zellikle
etki-tepki fonksiyonlari ve Granger nedensellik sonuglariyla neredeyse
bire bir 6rtismektedir.

Tepki: InSUI; Etki: InNTG
a5
.10
.05

.00

1 2 3 4 5 & F @& 9 46 11 12

Tepki: InTG; Etki: InTG

1.0
0.8
0.6
0.4
0.2
0.0

0.2

1 2 3 4 5 & 7 8 9 10 11 12

Not: TG serisi TUFE’ye gore deflate edilmistir. Elde edilen etki-tepki fonksiyonlari Genellestirilmis Etkiler ydntemine gére
hesaplanmistir. Olgiimlere ait %90 seviyesi giiven araliklari 5,000 bootstrap sayisi kullanilarak elde edilmistir.
Sekil 3: Fourier VAR Modeline Dayali Etki-Tepki Fonksiyonlari (In (TG ] _TUFE)

3 {lgili modele ait birim kok testi sonuglari ve tanisal test sonuglart sorumlu
yazardan talep edildigi takdirde okuyuculara gonderilecektir.
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Tablo 5: Fourier VAR Modeline Dayali Varyans Ayristirma Analizi Sonuglari (InT G rijgg)

Sanayi Uretimi igin Sonuglar

Turizm Gelirleri igin Sonuglar

Dénem (Ay)

InSUI InTGrypg InSUI InTGrypg
1 84,31 15,68 15,68 84,31
2 68,22 31,77 15,39 84,60
3 66,16 33,83 14,48 85,52
4 66,61 33,38 13,24 86,75
5 68,61 31,38 11,94 88,05
6 71,08 28,91 10,76 89,23
7 74,07 25,92 9,70 90,29
8 76,76 23,23 8,75 91,24
9 79,41 20,58 7,90 92,09
10 81,81 18,19 7,14 92,85
11 83,99 16,00 6,45 93,55
12 85,92 14,07 5,82 94,17

Not: [nTGrpg serisi TUFE'ye gére deflate edilmistir. Elde edilen varyans ayristirma analizi sonuglari Genellestirilmis Etkiler ydntemine gére hesaplanmistir.

Tablo 6: Fourier VAR Modeline Dayali Nedensellik Testi Sonuglari
(InTGrijpg)
Temel Hipotez
InTGpypg + InSUI
InSUI » InTGryrp

Test istatistigi
55,02
8,57

Olasilik Degeri
0,00
0,18

Not: InT Gy serisi TUFE’ye gére deflate edilmistir.

Elde edilen sonuglara gore, sanayi Uretim endeksinin kendisinde
meydana gelen 1 standart sapmalik soka verdigi kiimulatif tepkinin
pozitif oldugu tespit edilmistir. Bununla birlikte, sanayi Uretim
endeksinin turizm gelirlerindeki bir soka verdigi tepki ilk 6 ay pozitiftir,
sonrasinda ise istatistiki olarak anlamsizlagsmistir. Turizm gelirlerinin
sanayi lretim endeksinde meydana gelen 1 standart sapmalik soka
verdigi kiimulatif tepki de yine pozitif olarak tespit edilmistir. Fakat bu
tepki 3. aydan sonra istatistiki olarak anlamsiz hale dénlismustir. Son
olarak, turizm gelirlerinin kendi degerinde meydana gelen bir soka
verdigi tepkinin de pozitif oldugu tespit edilmistir.

Tablo 5’te Fourier VAR yontemine dayali varyans ayristirmasi
sonuglari aylik olarak sunulmustur. Sonuglara goére, sanayi Uretimi
endeksinin 6ngorl hata varyansindaki en buyiik pay yine kendisine
aittir. Bu oran ilk ay %84 civarindayken zamanla %66’lar seviyesine
diismis, sonrasinda ise tekrar bir artis saglayarak %86 diizeyine
yaklagmistir. Turizm gelirlerinin payi ise yadsinamaz diizeydedir; ilk 5
aylk periyotta, bu degiskenin 6ngéri hata varyansini agiklama giicli %30
seviyesindedir. Ayrica, turizm gelirleri igin varyans ayrigtirma sonuglari
da elde edilmis ve su sonuglara ulagilmistir: sanayi Gretim endeksinin
hata varyansini agiklama gici ilk ay %15,6 seviyesinde iken 12. aya
gelindiginde %6’nin  altina dismustir. Bununla birlikte, turizm
gelirlerinin hata varyansini agiklama glicii cok yiksektir. 12. ayda %94
seviyesine kadar gikmistir.

Tablo 6’da Fourier VAR yontemine dayali Granger nedensellik testi
sonuglari  sunulmustur. Elde edilen sonuglar, Tirkiye’de turizm
gelirlerinin sanayi Uretim endeksinin Granger nedeni oldugu sonucunu
dogrulamaktadir. Diger bir ifadeyle, turizm gelirlerinin degerleri sanayi
Gretim endeksinin gelecekteki degerlerini tahmin etmek igin
kullanilabilmektedir.

Elde edilen sonuglar birlikte degerlendirildiginde, Tirkiye ekonomisi
icin turizmin ekonomik blylme Uzerindeki etkisinin olduk¢a 6nemli
oldugu tespit edilmistir. Turizm gelirlerindeki artislar ekonomik
buylimeyi 6 temel kanal vasitasiyla etkileyebilmektedir (Ertugrul &
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Mangir, 2015). Bu kanallardan ilki, doviz girdisinin sermaye mallarinin
tiketimini artirarak ekonomik biylime vyaratacagini belirtmektedir
(McKinnon, 1964). ikinci kanal, turizm gelirlerinin 6zellikle fiziki alt yapi
kalitesinin yukseltilmesinde kullanilarak yatirimlari artiracagini iddia
etmektedir (Brida vd., 2010). Ugilincii olarak, Cernat ve Gourdon’a
(2012) gore, turizm sektoriinde meydana gelen pozitif gelismeler, diger
yan ve iliskili sektorleri (konaklama, eglence, ulasim, vb.) de olumlu
yonde etkileyebilmektedir. Dordiinci kanal ise turizm sektorinin
istihdami artirarak kisi basina diisen milli gelir Gzerinde olumlu bir etki
yaratacagini savunmaktadir (Brida vd., 2010). Besinci kanal, turizmin
pozitif bir 6lcek ekonomisi yaratacagini, altinci kanal ise beseri sermaye
Uzerinde olumlu bir etkisinin olacagini belirtmektedir (Brida vd., 2016).
Bu calismada, Tirkiye’de turizm gelirlerinin ekonomik faaliyetler
Gzerinde pozitif bir etkisi oldugu tespit edilmistir. Bu sebeple, yukarida
bahsedilen kanallarin tlkede kismen ya da tamamen etkili oldugu
sonucuna varilabilmektedir.

Calismadan elde edilen sonuglar, Tirkiye Gzerine arastirma yapan
ve modellerine turizm gelirlerini dahil eden birgok g¢alismanin
sonuglariyla paralellik géstermektedir; érnegin, Terzi (2015), Ergin-Unal
ve Susay (2021), Sahin vd. (2021) ve Berk vd. (2022). Bu ¢alismalarda
yazarlar ya turizm gelirlerinin ekonomik blylmeyi olumlu yodnde
etkiledigini bulmusglar ya da turizm gelirlerinden ekonomik blyimeye
dogru bir Granger nedensellik iliskisi tespit etmislerdir. Bu baglamda,
Tirkiye'de turizme dayal biyime hipotezinin gegerli oldugu sonucuna
ulasilabilmektedir.

Sonuclar ve Politika Onerileri

Tlrkiye'deki turizm gelirleri-sanayi Gretimi iliskisini inceleyen bu
calismada degiskenler arasindaki iliski modeldeki kademeli yapisal
kirilmalari dikkate alan Fourier VAR modeliyle analiz edilmistir.

Elde edilen etki-tepki fonksiyonlarina goére, sanayi Uretim
endeksinin turizm gelirlerindeki bir standart sapmalik soka verdigi tepki
pozitiftir. Turizm gelirlerinin sanayi iretim endeksinde meydana gelen
bir soka verdigi kumiilatif tepki ise yine pozitif olarak dlgiilmustiir. Ayni
zamanda, sanayi Uretim endeksinin 6ngorl hata varyansinda turizm
gelirlerinin payi oldukga yiiksektir. ilk 6 ayhk dénemde, bu degiskenin
hata varyansini agiklama giicii %30’lar diizeyindedir. Bununla birlikte,
Fourier Granger nedensellik testi sonuglarina gore ise Tiirkiye’de turizm
gelirlerinin sanayi Uretim endeksinin Granger nedeni oldugu tespit
edilmistir. Elde edilen bltin sonuglar birlikte degerlendirildiginde,
Tirkiye'de turizme dayal biylime hipotezinin gegerli oldugu sonucuna
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ulasilabilmektedir.

Bu ¢alismadan sonucunda elde edilen bulgular politika yapicilar igin
birtakim 6neriler sunmaktadir. Gorildigu UGzere turizmin ekonomik
blylme lzerinde ¢ok 6nemli bir rolii bulunmaktadir. Turizm gelirlerinin
ozellikle cari agigin azaltilmasi, issizligin dislrilmesi ve dlkenin doviz
rezervinin artirilmasi vasitasiyla ekonomik biyimeye katki sagladig
soylenebilmektedir. Bu sebeple, otoritelerin turizm sektoriindeki
gelismeleri desteklemeleri gerekmektedir. Bu kapsamda, turizm
bolgelerindeki fahis fiyat artislari kontrol edilmeli ve dizenlemeler
yapilmahdir. Boylelikle, turistik boélgelerdeki fiyat istikrari saglanarak
Ulkeyi ziyaret eden turistlerin memnuniyet dlzeyleri artirilabilir.
Bununla birlikte, otellerdeki standartlar iyilestirilerek gelir seviyesi daha
yiksek olan turistler tlkeye cekilebilir. Boylelikle kisi basina diisen
turizm geliri artirilabilir. Bunlara ek olarak, otel kapasitelerinin
artirilmasi ve yeni otellerin insasi icin gerekli fonlarin saglanmasi tilkeye
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Extended Abstract

Purpose: This study aims to examine the relationship between tourism revenues and industrial production in the Turkish economy employing monthly
data for the period from 2012M1 to 2023M6. The main goal of this investigation is to test the validity of the Tourism-Led Growth Hypothesis (TLGH) for
the Turkish economy for the period examined.

Literature Review: In recent years, especially because of developments in time series analysis, researchers' interest in the tourism-economic growth
nexus has been revived and the number of empirical studies in this field has increased in Turkiye specifically. Most of the empirical studies in the literature
proved that there is a positive impact of tourism activities on economic growth in Turkiye. However, many studies did not consider structural breaks in
their analyses, especially gradual and smooth shifts. Therefore, there is a gap in the empirical literature that has to be filled by practitioners.

Methodology: In this research, time-series methods extended with Fourier terms were used to determine the relationship between tourism revenues
and industrial production. First of all, the Fourier ADF test and the Fourier LM test were employed to find the stationarity levels of the series. Afterward,
this study utilized the Fourier VAR model. The impulse-response functions, variance decomposition analysis results, and Granger causality test results
were obtained based on this methodology.

Results and Conclusion: According to the impulse-response functions, the response of the industrial production index to a shock in tourism revenues
is positive for the first 9 months. Besides, the cumulative response of tourism revenues to a shock in the industrial production index is also estimated as
positive. In addition, the share of tourism revenues in the forecast error variance of the industrial production index is quite high; in the first 6 months,
the explanatory power of this variable exceeds 30%. According to the results of the Fourier Granger causality test, a one-way causality relationship is
found from tourism revenues to industrial production index in Tlirkiye. Our results proved that the TLGH is validated in Tiirkiye.

Trends in Business and Economics



ATATURK
UNIVERSITEST
YAYINLARI
ATATURK
UNIVERSITY
PUBLICATIONS

Sevda YAPRAKLI

Elifnur TIGTEPE?
L2atatiirk Oniversitesi, iktisadi ve idari Bilimler
Fakiiltesi, iktisat B&liimi, Erzurum, Tirkiye

Gelis Tarihi/Received 15.11.2023
Kabul Tarihi/Accepted 03.01.2024
Yayin Tarihi/Publication Date 15.04.2024

Sorumlu Yazar/Corresponding author:
Elifnur TIGTEPE

E-mail: elifnurl250@gmail.com

Cite this article: Yaprakli, S., & Tigtepe, E.
(2024). The Effect of Financial Openness
and Interest Rate on Exchange Rate
Volatility: New Generation Time Series
Analyzes . Trends in Business and Economics,
38(2), 120-127.

Content of this journal is licensed under a
Creative Commons Attribution 4.0
International License

DOI: 10.16951/trendbusecon.1468730

Arastirma Makalesi Research Article

Finansal Disa Agiklik ve Faiz Oraninin Doviz Kuru
Oynakligina Etkisi: Yeni Nesil Zaman Serisi Analizleri

The Effect of Financial Openness and Interest Rate on Exchange
Rate Volatility: New Generation Time Series Analyzes

0z

Bu ¢alismada ozellikle gelismekte olan (ilkelerin ig ve dis denge amaglari agisindan son derece 6nemli olan finansal
disa aciklik ve faiz oraninin déviz kuru oynakligl tzerindeki etkileri arastirma konusu yapilmistir. Bu amagla
¢alismada; Turkiye icin finansal agiklik, faiz oranlari ve EGARCH ydntemi ile tespit edilen doviz kuru oynakhigina
iliskin 2002Q1-2023Q1 dénemine ait geyreklik veriler kullaniimistir. Calismada, geleneksel ADF birim kok testinin
vani sira yeni nesil zaman serisi analizleri olan F-Kruse birim koék ve Fourier-Shin es-bltiinlesme testleri
kullanilmistir. Ayrica uzun donem katsayisi belirlemek igin DOLS modeli tahmin edilmistir. Yapilan analizlerin
sonuglari, Turkiye’de doviz kuru oynakligi lizerinde finansal disa agikliktaki ve faiz oranlarindaki artigin sirasiyla
negatif ve pozitif etkileri oldugunu gostermektedir. S6z konusu bulgular, Turkiye'nin dis borglanmaya ihtiyaci olan
bir Glke konumunda olduguna, faizlerin yani sira finansal istikrara da 6nem verilmesi gerektigine isaret etmektedir.
JEL Codes: C32, F31, F32, F41, F65

Anahtar Kelimeler: Doviz Kuru Oynaklhgi, Finansal Disa Agiklik, Faiz Orani, Turkiye, EGARCH, Fourier Shin
Esbitiinlesme Testi, DOLS

ABSTRACT

In this study, the effects of financial openness and interest rate on exchange rate volatility, which are
important especially for the internal and external balance purposes of developing countries, were
investigated. For this purpose, quarterly data for the period 2002Q1-2023Q1 regarding financial openness,
interest rates, and exchange rate volatility determined by the EGARCH method for Turkey were used in the
study. In the study, ADF unit root test and the new generation time series analyses, F-Kruse unit root and
Fourier-Shin cointegration tests, were used. Furtermore, DOLS model was estimated to determine the long-
term coefficients. The results of used analyzes showed that the increase in financial openness and interest
rates had respectively negative and positive effects on exchange rate volatility in Turkey. These findings have
pointed that Turkey is a country in need of external borrowing, and it should be given importance financial
stability as well as interest rates.

JEL Kodlari: C32, F31, F32, F41, F65
Keywords: Exchange Rate Volatility, Financial Openness, Interest Rate, Turkey, EGARCH, Fourier Shin

Cointegration Test, DOLS
Giris
Ulkelerin paralari arasindaki degisim orani olarak tanimlanan déviz kurlari, disa acik olan hemen her iilkenin
ekonomik giiciniin ve finans piyasasi etkinliginin gostergesi konumundadir. S6z konusu gostergedeki oynaklik
(belirsizlik), ceteris paribus, dis ticaret faaliyetleri, fiziki ve finansal yatirim kararlari ve portfoy tercihlerinde kritik
6neme sahiptir. 1973 yilinda Bretton Woods sistemi sonrasinda uygulanan dalgali déviz kuru rejimi ve 1980’li ve
1990’ yillarda yogunlasan ticari ve finansal serbestlesme slireci déviz kurlarinda beklenmedik ve ani degismelerin

artmasina, dolayisiyla kur oynakhginin artmasina ve 06zellikle yatirimcilarin yiksek risklerle karsi karsiya
kalmalarina yol agmistir (Pham, 2018, ss. 2; Gadanecz & Mehrotra, 2013, ss. 14; Obstfeld, 1985, ss. 429).

Kur oynakligi 6zellikle biitce acigi (kamu geliri-gideri), dis acik (ihracat-ithalat), tasarruf agigi (tasarruf-yatirim)
ve GSYH agigl (potansiyel hasilafiili hasila) olan, yani dérdiiz agik veren GOU ekonomilerini olumsuz yénde
etkilemis, finansal krizlerin yasanmasina neden olmustur (Tezer, 2020, ss. 1488; Yang & Peng, 2023, ss. 6-7).
Konuya iligkin literatlrde genel olarak oynakligin gesitli ekonomik degiskenler Gzerindeki etkilerine odaklanildigi
gozlenmektedir. Halbuki oynakliga yol agan temel degiskenlerin belirlemesinin de en az oynakligin etkileri kadar
o6nemli oldugunu ve bunun oynakligi azaltmaya yonelik politik dnlemlerin belirlenmesi agisindan gerekli oldugunu
soylemek mimkindr.

Doviz kuru oynakligl tzerinde etkili olan temel faktorler arasinda finansal disa agiklik ve faiz oranlari yer
almaktadir. imkansiz icleme hipotezine gére disa acik olan ve dalgali déviz kuru rejimini benimseyen iilkelerde
bagimsiz para politikasi uygulamak mimkuindir (Comert, 2016, ss. 120). Finansal disa aciklik, bir tlke finansal
piyasasina diger Ulkelerin erisimini engelleyen her tirli kisitlamanin kaldiriimasi ve tlkelerin karsilikli olarak
birbirlerinin Ulkelerinde finansal islem (bankacilik islemleri, dis borglanma, menkul islemler, tiirev piyasa
faaliyetleri vb.) yapmalari olarak tanimlanabilmektedir (Avdjiev & Spasova, 2022, ss. 2-4). Buna goére Ornegin
digik tasarruf oranlarina ve doéviz gelirlerine sahip Ulkeler, uluslararasi piyasalardaki rekabetgi faiz oranlari
lizerinden borglanarak ekonomileri icin gerekli yatirimlari yapabilmektedirler.
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Bununla birlikte s6z konusu ulkelerin borglanmanin maliyeti-bedeli
olarak tanimlanabilen faiz oranlarini etkin bir sekilde belirleme, yani
bagimsiz para politikasi uygulama kabiliyetleri azalabilmektedir. Clnki
yabanci yatinmcilar genellikle yeni yatirm igin dislk vergi-yliksek faiz-
diisuk kur politikasi uygulayan tlkelere yonelmektedirler. Yiiksek getiri
elde etmek isteyen sermaye sahipleri ile politika yapicilarin ic ekonomik
amaglara uygun olan uygulamalari arasinda uyumsuzluk olursa bu
durum tlkeden sermaye c¢ikisina yol acabilmektedir (Quinn & Inclan,
1997, ss. 772-773). Finansal disa agiklik politikalari uygulayan tlkelerde
yluksek faiz hem lilkeye yabanci sermaye girisine hem de artan likidite
sayesinde ulusal bankalarin kredi verme kapasitelerinin artmasina
olanak saglamaktadir. Bu durum déviz kurunun sermaye hareketlerine
karsi duyarl hale gelmesine ve merkez bankalarinin faiz oranlarini etkin
(faiz oranlarinin yurtdisi ve ici faiz oranlarini esitlemesi) bir sekilde
kullanmalarinin zorlagmasina yol agmaktadir (Comert, 2016, ss. 129).

Finansal disa agiklik tam rekabet piyasasi kosullari altinda arbitraj
faaliyetleri sonucunda sermayenin fiyati olan faiz oranlarinin tlkeler
arasinda esitlenmesine yol agmaktadir (Krugman & Obstfeld, 2009, ss.
479). Ancak finansal piyasalarin tam etkin olmadig tlkelerde istikrar
bozucu spekilasyonlarla karsi karsiya kalinabildigi, faiz oranlarinin
esitlenmedigi ve doviz kurlarinin, faiz oranlari ve sermaye
hareketliligindeki degisimlerden hassas bir sekilde etkilenebildigi
soylenebilir. Doviz agigi ile karsi karsiya olan ve yiuksek faiz uygulayan
Ulkelere yonelen yabanci sermaye lilke i¢i doviz miktarini artirarak doéviz
fiyatinin dismesi (ulusal paranin deger kazanmasi) yoniinde yatirimci
beklentisi ortaya ¢ikarmaktadir (Tersi de dogrudur). (Husted & Melvin,
2013, ss. 292). Ancak en kigik ekonomik ve/veya siyasi belirsizlik
durumunda risk istahi azaldigi icin sermaye girisleri azalmakta ya da
yabanci sermaye (lkeyi hizlica terk ederek doviz kurlarinin aniden
yikselmesine yol agmakta ve kur oynakligi artmaktadir. Bu durumda
tlkeye sermaye girisi/cikisi buylk 6lgude faiz oranlari ve kur hareketleri
Gzerinde etkili hale gelmektedir (Comert, 2016, ss. 131; Kiligarslan,
2016, ss. 37,39).

Makroekonomik istikrar agisindan son derece 6nemli olan sermaye
hareketleri ve faiz oraninin déviz kuru oynakligina etkisinin arastirildigi
bu galismada ilk olarak kavramsal ve teorik gerceveye yer verilmistir.
ikinci olarak konuya iliskin uygulamali calismalarin yer aldigi literatiir
taramasi yapilmistir. Ugiincii olarak Tiirkiye icin finansal disa agiklik, faiz
oranlari ve EGARCH ydntemi ile tespit edilen doviz kuru oynakligina
iliskin 2002Q1-2023Q1 doénemine ait ¢eyreklik veriler kullanilarak
ekonometrik analizler yapilmistir. Son olarak analizlerden elde edilen
bulgularin degerlendirildigi ve politika Onerilerinin yapildigi sonug
kismina yer verilmistir.

Bu ¢alisma, para politikasinin etkinligi agisindan énemli olan finansal
disa agikhk ve faiz orani seklindeki iki temel degiskenin doviz kuru
oynakhgi tzerindeki etkisini Tirkiye 6zelinde yeni nesil zaman serisi
analizleri ile inceleyerek her iki degiskenden yalnizca birini modelleyen
ve gilincel yontemlere az miktarda yer veren c¢alismalarin bu
eksikliklerini gidermesi yonuyle literatiire katki sunmaktadir.

Yazin Taramasi

Literaturde finansal disa agikligin ve faizin déviz kuru oynakhgina
etkisini belirlemeye yonelik ¢cok sayida uygulamali galisma yapilmadigi,
genellikle tersi yonde iliskiye ve/veya déviz kurunun belirleyicilerine
yogunlasildigi gortlmektedir. Bu galismalarin sonuglarina gore doviz
kuru oynaklgi diger makroekonomik degiskenlerin yani sira finansal diga
acikhgi ve faiz oranlarini genellikle tlkelerin gelismislik diizeylerine, borg
alma-verme durumlarina, ekonomik-siyasi istikrar seviyelerine vb.

lerine gore farkh yonde etkilemektedir. Halbuki oynakliga yol agan temel
degiskenlerin belirlenmesi de en az oynakhgin etkileri kadar 6nemlidir
ve elde edilen bulgular déviz kuru oynakligini azaltmaya yonelik politik
onlemlerin belirlenmesi agisindan 6nem arz etmektedir. Bu kapsamda
inceleme konusu yapilan uygulamali ¢alismalar elde edilen sonuglarina
gore asagidaki gibi 6zetlenmistir.

Rose (1994), Devereux ve Lane (2003), Dua ve Sen (2006), Hausman
vd. (2006), Kularatne ve Havemann (2008), Amor ve Sarkar (2008),
Calderon ve Kubota (2009), Grydaki ve Fountas (2010), Lin ve Ye (2011),
Bristy (2014) ve Caporale vd. (2014, 2017) tarafindan yapilan temel
¢alismalarda finansal disa agikhgin doviz kuru oynakhgini artirdig
belirlenmistir. S6z konusu ¢alismalardan elde edilen bulgularda genel
olarak tuketime dayal ithalatin yiiksek oldugu, yabanci para cinsinden
borglanan ve Ulke riski yUksek olan Ulkelerde uluslararasi sermaye
hareketliligi ve bunun doéviz kuru oynakligi tzerindeki etkisinin yiiksek
oldugu belirlenmistir. Calderon (2003), Devereux ve Lane (2003),
Calderon (2004), Edwards ve Rigobon (2009), Al-Abri ve Baghestani
(2015), Yaprakli ve Kaplan (2015), Oaikhenan ve Aigheyisi (2015),
Calderon ve Kubota (2018), Keefe (2021) ve Yang ve Peng (2023)
tarafindan yapilan galismalarda ise finansal disa agikhgin déviz kuru
oynakhgini azalttigi bulgusuna ulagiimistir. Bu galismalarda ise genel
olarak finans piyasalari gelismis ve etkinligi yiksek olan, dis borglanma
sikintisi yasamayan, dis varliklarin yikimluliklere orani yiksek ve ulusal
parasi cinsinden borglanabilen tlkelerde finansal disa agiklik sayesinde
sermaye girislerinin i¢ ve dis dengeye katkida bulunarak déviz kuru
oynakhginin azalmasina katkida bulundugu tespit edilmistir.

Ote yandan Chen (2006), Golan ve Beni (2007), Eme¢ ve Giilay
(2013), Ajao ve Igbokovi (2013), Dogan vd. (2017), Guler (2017), Hassan
vd. (2017), Akardeniz ve Engin (2019) ve Mohammed vd. (2021)
tarafindan yapilan temel c¢alismalarda faiz oraninin déviz kuru
oynakhgini artirdigi belirlenmistir. S6z konusu ¢alismalardan elde edilen
bulgularda genel olarak 6zellikle GOU’lerde déviz yiikiimliiliklerinin ve
doviz kuru gegciskenliginin yiksek olmasinin, kredibilite sorunlarinin
yasanmasinin ve istikrarsiz enflasyon sirecinin faiz ve doviz kuru
arasindaki dengenin bozulmasina yol agtigl ve doviz kuru oynakligini
arttirdig) tespit edilmistir. Bununla birlikte Demiréz (2001), Domag ve
Mendoza (2003), Golan ve Beni (2007), Mirchandani (2013), Khan
(2015) Akardeniz ve Engin (2019) ve Abdi vd. (2020) tarafindan yapilan
temel c¢alismalarda faiz oraninin doviz kuru oynakhigini azalttig
sonucuna ulasilmistir.  Bu ¢alismalarin  sonuglar  dogrultusunda
arastirmacilar, genel olarak gelismis finans piyasalarina sahip tlkelerde
doviz gelirlerinin ylksek ve tlke/kur riskinin diistik oldugunu, déviz kuru
geciskenliginin ve enflasyon oranlarinin disiik ve istikrarli oldugunu ve
bu nedenlerle faiz ve déviz kuru arasindaki hassas dengeye yaklasildigini
ve doviz kuru oynakliginin azaldigini ileri sirmislerdir.

Yukarida verilen temel ¢alismalara iliskin 6zet bilgiler, Tablo 1’deki
gibidir.

Konuya iliskin belli bash uygulamali ¢alismalar, genel olarak doviz
kuru  oynakligini  etkileyen  farkhh  ekonomik  degiskenlere
odaklanmislardir. Tirkiye Gzerine yapilan ¢ok az sayidaki ¢alismada
sadece finansal disa agiklik ve/veya faiz oraninin déviz kuru oynakhgina
etkisi incelenmistir. Bu calismada digerlerinden farkli olarak para
politikasinin etkinligi agisindan 6nemli olan iki temel degiskenin doviz
kuru oynakhg Gizerindeki etkisi Tiirkiye 6zelinde yeni nesil zaman serisi
analizleriile arastirma konusu yapilmistir. Boylece déviz kuru oynakligini
etkileyen iki temel makroekonomik degiskenin biylkligu ve yoni net
bir sekilde ortaya konulabilmekte ve buna uygun politika 6nerilerinde
bulunulabilmektedir.
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Tablo 1: Finansal Disa Agiklik, Faiz Orani ve Déviz Kuru Oynaklii Literatiir Ozeti

Yazar/Calisma Yili Orneklem/Dénem Yontem Sonug

FDA/DKO FO/DKO
Rose (1994) 22 ulke/1967M1-1992M12 Panel veri analizi (+)
Demir6z (2001) Turkiye/1999D1-2000D12 GARCH (-)
Domag-Mendoza (2002) Tirkiye/2001D2-2002D5 EGARCH (-)
Calderon (2003) 21 GU/1973-2001 EKK, nedensellik (-)
Devereux-Lane (2003) 150 GU-GOU/1995M1-2000M9 EKK (- (+)
Calderon (2004) 22 GU-57 GOU/ 1974-2003 GMM-IV (-)
Dua-Sen (2006) Hindistan/1993Q2-2004Q1 Es-bitlinlesme, (+)

Granger nedensellik
Hausman vd. (2006) 74 GU-GOU/1980-2000 ARCH (+)
Chen (2006) 6 GOU/01.03.1997-08.30.2002 Markov model (+)
Golan-Beni (2007) 43 llke/1990-2001 Panel regresyon (+)(-)
Kularatne-Havemann (2008) 19 Gegis Ekonomisi/1981-2003 Panel ARDL (+)
Amor-Sarkar (2008) 10 Gliney ve Guneydogu Asya Panel regresyon (+)
Ulkesi/1975-2004
Calderon-Kubota (2009) 82 ulke /1975M1-2005M12 Panel regresyon (+)
Edwards-Rigobon (2009) Sili/1991D1-1999D9 GARCH, VAR (-)
Grydaki-Fountas (2010) 3 Latin Amerika Ulkesi/1979-2009 GARCH-OLS (+)
Lin-Ye (2011) 102 ilke/1974-2005 Panel regresyon (+)
Emeg-Giilay (2013) Tiirkiye/1992M1-2009M12 GARCH, ARDL (+)
Ajao-Igbokoyi (2013) Nijerya/1981-2008 GARCH, ECM (+)
Mirchandani (2013) Hindistan/1991-2010 Korelasyon Analizi (-)
Caporale vd. (2014) 39 GOU/ 1979-2004 Dinamik Panel GMM (+)
Bristy (2014) Banglades/1980-2012 St. Sapma, EKK (+)
Al-Abri-Baghestani (2015) 8 Yikselen Asya Ulkesi/1980-2011 Regresyon analizi (-)
Oaikhenan-Aigheyisi (2015) Nijerya/1970-2013 EGARCH-EKK (-)
Khan (2015) Pakistan/2006M5-2013M4 EKK (-)
Yaprakli-Kaplan (2015) 22 Yikselen Piyasa Ekonomisi/1995- GARCH, Panel veri (-)
2013 analizi
Dogan vd. (2017) Tiirkiye/2002W1-2017W4 TARCH (+)
Gller (2017) Turkiye/2006M1-2016M12 GARCH, TGARCH (+)
Caporale vd. (2017) US-7 Asya tlkesi/ 1993:01-2015:11 GARCH, Markow (+)
model

Hassan vd. (2017) Nijerya/1989Q1- 2015Q4 ARDL-nedensellik (+)
Calderon-Kubota (2018) 22 GU-60 GOU/1974-2013 Panel regresyon (-)
Akardeniz-Engin (2019) Turkiye/2002M1-2017M12 VAR, VEC (-);(+)
Abdi vd. (2020) Kenya/2004Q1-2019Q04 GARCH (-)
Mohammed vd. (2021) Gana/ 2000Q1-2017Q2 ARDL, VEC (+)
Keefe (2021) 40 GU-GOU/1998-2016 PVAR (-)
Yang-Peng (2023) Cin/2000Q1-2021Q4 ARDL (-)

Not: Tablonun son iki situnundaki ( - ) isaretleri negatif; ( + ) isaretleri ise pozitif katsayilari temsil etmektedir.

Yeni Nesil Zaman Serisi Analizleri

Bu calismada temel makroekonomik gostergelerden olan finansal
disa agiklik ve faiz oraninin déviz kuru oynakligina etkisi Tlrkiye 6zelinde
ekonometrik analiz yontemleri ile belirlenmeye ve déviz kuru
oynakhgini azaltmaya yonelik politika oOnerilerinde bulunulmaya
cahsilmistir.
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Kapsam ve Veri Seti

Calismada, Turkiye icin ekonometrik analizler yapiimistir. Konuya
iliskin ¢ok az sayidaki uygulamali galismanin yaygin ve genel kabul
gdrmis bir sonuca ulasilmasina imkan tanimamasi hem ilgili literatiire
katki saglama hem de politika yapicilara éneriler sunma agisindan boyle
bir calisma yapma gerekliligini dogurmustur.
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Calismada, finansal disa aciklik ve faiz oranlarinin doviz kuru
oynakhgi (zerine etkisinin tahmininde, veri mevcudiyetine goére
2002Q1-2023Q1 donemine ait geyreklik veriler kullanilmistir. Bagimli
degisken konumunda bulunan $/TL reel efektif déviz kuruna ait oynaklik
serisinin olusturulmasi i¢in Nelson tarafindan 1991 yilinda gelistirilen
Ustel Genellestirilmis Otoregresif Kosullu Degisen Varyans [The
Exponential Generalized Autoregressive Conditional Heteroskedastic-
EGARCH] yontemi kullaniimistir (Nelson, 1991, ss. 349-351).

EGARCH modelinde oynaklik yapisindaki asimetriyi (negatif-pozitif
haberlerin etkisini) hesaba katacak sekilde, kosullu degisen varyansin
gecikmeli hata terimlerinin hem buyuklikleri hem de isaretleri dikkate
alinmakta ve pozitif olma zorunlulugu igin logaritmik donlisim
kullaniimaktadir. Asimetrik etkilere yer verilen EGARCH modeline iliskin
genel denklem asagidaki gibidir.

In(o2) = ag+ X Bin(oZ;) + X, a;

. &,
e R o w
t—i

Tablo 2: Analizlerde Kullanilan Degiskenler

Degiskenler Tanimlar
Doviz Kuru Oynaklig Reel efektif doviz kuru, EGARCH modeli kullanilarak
(DKO) elde edilmistir (Nelson, 1991: 350)

Finansal Disa Aciklik {(Gayrisafi Sermaye Girisi+Cikisi)/(GSYiH)}*100
(FDA) (Aizenman, 2003: 1)

Bankalarca TL Gizerinden agilan mevduatlara

Faiz Orani (FO) uygulanan agirlikli ortalama faiz orani

Yontem

Calismada kullanilan temel analizler, geleneksel ADF birim kok
testinin yani sira yeni nesil zaman serisi analizleri olan Fourier birim kok
ve Fourier-Shin es-butinlesme testleri ile uzun doénem katsayi
tahminine yonelik Dinamik En Klgik Kareler (DOLS) modeli seklindedir.
Calismada konuyla iliskili uygulamali galismalarin yer aldig literatiirde
yogun sekilde kullanilan asagidaki fonksiyon baz alinmistir.

DKO = f(FDA,FO) (3)
Temel fonksiyon tahmin denklemi seklinde asagidaki gibi
gosterilmistir.
DKO; = o + B,FDA; + B,FO; + & (4)
(4) No’lu denklemde a sabit terimi, t zamani, € hata terimini temsil
ederken; B katsayi degerlerini temsil etmektedir. Denklemde doviz kuru
oynakhgi (DKO) bagimh degisken, finansal disa agiklik (FDA) ve faiz orani
(FO) bagimsiz degiskenlerdir. Makroekonomik istikrar agisindan 3; ve 3,

katsayilarinin negatif olmasi beklenmektedir.

Calismada model tahminine geg¢meden o©nce kullanilan
degiskenlerin duragan olup olmadiklari geleneksel ADF ve yeni nesil F-
Kruse (Fourier Kruse) birim kok testleri ile incelenmistir. ADF birim kok
testinde otoregresif bir yaklasim kullanilarak hata terimlerindeki
otokorelasyon modellenmekte ve k'nin otokorelasyonu engelleyecek
minimum gecikme uzunlugunu ve A'nin fark islemecisini ifade ettigi
Aye = (p = Dyeoq + Tho1 Ve Ayep +1¢ regresyon  modeli
kullanilmaktadir. Teste ait sifir hipotezi serinin birim kok icerdigini (Ho:

Burada In logaritmayi, o2 varyansi, a oynakligin varligini, B
oynakligin slresini, y asimetriyi ve € hata terimini temsil etmektedir. (1)
No’lu modeldeki asimetrik etki (y;) katsayisi (y;<0) ise asimetrik etki
vardir ve ayni buyuklikteki negatif soklarin oynaklik etkisi pozitif
soklardan farkhdir (Yaprakli vd., 2018, ss. 75).

Calismada $/TL reel efektif déviz kuru serisi icin olusturulan EGARCH
(1,1) modeli kosullu varyans degerlerinden olusmaktadir. Bu amagla
kullanilan varyans denklemi agagidaki gibidir:

&,
In (62) = @+ &y |22 +y1 === + Bln(o? ) @
N O

t—i

Doviz kuru oynakhg lizerinde, diger faktorler sabitken, cok sayida
ekonomik faktoriin etkisi olmakla birlikte, bu ¢alismada her degiskenin
etkisini ele almak yerine dogrudan iliskili olan temel iki degisken tercih
edilmistir. Analizlerde kullanilan degiskenlere iliskin bilgiler Tablo 2’deki
gibidir.

Kaynak

Turkiye Cumhuriyet Merkez Bankasi Elektronik Veri Dagitim Sistemi,
https://evds2.tcmb.gov.tr/

Turkiye Cumhuriyet Merkez Bankasi Elektronik Veri Dagitim Sistemi (Gayrisafi
Sermaye Girisi+Cikisi) ve Diinya Bankasi Veri Tabani (GSYiH),

https://evds2.tcmb.gov.tr/,
https://databank.worldbank.org/source/global-economic-monitor-(gem)

Turkiye Cumhuriyet Merkez Bankasi Elektronik Veri Dagitim Sistemi,
https://evds2.tcmb.gov.tr/

Yo = 0), alternatif hipotez (H1: yy # 0) ise serinin birim kok icermedigini
ifade etmektedir (Galbraith & Zinde-Walsh, 1999, ss. 26-27; Sever &
Demir, 2007, ss. 54; Majumder, 2016, ss. 21).

ADF birim kok testi sonuglarinin desteklenmesi amaciyla analize
yeni nesil F-Kruse birim kok testi ile devam edilmistir. Guris (2019)
tarafindan gelistirilen F-Kruse birim kok testinde dogrusal olmayan
duzenleme igin Kruse (2011)'nin ESTAR modeli kullaniimaktadir. Yapisal
kirilmalarin sayisini ve tiiriini belirleme ihtiyacini ortadan kaldiran F-
Kruse birim kok hipotezi (Hy:aqy = a, =0; Hitaq = ap, #0) U¢
asamada test edilmektedir. ilk asamada seri asagidaki fourier
fonksiyonu ile tahmin edilmektedir (Guris, 2019, ss. 3056-3058).

Vi = @y + aq sin (znTkt) + a,cos (znTkt) + v, (5)

(5) No'lu esitlikte, k kalinti kareleri toplaminin en diistik degeri igin

belirlenen en uygun frekans sayisini, T gézlem sayisini ve v, hata terimini
. (2mkt 21kt . .

{ve = vyt — ap — ay sin (T) — aycos (T)} ifade etmektedir.
ikinci asamada, ilk asamada elde edilen hata terimleri kullanilarak
81v3, + 6,vE + 25’:1 @; Av,_j + e test istatistigi
hesaplanmaktadir. Hesaplanan test istatistigi, 1-5 araligindaki kritik
degerlerden ilgili olan ile karsilastiriimakta ve test istatistiginin kritik
degerden buylk olmasi durumunda serinin duragan olduguna karar
verilmektedir. Uglincli asamada ise serinin duragan oldugunun tespit
edilmesi durumunda seriye ait Fourier terimlerinin anlamliliklarina
bakilmaktadir. Becker vd. (2006)'nin c¢alismasindan elde edilen
anlamliliklara ait kritik degerlere gore (H,) hipotezinin reddedilmesi
durumunda serinin kirilmal bir deterministik fonksiyon etrafinda
duragan oldugu sonucuna ulasiimaktadir.
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Calisma kapsaminda birim kok testi sonrasinda yeni nesil es-
bltinlesme testlerinden olan Fourier-Shin es-bltinlesme testi
yapiimistir. Tsong vd. (2016), Shin’in (1994) es-bltiinlesme testini
Fourier terimleriyle genisleterek yumusak yapisal kirilmalari hesaba
katan bir esbutlinlesme testi gelistirmistir. Fourier-Shin esbutiinlesme
testi igin kullanilan regresyon modeli y, = d; + x'.f+n, t=
1,2,...,T seklindedir (Tsong vd., 2016: 1087-1090). Bu modelde n; =
Ye+ Vie, Ve = Ve-1 T U Yo = Ove X = Xp—q t Vgt olarak
tanimlanmaktadir. u,, O ortalama ve g2 varyansla bagimsiz ve benzer
dagilan hata terimini, y, ise sifir ortalamaya sahip rassal bir ylruyls
surecini ifade etmektedir. Ayrica, v;; ve v, p-boyutundaki vektor
duragan oldugu igin y; ve x; birinci fark siireglerini géstermektedir.
Denklemdeki d;, d, = Y™ ,8;t' + f; sekilde tamimlanmaktadir. d,

denklemindeki  f; fourier fonksiyonudur ve asagidaki gibi
gosterilmektedir.
fo = aysin (55) + By, cos(*) (6)

(6) No'lu denklemde k fourier frekans degerini, t trendi, T ise gozlem
sayisini ifade etmektedir. Esbitiinlesme hipotezini {Hy: Esbitliinlesme

Tablo 3: ADF Birim K6k Testi Sonuglari

Degiskenler Sabitli
Diizey
DKO -1.158
FDA -1.907
FO -3.166**
Kritik Deger % 1:-3.516
% 5:-2.899
% 10:2.586

iliskisi vardir; Hy: Esbittinlesme iligkisi yoktur} sinayan bu testin son

asamasi y; = Y%, 8; tt + ay sin (@) + By cos (@) + x't B+ vy,

seklinde tanimlanmaktadir. Bu denklemden elde edilen en kiiglik hata
kareleri toplamini ifade eden S; ise S,=YT_,0;, olarak
tanimlanmaktadir. v;; nin uzun dénem varyansinin tutarli bir tahmincisi
ise @, terimidir. Buradan hareketle es-bitlinlesme test istatistigi;
CIf* = T72&7% ¥{_, SZ formiilii ile hesaplanmaktadir.

Son olarak ¢alismada Fourier-Shin testi ile degiskenler arasinda uzun
donemli bir iliski oldugu bulgusuna ulasilmasi nedeniyle uzun dénem
katsayilarini belirlemek amaciyla (4) No’lu denklem Stock-Watson
(1993)’un DOLS yontemi ile tahmin edilmistir. Analizlerin yapilmasinda
EViews 12 ve WInRATS Pro 8.1 ekonometrik paket programlarindan

yararlanilmistir.

Analiz Sonuglari

Calismada ilk olarak degiskenlerin duraganliklari geleneksel ADF ve
yeni nesil F-Kruse birim kok testleri ile incelenmistir. ADF birim kok test

sonuglari, Tablo 3’te sunulmustur.

Sabitli& Trendli
Birinci Fark Diizey Birinci Fark
-12.980%*** -1.451 -12.883%**
-11.869%** -2.891 -11.802%**
- -2.575 -6.173%%*
% 1:-3.511 % 1:-4.080 % 1:-4.072
% 5:-2.896 % 5:-3.468 % 5:-3.464
% 10: -2.585 % 10:-3.161 % 10:-3.158

Not: (*), (**) ve (¥**), sirasiyla % 10, % 5 ve % 1 anlamlilik seviyelerini gostermektedir.

Tablo 3’teki ADF birim kok test sonuglarindan goriilecegi tzere faiz
orani degiskeninin sabitli modeli disinda, tim degiskenler hem sabitli
hem de sabitli&trendli modelde birim kdk icermektedir. ilgili
degiskenlerin birinci farklari alindiginda, tim degiskenlerin [I(1)]'de
duragan olduklari belirlenmistir.

Tablo 4: F-Kruse Birim Kék Testi Sonuglari

Sabitli
Degiskenler - -
k T Ist. F Ist.
DKO 5 9.396 1.916
FDA 1 6.743 21.309
FO 1 1.194 34.674

F-Kruse birim kok test sonuglarina gore; DKO, FDA ve FO
degiskenlerinin tamami igin hem sabitli hem de sabitli&trendli
modellerde hesaplanan test istatistik degerleri, kritik degerden
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Calismada ayrica ele alinan degiskenlere yeni nesil F-Kruse birim kok

testi
karsilagtirilmistir.
sunulmustur.

uygulanmis ve geleneksel
S6z konusu teste

Sabitli&Trendli

duraganlik testinin bulgularn ile
iliskin bulgular,

Tablo 4'te

Kritik Degerler k Tist. Fist. Kritik Degerler
% 1:14.26 % 1:17.8

% 5:10.06 5 10.446 1.693 % 5:13.24

% 10:8.52 % 10:11.2

% 1:19.46 1 6.163 18.822 % 1:23.78

% 5:14.76 % 5:18.40

% 10:12.44 1 3.696 86.104 % 10:15.78

klglktur. Bu nedenle “Ho: Seri birim kok icermektedir” seklindeki temel

hipotez kabul edilmektedir.
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Degiskenlerin birinci farklarda duragan olmalar degiskenlerin
seviye degerlerinin uzun donemde duragan olabilecegine isaret ettigi
icin degiskenler arasindaki uzun donemli iligkinin varligini/yoklugunu

Tablo 5: Fourier-Shin Es-Biitiinlesme Test Sonucu (m=1)

Temel Model Frekans
DKO = f(FDA, FO) 3
Kritik Degerler

tespit etmek amaciyla yapilan Fourier Shin esbitiinlesme test sonuglari
Tablo 5’te sunulmustur.

Test istatistigi F istatistigi
0.062* 29.957*

% 1:0.143 % 1: 5.860
% 5:0.094 % 5:4.019
% 10: 0.075 % 10: 3.306

Not: Fourier-Shin esbitlinlesme testine ait kritik degerler, Tsong vd. (2016: 1091) calismasindan alinmistir. *, %1 anlamlilik seviyesini gostermektedir.

Tablo 5’teki Fourier Shin es-bitliinlesme test sonuglari, hesaplanan
test istatistiginin kritik degerden kiglik olmasi nedeniyle %1 anlamlilik
diizeyinde istatistiki agidan anlamh oldugunu ve “Ho: Degiskenler
arasinda eg-bitinlesme iliskisi bulunmaktadir” seklindeki temel
hipotezin kabul edildigini gostermektedir. Dolayisiyla degiskenler
arasinda bir es-butiinlesme iliskisi bulunmaktadir. Degiskenler arasinda
esbitinlesme iliskisinin varligi fourier terimlerden en az birinin
anlamhhgini  gerektirdiginden F  istatistiginin ~ yorumlanmasi
gerekmektedir. Buna gore hesaplanan F istatistik degerinin kritik

Tablo 6: DOLS Uzun Dénem Katsay! Tahmini Test Sonuglari

Degisken Katsayi Standart Hata
FDA -0.143 0.029
FO 0.055 0.014
C -1.157 0.272
SIN -0.055 0.021
COoS 0.035 0.022

Tablo 6’daki DOLS uzun donem katsayl tahmin sonuglarina gore;
Tirkiye’'de finansal disa agiklikta meydana gelen 1 birimlik bir artis, doviz
kuru oynakligini 0.14 birim azaltmaktadir. Faiz oranlarindaki 1 birimlik
artis ise doviz kuru oynakhgini 0.05 birim artirmaktadir. FDA ve FO
degiskenlerinin katsayi degerleri %1 anlamlilk dlzeyinde istatistiki
agidan anlamhdir. Analiz sonuglarina gore finansal disa agikliginin déviz
kuru oynakligini azaltmasi Tirkiye’de finans piyasalarinin gelismislik
dlzeyinin artis yoniinde egilim sergiledigine, zaman iginde banka ve
sermaye piyasalarinin etkin hale gelebilecegine ve TL cinsinden
borglanabilme ve dis bor¢ miktarini strdirilebilir hale getirme
potansiyeli olduguna isaret etmektedir.

Tabloda gorildigl gibi Turkiye’de faiz orani artisi, doviz kuru
oynaklhigini artirmaktadir. Buna gore faiz oranindaki 1 birim artis doviz
kuru oynakhgini 0.05 birim artirmaktadir. Bu bulgu; Tirkiye’de veri
dénemi boyunca doéviz yukimlilik ve doviz kuru gegiskenlik seviyesinin
yiksek olduguna, kredibilite sorunlari yasandigina ve maliyet/talep
enflasyonunun istikrarl bir seyir izlemedigine isaret etmektedir.

Sonug¢

Ulkelerin i¢ ve dis dengeleri i{izerinde etkili makroekonomik
degiskenlerden biri olan déviz kuru oynakhigini (degiskenligini) etkileyen
temel faktorlerin belirlenmesi 6zellikle para politikasi uygulamalari
acisindan 6nem arz etmektedir. Bu nedenle galismada, makroekonomik
istikrar agisindan son derece onemli olan sermaye hareketleri ve faiz
oraninin doviz kuru oynakligina etkisi 2002Q1-2023Q1 dénemine ait
ceyreklik veriler kullanilarak yeni nesil zaman serisi analizleri ile
arastirllmistir. Calismada kullanilan temel analizler; geleneksel ADF

degerden buylk olmasi fourier terimlerden en az birinin %1 6nem
diizeyinde istatistiksel olarak anlamh olduguna ve bu test sonucunun
kullanilabilecegine isaret etmektedir.

Fourier Shin es-biitiinlesme testiyle degiskenler arasinda bir es-
butlinlesme iliskisinin tespit edilmis olmasi, bu iliskinin glicii ve yoni
hakkinda bilgi edinebilmek amaciyla uzun dénem katsayi tahmininin
yapilmasini gerektirmektedir. Bu nedenle (4) No’lu denklem, DOLS ile
tahmin edilmis ve tahmin sonuglari Tablo 6’da verilmistir.

t istatistigi Olasilik
-4.890 0.000
3.788 0.003
-4.243 0.001
-2.638 0.023
1.587 0.140

birim kok testinin yani sira yeni nesil zaman serisi analizleri olan Fourier
birim kok ve F-Shin es-biitiinlesme testleri ile uzun dénem katsayi
tahminine yonelik DOLS modeli seklindedir.

Uzun donem katsayl tahmin sonuglarina gére Tirkiye’de finansal
disa agiklikta meydana gelen 1 birimlik bir artis, déviz kuru oynakligini
0.14 birim azaltirken; faiz oranindaki 1 birimlik artig 0.05 birim
artirmaktadir. Finansal disa agikligin doéviz kuru oynaklhigini azaltmasi
Tirkiye’de finans piyasalarinin gelismislik diizeyinin artis yoninde
egilim sergiledigine, zaman icinde banka ve sermaye piyasalarinin etkin
hale gelebilecegine ve TL cinsinden borglanabilme ve dis bor¢ miktarini
surdirilebilir hale getirme potansiyeli olduguna isaret etmektedir. Faiz
oranindaki artisin déviz kuru oynakligini artirmasi ise Turkiye’de veri
dénemi boyunca déviz yukimlilik ve doviz kuru gegiskenlik seviyesinin
yuksek olduguna, kredibilite sorunlari yasandigina ve maliyet/talep
enflasyonunun istikrarh bir seyir izlemedigine isaret etmektedir.

Analizlerden elde edilen bulgular dogrultusunda, Tirkiye’de déviz
kuru oynakliginin azaltilmasina ve etkin piyasa kosullarinin
saglanmasina yonelik olarak, uluslararasi piyasalarda aktif rol almak igin
finansal disa agiklk siirecinin mutlaka ulusal mali sistemi gliglendirmeye
yonelik reformlara tabi tutulmasi gerekmektedir. Bu kapsamda faiz
oranlarinin etkili bir sekilde kullanilmasi, menkul varlik ihracinda varlik
ve llke cesitliliginin artirilmasi, dis bor¢ miktarinin azaltilmasi igin
dordiiz agik olusturabilecek sorunlarin giderilmesi, MB rezervlerinin
surdirilebilir sekilde artirilmasi ve finansal sistemin gelistirilmesi gibi
onlemlere 6nem verilmesi gereklilik arz etmektedir.

Doviz kuru oynakligl Gzerinde finansal disa agikligin negatif, faiz
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oraninin pozitif yonde etkili oldugu yoénindeki bulgular literatiirde
{Devereux ve Lane (2003), Calderon (2004), Edwards ve Rigobon (2009),
Al-Abri ve Baghestani (2015), Yaprakli ve Kaplan (2015), Calderon ve
Kubota (2018), Keefe (2021) ve Yang ve Peng (2023)Yin finansal disa
acikhga; {Chen (2006), Golan ve Beni (2007), Emeg ve Gilay (2013),
Dogan vd. (2017), Hassan vd. (2017), Akardeniz ve Engin (2019) ve
Mohammed vd. (2021)}nin faiz oranina iliskin ¢alismalarindaki
bulgularla 6rtismektedir. Bununla birlikte {Dua ve Sen (2006), Kularatne
ve Havemann (2008), Calderon ve Kubota (2009), Grydaki ve Fountas
(2010), Lin ve Ye (2011), Bristy (2014) ve Caporale vd. (2014, 2017)} nin
finansal disa acgikhga; {Demirdz (2001), Domag¢ ve Mendoza (2003),
Golan ve Beni (2007), Mirchandani (2013), Khan (2015) Akardeniz ve
Engin (2019) ve Abdi vd. (2020)} nin faiz oranina iliskin galismalarindaki
bulgularindan farklilagsmaktadir. Bunun; érneklem, veri seti, ddnem ve
kullanilan analiz yontemi farkhlklarindan kaynaklanmis olabilecegini
ifade etmek mimkindiir. Gelecekte yapilacak g¢alismalarda ozellikle
doviz kuru oynakligini belirlemeye yonelik genel kabul gérmis bir
yontem gelistirilmesinin ve yeni nesil zaman serisi analizlerinin daha
etkin sekilde kullanilmasinin literatiire ve politika yapicilara katki
saglayacagini séylemek mimkundir.
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Extended Abstract

Purpose: When the theoretical literature is examined, it is seen that there are not many studies investigating the effects of financial openness and
interest rates, which are important for the internal and external balances of developing countries, on exchange rate volatility. Considering this deficiency
in the literature, this study aims to examine the effect of financial openness and interest rate on exchange rate volatility in Turkey specifically and to
make policy recommendations to reduce exchange rate volatility.

Methodology: In the study, quarterly data for the period 2002Q1-2023Q1 was used in estimating the effect of financial openness and interest rates
on exchange rate volatility, according to data availability. The Exponential Generalized Autoregressive Conditional Heteroskedastic-EGARCH method,
developed by Nelson in 1991, was used to create the volatility series of the $/TL real effective exchange rate, which is the dependent variable. The basic
analyzes used in the study are the traditional ADF unit root test, as well as the new generation time series analyses, Fourier unit root and Fourier-Shin
cointegration tests, and the Dynamic Least Squares (DOLS) model for long-term coefficient estimation.

Findings: According to the ADF unit root test results, except for the constant model of the interest rate variable, and according to the new generation
F-Kruse unit root test results, it was seen that all series contained unit roots in both the constant and constant & trend models. When the first differences
of the relevant variables were taken, it was determined that all variables were stationary at [I(1)]. Since the variables are stationary at first differences,
indicating that the level values of the variables may be stationary in the long run, the Fourier Shin cointegration test was performed to determine the
existence/absence of a long-term relationship between the variables and it was seen that there was a long-term relationship between the variables. The
fact that a cointegration relationship has been detected between the variables with the Fourier Shin cointegration test requires long-term coefficient
estimation in order to obtain information about the strength and direction of this relationship. For this reason, a long-term coefficient estimate was made
using the DOLS estimator and it was found that a 1-unit increase in financial openness in Turkey reduces exchange rate volatility by 0.14 units; It was
determined that a 1 unit increase in interest rates increased the exchange rate volatility by 0.05 units. According to the analysis results, the fact that
financial openness reduces exchange rate volatility indicates that the development level of financial markets in Turkey tends to increase, that banks and
capital markets may become effective over time, and that there is a potential to borrow in TL and make the amount of external debt sustainable.
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Higher Education and Unemployment in Turkey:
Regional Panel Analysis with Undergraduate,
Master's, and PhD Perspectives

Turkiye'de Yiksekodgretim ve issizlik: Lisans, Yiksek Lisans ve
Doktora Diizeyinde Bolgesel Panel Veri Analizi

ABSTRACT

In the past two decades, Turkey has experienced a noteworthy increase in the establishment of universities and
enrollment of students across various degree programs. However, this surge in higher education has been
accompanied by a growing number of unemployed higher education graduates. To address this phenomenon,
this research conducts a comprehensive analysis of the relationship between different levels of tertiary
education, undergraduate, master's, and Ph.D. (Doctorate) and unemployment. The study utilizes TurkStat's
regional database, covering data from 26 provinces in Turkey spanning the years 2008 to 2021. Prior to delving
into coefficient analysis, the Dumitrescu and Hurlin (2012) panel causality test was applied to identify the
direction of potential causality and to establish an accurate model. The findings suggest a potential causal
relationship running from being a higher education graduate, at all levels (bachelor's, master's, and PhD ), to
unemployment rate. Subsequently, to further scrutinize this relationship in light of causality findings, the Panel
Augmented Mean Group estimator (AMG) was employed. The results indicate that a 1% increase in the total
number of Bachelor's degree graduates is associated with a 1.16% increase in unemployment rate. Based on
these findings, it can be argued that, instead of further investing in higher education, a policy approach targeting
middle-skilled jobs through advanced investment in vocational high schools may be more cost-effective.

Jel Codes: E24, 123, J64

Keywords: Employment and Unemployment, Higher Education, Regional Economics, Turkey, Panel Causality,
Panel Augmented Mean Group (AMG)
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Tirkiye’de 2000’li yillardan itibaren agilmakta olan ¢ok sayidaki Universiteyle birlikte yliksekdgretimdeki
6grenci ve mezun sayilarinda 6nemli bir artis yasanmaktadir. Yiiksekégrenimdeki bu yikselisin yaninda, issiz
yuksekogretim mezunlarinin sayisinda da énemli bir artis gézlemlenmektedir. Bu olguyla ilgili olarak, bu
arastirma yuksekogretimdeki lisans, ylksek lisans ve doktora gibi farkli mezuniyet diizeyleriyle, issizlik orani
arasindaki iliskiyi kapsamli bir sekilde analiz etmektedir. Calisma, 2008-2021 yillarini kapsayan TUiK’in Diizey
iki bolgesel veri tabanini kullanmakta ve Turkiye'nin 26 bolgesini icermektedir. Katsayi analizine gegmeden
once potansiyel iliskinin nedensellik yoninu tespit etmek ve dogru bir model kurabilmek igcin Dumitrescu ve
Hurlin (2012) panel nedensellik testi uygulanmistir ve bulgular her diizeyde (lisans, yiiksek lisans ve doktora)
yuksekogretim mezunlugundan issizlik oranina dogru bir potansiyel nedensellige isaret etmektedir.
Sonrasinda, nedensellik bulgulari 1siginda bu iliskiyi daha derinlemesine incelemek igin Panel Genisletilmis
Ortalama Grup tahmincisi (AMG) kullanilmistir. Sonuglar, Lisans mezunlarinin toplam sayisindaki %1'lik bir
artisin issizlik oranindaki %1,16'lik bir artisa neden olabilecegine isaret etmektedir. Bu bulgular temel
alindiginda, yiiksekogretime daha fazla yatinm yapmak yerine, meslek lisesi odakli ara eleman ve teknik
eleman egitimine yonelen bir politikanin issizlikle micadele ve kaynaklarin verimli kullanimi baglaminda
daha etkin olabilecegi degerlendirilmektedir.

Jel Kodlari: E24, 123, )64,

Anahtar Kelimeler: issizlik ve istihdam, Yiiksekdgretim, Bolgesel iktisat, Tiirkiye, Panel Nedensellik, Panel
Genisletilmis Ortalama Grup tahmincisi (AMG)

Introduction

Education stands out as a crucial asset capable of fostering economic growth within any nation. Its significance
has been consistently recognized since the era of the industrial revolution. With the advent of advanced
production techniques involving machinery, a need emerged for a skilled workforce capable of adapting to the
discipline of mass production. Furthermore, this workforce needed the ability to comprehend production systems
and operate new machinery effectively.

Nevertheless, its significance has witnessed a substantial rise in the contemporary era marked by the
integration of computer and internet technologies. In this evolving landscape, beyond elementary and secondary
education, higher education has emerged as a pivotal instrument. The rationale behind this shift lies in the
acknowledgment that merely perpetuating existing production techniques is insufficient for sustained growth
and development in this new era. Instead, it aligns with the well-articulated concept in Joseph Schumpeter's
seminal work (1994), where he characterizes creative destruction as an ongoing process of industrial mutation
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that revolutionizes the economic structure from within. This process
incessantly dismantles the old while simultaneously giving rise to the
new.

In the contemporary era, higher education facilitates the cultivation

improved, and more efficient production methods to gain a competitive
advantage against other economies and ensure sustained economic
growth (Qazi et al., 2017). Consequently, the significance of higher
education has heightened over the years, prompting countries to make

of intellectuals, researchers, critical thinkers, innovators, and substantial investments in this sector.
entrepreneurs within societies, enabling the development of new,
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Source: (Valero and Van Reenen, 2019)
Figurel: Total Number of Universities Globally

This trend is clearly illustrated in Figure 1, depicting a rapid increase
in the total number of universities from the early 19th century. Notably,
the figures have surged dramatically since the early 20th century, with
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Figure2 The Number of Higher Education Institutions in Turkey

A similar situation is evident in Turkey as it is seen in figure2, albeit
with a slight delay compared to global examples. For instance, Istanbul
University, the first university in Turkey, was established in 1933, and
by 1982, the total number of universities had only reached 27, all of
which were state universities (Gunay and Giinay, 2011). According to
the Turkish Higher Education Council (THEC) statistics, in 1984, there
were only 28 state universities, with the first private university founded
in late 1984, bringing the total to 29 universities (THEC). However, by

the number of universities per 1 million population globally rising from
0.7 in the mid-19th century to nearly 2.5 in the early 21st century
(Valero and Van Reenen, 2019).
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2023, this number had surged to 129 state universities, 79 private
universities, totaling 208 institutions—a 617% increase in the overall
number of higher education institutions in just 39 years. Concurrently,
there has been a substantial rise in the number of students across
various degree programs in universities, as illustrated in Figure 3.
Detailed data on the number of students and graduates for different
degree programs from 1983 to 2022 can be found in Appendix 1: Total
Number of Students and Graduates in Turkey table.
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Figure 3 Total Number of Students in Turkey

The implementation of supply-side policies led to a substantial
increase in the number of higher education institutions and degree
programs. The surge in the number of higher education students is also
attributable to robust demand-side policies in Turkey. The appeal and
strength of these policies are evident in various forms, such as the
growing availability of state dormitories and affordable food options,
either provided free of charge or at a nominal cost for state university
students. Additionally, a significant proportion of state university
students receive monthly scholarships, grants, or state-supported
higher education credits. Notably, Turkish students attending state
universities are exempt from paying tuition or fees, rendering their
university education essentially cost-free. Consequently, in comparison
to their Western counterparts, Turkish students graduate with minimal
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Given the conducive environment in Turkish higher education, one
might inquire whether this scenario has positively impacted the
unemployment issue in Turkey. Examining Figure 3, it is evident that,
until the 1970s, unemployment generally remained below 5%, even
during periods such as the Great Depression and World War Il
However, post the 1970s, unemployment exhibited a gradual upward
trend, with a pronounced surge occurring after the turn of the
millennium, coinciding with a significant increase in the number of
universities. Notably, this escalating trend in unemployment persisted
despite Turkey's record growth rates, particularly following the
adoption of an export-oriented trade regime in the 1980s.
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Turkish Statistical Institute, Labor Statistics (TurkStat).

Notes: The unemployment rate data for the year 2023 is inclusive up to September.

Figure 4 Unemployment Rates in Turkey

In exploring the literature to grasp the underlying dynamics of this
noteworthy situation, various assumptions and arguments emerge.
Among the oldest and more commonly cited explanations are rooted in
Human Capital Theory. Human capital refers to the skills or abilities
acquired through education and training that enhance the productivity
and value of labor. While the initial roots of human capital theory can
be traced back to Adam Smith's writings, the concept gained
prominence in the 1950s and 1960s through the works of economists

Trends in Business and Economics

like Jacob Mincer, Gary Becker, Theodore Schultz, and others (Goldin,
2016). The human capital theory posits that individuals, by enhancing
their skills and abilities through education, can experience reduced
unemployment and increased employment stability (Cairé and Cajner,
2018).

While the majority of studies investigate the impact of education in
general on unemployment rates, there are considerably fewer studies
that specifically explore the role of higher education in influencing
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unemployment. These studies present varying perspectives, with some
supporting the human capital arguments and others proposing
opposing viewpoints. For instance, Qazi and colleagues (2017), based
on the findings of various cointegration tests, assert that the
development of higher education has a noteworthy negative impact on
unemployment rates. Another study by Hermannsson et al. (2021),
conducted as a macro-panel study of European countries, concludes
that higher education plays a mitigating role in addressing youth
unemployment. Similarly, Nafiez and Livanos (2010), through an
analysis of Labour Force Survey data across Europe, suggest that higher
education is likely to decrease unemployment rates.

Conversely, a relatively large number of studies have elucidated the
nature of the relationship in an opposing manner. For instance, Erdem
and Tugcu (2012), utilizing the ARDL approach, have deduced that in
Turkey, higher education may contribute to an increase in the
unemployment rate, both in the short and long run. Similarly, Kettunen
(1997), employing a Finnish microeconomic database, has found that
while obtaining the lowest degree of additional education may augment
the likelihood of reemployment, the highest level of education is
associated with a decrease in the odds of reemployment.

Likewise, Li et al. (2014) reached a conclusion through the use of the
difference-in-difference methodology, suggesting that the robust
expansion of higher education in China could potentially elevate the
unemployment rate for young university graduates. Similar results have
been identified in some other studies as well (Foley, 1997; Schomburg,
2000; Woodley and Brennan, 2000; Moreau and Leathwood, 2006). On
the other hand, some investigations, examining both the short run and
long run, have yielded mixed results. For instance, Xing et al. (2018)
concluded that higher education is likely to increase unemployment
rates in the short run, although this negative effect diminishes
significantly after five years. Comparable findings were also obtained by
Dandcica et al. (2023) in the context of Romania.

Plimper and Schneider (2007) approached the issue from a distinct
perspective. The authors suggested that, as students in education are
not counted in the labor force, German states intentionally increased
the number of university students without allocating sufficient budget
for higher education, thereby reducing unemployment rates for political
motives. This assertion is characterized as Fiscal Opportunism, where
states, without incurring a budget deficit to address unemployment,
exploited higher education as a tool for political influence. However,
this process ultimately led to both underfunded universities and higher
unemployment rates. Consequently, a review of various studies
indicates a lack of a clear consensus on the impact of higher education
on unemployment.

Upon reviewing the existing literature, certain gaps have become
evident, and these gaps serve as the primary motivation for undertaking
this study. Firstly, the utilization of regional macro panel data for
analysis stems from the absence of studies in the literature that
investigate the relationship between higher education and
unemployment in Turkey at the regional level. This gap is not unique to
Turkey; globally, there isn’t any considerable research conducted at the
regional or provincial level. Secondly, in Turkey, geographical regions
significantly differ from one another in terms of socioeconomic and
cultural factors. For instance, by the end of 2022, the TRB2 region (Van,
Mus, Bitlis, Hakkari) exhibited the highest unemployment rate at 19.2%,
while the lowest unemployment rate was observed in the TR82 region
(Kastamonu, CGankiri, Sinop) at 6.2% (TurkStat2). This considerable
threefold difference in unemployment rates is mirrored in the status of
higher education. According to TurkStat, in the Ankara region, 26.3% of
the population has completed higher education, whereas this ratio is

only 12.3% in the TRA2 region (Agri, Kars, Igdir, Ardahan). Consequently,
the substantial variations among regions in Turkey enhance the
significance of the findings from this study.

Thirdly, a majority of studies in the literature rely on micro
databases. However, micro studies may not be suitable for addressing
macro-level demand issues, particularly in underdeveloped and
developing economies. Since, even if the entire young population is
provided with the highest education opportunities available, there may
not be a robust growth and industrial environment to generate
sufficient labor demand and create employment opportunities for all.
Hence, for these reasons, this study utilizes macroeconomic panel
regional data.

Furthermore, for the first time, a comprehensive analysis of the
impact of various levels of tertiary education—undergraduate,
master's, and Ph.D.—on unemployment is conducted. This represents a
significant and original contribution to the broader literature and holds
particular relevance for the Turkish context. As illustrated in Appendix
1, the total number of undergraduate, master's, and Ph.D. students has
increased by more than 13, 47, and 26 times, respectively, since 1983.
This trend, while perhaps not as pronounced in Turkey as in other
regions, may be indicative of a global pattern where individuals are
increasingly pursuing education beyond the undergraduate level. When
considering this against the backdrop of markedly -elevated
unemployment rates, particularly among the youth, recorded at 19.4%
at the close of 2022 (TurkStat), the examination of the distinct effects
of master's and Ph.D. education on unemployment amplifies the
significance of this study.

Following this introductory section, the subsequent methodology
section employs a province level two-form macro panel dataset
encompassing 26 regions of Turkey over the period from 2008 to 2021
to examine the relationship between higher education and
unemployment. For empirical analysis, Dumitrescu and Hurlin's (2012)
Panel Causality Tests are applied to all independent variables, and the
Panel Augmented Mean Group (AMG) estimator is utilized. The Results
section then presents the empirical findings. Finally, the conclusion
section draws upon these empirical findings to provide interpretations
and offer policy suggestions.

Methodological Framework
Data and descriptive statistics

The data utilized in this research spans the timeframe from 2008 to
2021, encompassing 14 years of annual data at the regional level. The
data was sourced from the Turkish Statistical Institute’s (TurkStat)
Regional Statistic Database, specifically in the regional level 2 format,
comprising 26 NUTS (Nomenclature of Territorial Units for Statistics)
regions in Turkey and in all analyses, the Stata software package was
employed. The variables examined include unemployment rates,
agricultural gross domestic product at current prices (2009), gross
domestic product for the service sector at current prices (2009), gross
domestic product for the industrial sector at current prices (2009), total
number of Bachelor's degree graduates, total number of master's
degree graduates, and total number of doctorate (PhD) degree
graduates. Additionally, total GDP and employment variables were
obtained and employed as instruments for productivity, calculated by
dividing total GDP by total employment. Given the diverse range of
variables, all were transformed into logarithmic form for analysis. Table
1 provides descriptive statistics for the variables considered in this
study.

Trends in Business and Economics
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Table 1: Descriptive Statistics

Obs. Mean Std. Dev. Minimum Maximum
Employment(1000) 364 998.69 898.13 259 5899
Gdp(1000TL) 364 1.06e+08 1.97e+08 5927116 2.20e+09
Productivity(GDP/Employment) 364 85229.44 56741.83 18816.24 380929.9
Gdp(Agriculture, 1000TL) 364 6860703 5177807 421197 2.89e+07
Gdp(Industry, 1000TL) 364 3.00e+07 5.27e+07 545284 5.32e+08
Gdp(Service, 1000TL) 364 5.72e+07 1.26e+08 3200761 1.43e+09
Unemployment(%) 364 10.69 4.66 3.40 33.50
Higher Education Graduates 364 294294.5 356958.3 19084 2586331
Master Graduates 364 26435.53 46533.93 1195 370978
PhD Graduates 364 6205.10 9360.663 238 58231

Methods

To thoroughly explore the connection between higher education,
graduate-level programs (such as Master's and Ph.D. degrees), and
unemployment, it is imperative to examine the cross-sectional
dependency and homogeneity status of observations. Given that, unlike
cross-country panel data studies, the 26 regions of Turkey may exhibit
close integration in various aspects, several tests are applied to assess
these aspects. The Breusch and Pagan (1980) LM test, the Pesaran,
Ullah, and Yamagata (2008) bias-adjusted LM test, and Pesaran (2004)
CD tests are employed. The Pesaran, Ullah, and Yamagata (2008) bias-
adjusted LM test is utilized when the homogeneity assumption is
satisfied, whereas the Pesaran (2004) CD test is applicable in both
homogenous and heterogenous slope cases.

The Delta test, developed by Pesaran and Yamagata (2008), is
designed to evaluate whether the slope coefficients and constant terms
of all variables are uniformly distributed across all observations. The
fundamental formula for assessing slope heterogeneity, as proposed by
Pesaran and Yamagata (2008), can be represented as follows (Azam and
Haseeb, 2021).

1 1,1
Asy = (N)2(2k)2 (N S— k) (1)(Azam and Haseeb, 2021)

1
1/2k(T —k —1D\2 /1
Agy = (N2 | ————= (—S - Zk) (2)(Azam and Haseeb, 2021)

T+1 N
The application of cross-sectional dependence tests and
homogeneity tests is essential in selecting an appropriate unit root test
and cointegration test. Subsequently, following the confirmation of
data properties related to homogeneity and cross-sectional
dependency, the subsequent step involves the implementation of a
suitable unit root test to assess the existence of a valid long-run
relationship among all variables. Pesaran (2007) introduced a method
for testing unit root conditions known as the cross-sectionally
augmented IPS test (CIPS), which is based on the average of CADF
statistics. A notable characteristic of this test is its robustness in yielding
reliable results even in the presence of cross-sectionally dependent
panels. The unit root test is employed to examine the sequential
incorporation of variables among the variables (Ali et al., 2020).

CIPS = % YN, CADF, (3) (Shahbaz, et. al., 2018)

CIPS is estimated with the 3™ equation where CADF; is the cross
sectionally augmented Dickey—Fuller test for the iy, cross sectional piece
set by the t ratio of p; in the CADF regression (Shahbaz, et. al., 2018).

Following the unit root tests, a panel cointegration test is employed
to assess the presence of long-term relationships among variables. In
cases where all series exhibit a unit root relation in their first difference
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(I(1)), second-generation tests are deemed more appropriate than first-
generation tests. This preference arises from the second-generation
tests' ability to handle cross-sectional dependency among variables
(Cetin and Bakirtas, 2022). The Westerlund (2005) Panel Cointegration
test is utilized in this study. In this process the mean of the series across
panels is calculated, and the subtraction of this mean from the series is
employed in the calculations. This error-correction procedure ensures
the robustness of results even in the presence of cross-sectional
dependence situations (Levin et al., 2002; Halkos and Tsirivis, 2023).

Education is widely recognized as a crucial component of human
capital. Consequently, conventional models often attribute
unemployment, beyond macroeconomic conditions, to a lack of
education. However, the current trend of unemployment among higher
education graduates raises concerns about potential reverse causality
between education level and unemployment. To explore this, the
Dumitrescu and Hurlin (2012) panel causality test is employed. This test
serves a dual purpose: first, to ascertain the existence of a causality
relationship, and second, to determine the direction of causality among
different variables related to unemployment. The preference for the
Dumitrescu and Hurlin test is rooted in its improved nature compared
to the Granger causality test, as it accounts for heterogeneity among
panels. The Dumitrescu and Hurlin test considers two stationary series
and the subsequent linear panel regression models elucidated in
equations 4 and 5. It posits the null hypothesis of homogeneous non-
causality against the alternative hypothesis of heterogeneous non-
causality (Albaladejo et al., 2023).

YVie = i+ X0 v i + 02y B % + £y (4)(Albaladejo, et. al, 2023)
X =08+ %0, 0%, ;+ X0 A+ e (5)(Albaladejo, et.al, 2023)

Subsequently, after the confirmation of cointegration relationships
among the variables through cointegration tests, the Panel Augmented
Mean Group (AMG) estimator is employed to conduct long-run
coefficient estimations based on the main model of the study, as
elucidated in equation (6).

UNEMP,, = ay + BiAGRGDP,, + B,INDGDP;, + B;SERGDP;, +
B+PROD;  + BsHE;, + BsMASTER; + B,PHD;, €;, (6)

The variables UNEMP, AGRGDP, INGDP, SERGDP, PROD, HE,
MASTER, and PHD represent unemployment, agricultural GDP,
industrial GDP, service sector GDP, productivity, higher education
graduates, master's degree graduates, and PhD graduates, respectively,
as previously explained. In this study, the Panel Augmented Mean
Group (AMG) Estimator, developed by Eberhardt and Teal (2010), is
chosen. This selection is based on the robustness of results it provides
in the presence of panel heterogeneity and cross-sectional dependency.
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While other estimators, such as Pesaran’s (2006) common correlated
effects mean group estimator (CMG), can be used in cases of
heterogeneity and cross-sectional dependency, the AMG estimator is
preferred due to its specific advantages. Unlike the CMG estimator,
which treats time-variant unobservable factors as nuisances, the AMG
estimator can discern differences between temporal and general
dynamics (Pesaran, 2006; Shahbaz et al., 2018). As a result, the AMG
estimator has the capability to consider common factors that are not
directly observable (Dineri, 2020).

Table 2: Cross-Sectional Dependence Tests

Empirical Results and Findings

Prior to presenting the estimation results, it is essential to report
the outcomes of preliminary tests, such as the cross-sectional
dependence test and homogeneity test. These tests serve as guides in
the empirical research process, helping to determine the most
appropriate methodology for the given data. The results of the cross-
sectional dependence tests are presented in Table 2.

LM Test LM Adj. LM CD
Statistics p-value Statistics p-value Statistics p-value
Gdp(Agriculture) 1483 0.00% 84.78 0.00% 32.99 0.00%
Gdp(Industry) 1570 0.00% 91.38 0.00% 34.43 0.00%
Gdp(Service) 1530 0.00* 88.15 0.00* 33.2 0.00*
Productivity 1521 0.00* 87.57 0.00* 32.74 0.00*
Higher Education Graduates 1596 0.00* 93.22 0.00* 36.17 0.00*
Master Graduates 1576 0.00* 91.72 0.00* 34.27 0.00*
PhD Graduates 1573 0.00* 91.68 0.00* 35.6 0.00*

Note: *implies signifcance level at 1% under the HO: Cov(uit,ujt) = 0 for all t and i!=j

The outcomes of the LM, LM Adj., and LM CD tests indicate robust
cross-sectional dependence. In this context, cross-sectional
dependency suggests that shocks originating from diverse sources and
types in one of the 26 regions may impact the other regions as well. In

Table 3: Slope Homogeneity Analyzes

situations where panels exhibit considerable heterogeneity, as
observed in this case, assuming a priori homogeneity of slopes may
result in biased estimates (Breitung, 2005). To examine the
homogeneity condition of variables, the Delta test is conducted, and the
test results are presented in Table 3.

Gdp(Agr) Gdp(Ind) Gdp(Ser.) Prod. Higher Edu. Master PhD
A 1.98 2.09 2.58 2.43 3.11 2.97 3.45
p-value 0.04** 0.03** 0.01** 0.01** 0.00* 0.00* 0.00*
Dagj 2.24 2.35 2.92 2.75 3.50 3.35 3.90
p-value 0.02** 0.01** 0.00* 0.00* 0.00* 0.00* 0.00*

Note: *, ** implies significance level at 1% and 5% respectively, under HO: slope coefficients are homogenous.

Given that the null hypothesis (HO) of homogeneous slope is not
accepted at a 1% level of significance, as evident in Table 3, it indicates
that the slope coefficients of parameters are not homogeneous across
the panel. Cross-sectional dependence and homogeneity tests are also
instrumental in selecting an appropriate unit root test and cointegration

Table 4: CIPS Unit Root Tests

test. Upon understanding the data properties, the subsequent step
involves applying a suitable unit root test to examine the existence of a
valid long-run relationship among all variables. The results of the CIPS
unit root test are presented in Table 4.

Level
CIPS Statistic

1%t Difference

Critical Value CIPS Statistic Critical Value

Unemployment -2.12%**
Gdp(Agriculture) -2.83*
Gdp(Industry) -2.04
Gdp(Service) -2.20%*
Productivity -2.27**
Higher Education Graduates -1.89
Master Graduates -1.95
PhD Graduates -2.23**

-2.07 -3.33* -2.34
-2.34 -4.21* -2.34
-2.07 -2.97* -2.34
-2.17 -3.41* -2.34
-2.17 3.30* -2.34
-2.07 -3.97* -2.34
-2.07 -2.99* -2.34
-2.17 -3.80* -2.34

Note: *, **, *** implies significance level at 1%, 5% and 10% respectively, under HO (homogeneous non-stationary): b; = 0 for all i

The statistical analysis reveals that the agricultural GDP variable
exhibits stationarity at a significance level of 1%, while variables
associated with GDP in the service sector, productivity, and the number
of PhD graduates show stationarity at a 5% significance level.
Additionally, the unemployment variable demonstrates stationarity at
a 10% significance level, whereas the remaining variables do not exhibit
stationarity at the level. However, when examining first differences, all

variables display stationarity at a 1% significance level. This suggests
that the long-term coefficient estimates are robust, reliable, and
meaningful, eliminating the necessity for further scrutiny of panel
cointegration (Xia et al., 2022).

However, to double check these findings, a Westerlund (2005) panel
cointegration test was conducted. This test, being grounded in error-
correction, mitigates cross-section dependence effects and yields

Trends in Business and Economics
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superior size accuracy and increased power compared to residual-based
co-integration tests like those of Pedroni (Cetin and Bakirtas, 2022). The
results of the Westerlund (2005) panel cointegration test indicate a p-
value of 0.02. Rejecting the null hypothesis of no cointegration implies
that certain panels exhibit cointegration.

Following the confirmation and verification of the co-integration
status of the variables, the outcomes of the Dumitrescu and Hurlin

Table5: Dumitrescu and Hurlin (2012) Panel Causality Test

(2012) panel causality test for all variables are detailed in Table 6.
Despite the insights provided by the Panel Augmented Mean Group
(AMG) coefficient estimation process regarding the interrelationships
among variables, the application of the Dumitrescu and Hurlin (2012)
panel causality test is employed to emphasize and corroborate the
causal relationships.

Ind. Var. = Unemp

W Bar Zbar(p)* ZbarT(p)**
Gdp(Agriculture) 5.57 9.10(0.00) 3.30(0.00)
Gdp(Industry) 5.63 9.25(0.00) 3.37(0.00)
Gdp(Service) 1.18 0.66(0.50) -0.15(0.87)
Productivity 1.06 0.24(0.80) -0.42(0.66)
Higher Edu.Grad. 5.79 9.68(0.00) 3.57(0.00)
Master Grad. 4.33 5.96(0.00) 1.83(0.06)
PhD Grad. 5.21 8.20(0.00) 2.88(0.00)

Unemp = Ind. Var. Causality
WBar Zbar(p)* ZbarT(p)**
1.98 3.53(0.00) 1.72(0.08) Unemp & Gdp(Agr)
6.15 10.58(0.00) 3.99(0.00) Unemp € Gdp(ind)
6.42 11.27(0.00) 4.31(0.00) Unemp = Gdp(Ser.)
5.05 7.79(0.00) 2.68(0.00) Unemp =Prod.
2.66 1.69(0.08) -0.15(0.87) Unemp < Higher
0.70 -1.04(0.29) -1.27(0.20) Unemp & Master
1.12 0.43(0.66) -0.30(0.76) Unemp < PhD

Note: For optimal number of lags Akaike information criterion (AIC) is used. * implies Z-bar (p-value). ** implies Z-bar tilde (p-value)

As per the results of the Dumitrescu and Hurlin (2012) panel
causality test, a reciprocal causal relationship is identified between
changes in the unemployment rate and changes in the GDP of the
agricultural sector. Similarly, bidirectional causation is observed in the
case of the industrial GDP variable. Concerning the GDP in the service
sector, the causal relationship is unidirectional, indicating that changes
in the unemployment rate lead to changes in the GDP of the service
sector. In the case of the productivity variable, causation is established
from the unemployment rate to productivity. Lastly, across all variables
related to educational levels—total number of higher education
graduates, Master's degree graduates, and PhD degree graduates—the
causal relationship is from the total number of graduates to the
unemployment rate. This implies that alterations in the total number of
graduates at any level prompt changes in the unemployment rate.

Finally, the results of the Panel Augmented Mean Group (AMG)
model estimation are presented in Table 7. The chi-squared statistics
indicate that the model as a whole is statistically significant. According
to the estimation outcomes, a 1% increase in agricultural GDP
corresponds to a 0.27% reduction in the unemployment rate—a
predictable outcome given the pivotal role of labor as a production
input, with an increase in production expected to lead to a decrease in
the unemployment rate.

In the case of the industrial and service sectors, a 1% growth in
production is associated with a 0.49% and 1.26% decrease in the
unemployment rate, respectively. A noteworthy observation pertains to

Table 6: Panel AMG Coefficient Estimations Results

the service sector, where the most substantial impact on the
unemployment rate is observed. This aligns with expectations, as
service sectors typically exhibit higher labor intensity compared to other
sectors. Consequently, the expansion of service-related sectors is likely
to generate more employment opportunities and contribute to a
decline in the unemployment rate.

The estimations reveal a positive correlation between productivity
and unemployment, indicating that a 1% increase in productivity is
linked to a 1.76% rise in unemployment. This observation is noteworthy
as it may align with an expectation that the adoption of more efficient
and technologically advanced production techniques tends to reduce
the demand for labor. Consequently, it is logically anticipated that
productivity and the unemployment rate are positively correlated,
exhibiting a simultaneous increase.

Examining the results pertaining to education variables, the higher
education variable exhibits statistical significance at the 1% level.
Specifically, a 1% increase in the total number of Bachelor’s degree
graduates corresponds to a 1.16% increase in unemployment. Similarly,
a positive relationship is observed for the Master's degree variable,
although the findings do not attain statistical significance. Conversely,
for the PhD variable, contrary outcomes are noted, indicating a
decrease in unemployment as the total numbOer of PhD graduates
increases. However, given the lack of statistical significance, these
results do not carry meaningful implications.

Prob > chi’= 0.00 Coefficient Std. Error z P>|z| [95% Conf. Interval]

Agrgdp -0.27 0.14 -1.94 0.05** -0.55 0.00
Indgdp -0.49 0.28 -1.75 0.08*** -1.05 0.06
Sergdp -1.26 0.48 -2.62 0.00* -2.21 -0.31
Prod 1.76 0.33 5.21 0.00* 1.09 2.42
He 1.16 0.40 2.86 0.00* 0.36 1.96
Master 0.65 0.44 1.46 0.14 -0.22 1.52
PhD -0.81 0.52 -1.55 0.12 -1.83 0.21
__00000R_c 1.15 0.17 6.74 0.00 0.81 1.48
Constant 3.49 2.38 1.46 0.14 -1.18 8.16

Note: Variable __00000R_c refers to the common dynamic process. *, ** and *** implies significance level at 1%, 5% and 10% respectively.
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Conclusion

In Turkey, the issue of unemployment, particularly among higher
education graduates, has become an escalating concern. Causality
analysis indicates that there is a causal relationship running from being
a higher education graduate, at all levels (bachelor's, master's, and
Ph.D.), to unemployment. This implies that alterations in the total
number of graduates across these levels lead to corresponding changes
in the unemployment rate. Additionally, the results from the Panel
Augmented Mean Group (AMG) estimator suggest that an increase in
the number of graduates with a bachelor's degree is associated with a
concurrent increase in the unemployment rate.

As previously discussed, at the micro level, widespread access to
higher education may vyield significant benefits for individuals,
encompassing various cultural, social, and psychological advantages,
and for the economy, contributing to overall productivity. However, in
the absence of a robust macro-level economic growth capacity, the
labor market may struggle to absorb the surplus of highly educated
individuals. Furthermore, the impact of unemployment on higher
education graduates can be particularly severe compared to those with
less education. This is due to the substantial sunk costs incurred by
higher education graduates, both in financial terms and in terms of the
years dedicated to their education. Additionally, changing careers after
a certain age is challenging in Turkey, given the explained macro-level
issues, making it difficult for individuals to transition to new professions.
Consequently, investing significant financial resources and years in the
higher education for all of this young population, can be viewed as a
potential misallocation of national wealth.

A more effective policy strategy could involve emphasizing the
importance of vocational high schools and providing increased budgets
and opportunities to support them. This recommendation aligns with
the prevailing sentiment in public opinion, indicating that, beyond
higher-skilled roles such as engineering and teaching, there is a
substantial demand for middle-skilled jobs in Turkey. Furthermore,
implementing policies to cultivate an industrial environment in higher
value-added sectors, particularly through collaboration with the private
sector, where entry barriers exist, and competitiveness with
international peers is limited, has the potential to enhance employment
opportunities for individuals with higher education. Failure to adopt
such targeted measures, as elucidated by Plimper and Schneider
(2007), may result in the short-term benefits of higher education as a
cost-effective tool to combat unemployment being outweighed by the
potential emergence of larger segments of unemployed and highly
educated individuals in the long run.
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Appendix 1: Total Number of Students and Graduates in Turkey

Total Number of Students Total Number of Graduates

Years Voc. Sch Underg. Masters PhD Voc. Sch Underg. Masters PhD

1983 34873 287447 9059 4336 7523 27621 1099 676

1984 45642 352543 11215 5577 8920 30960 1473 805

1985 53076 396338 12285 5443 10964 32900 1831 522

1986 55767 425883 14078 6702 14551 43297 2184 504

1987 59195 435986 16884 7732 17560 51000 3449 812

1988 66785 484933 18171 8887 17418 54732 3397 626

1989 62255 573574 22456 10593 12470 61124 3327 787

1990 71399 624311 25006 11705 14785 64066 3839 1006
1991 75828 673022 30615 12838 16570 65215 4189 1437

1992 132571 716249 33442 13949 18590 66556 4318 1351

1993 260196 812116 35797 14752 23669 70374 4611 1358
1994 294358 801712 41012 16025 35989 78323 5051 1456
1995 326116 824021 49853 19673 50820 82142 5409 1614
1996 355984 857181 51320 19427 57556 88753 8050 2094
1997 382208 940137 49123 19996 69696 96001 7529 1870
1998 375099 999358 50979 20367 75059 112978 8318 2356
1999 366260 1045988 53547 19543 74261 124393 8515 2567
2000 382491 1117740 65068 21739 79408 130954 7939 2113
2001 401277 1158761 73466 22514 87018 145553 9554 1975
2002 564610 1215121 82277 23176 98689 167233 13713 2458
2003 549981 1271013 90057 24835 104105 178806 16367 2805
2004 597586 1345409 92566 27335 102345 186474 21747 2664
2005 666808 1488362 111814 32503 109855 195330 23892 2827
2006 698283 1566653 108683 33711 128257 201181 27642 2581
2007 729884 1616003 104028 34879 145532 221831 31805 3339
2008 855465 1876363 109281 35669 154532 243352 28681 3744
2009 1023228 2273145 139463 44407 176028 260076 33571 4235
2010 1078489 2521095 125690 42938 222139 287557 42603 4659
2011 1249227 2834699 168156 51468 202881 283059 27489 4617
2012 1505754 3140835 217588 59763 222980 338902 25704 4462
2013 1502067 2977211 265895 67157 242574 406215 35097 4551
2014 2013762 3628800 342101 78223 287830 399049 41842 4516
2015 2285406 3900601 417084 86094 294029 458564 43713 5192
2016 2555926 4071579 480215 91267 316034 437446 43290 6052
2017 2768757 4241841 454673 95100 295500 454207 48683 6045
2018 2829430 4420699 394174 96199 316465 454995 67067 7332
2019 3002964 4538926 297001 101242 310938 486200 86251 8069
2020 3114623 4676657 343569 106148 474619 569702 60828 7598
2021 3250101 4579047 358271 109540 512212 575654 70396 8857
2022 2647054 3754095 434485 114508 335060 477253 80634 10726

Source: (THEC)
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GENISLETILMIiS OZET

Tarkiye’de 2000li yillardan itibaren agilmakta olan ¢ok sayidaki tiniversiteyle birlikte yiksekogretimdeki 6grenci ve mezun sayilarinda énemli bir artis
yasanmaktadir. Yiksekogrenimdeki bu yikselisin yaninda, issiz yliksekégretim mezunlarinin sayisinda da énemli bir artis gézlemlenmektedir. Literatlr
incelendiginde bu konuyla ilgili arastiriimasi gereken 6nemli bosluklar oldugu gozlemlenmistir ki, bu durum galismanin temel motivasyonunu
olusturmaktadir. Oyle ki, ne global diizeyde, ne de Tiirkiye icin yiiksekdgretim ile issizlik arasindaki iligkiyi bolgesel diizeyde inceleyen kayda deger calisma
gbzlenememistir. Ayrica literattirdeki ¢alismalarin 6nemli bir kismi mikro veri analizine dayanmaktadir. Fakat mikro diizeydeki ¢alismalar, 6zellikle az
gelismis ve gelismekte olan bolgelerde, makro diizeydeki talep yetersizligi gibi sorunlardan kaynakliiliskileri anlayabilmek igin yetersizdir. Zira, bir Glkedeki
tiim nifusa miimkiin olan en yiksek egitim imkanlari saglansa dahi, eger o llkede tim emek arzini karsilayabilecek giiglli ve strdirilebilir bir bliylime ve
sanayi iklimi yoksa, issizlik problemi yaygin bir sekilde gorulebilir. Dolayisiyla, bu galismada yliksekdgretim ve igsizlik arasindaki iliski makro panel veri
analiz yontemleriyle incelenmistir. Son olarak literatlirde ylksekogretimin lisans, yiksek lisans ve doktora gibi farkl diizeyleri igin yapilan kayda deger
¢alisma bulunamamistir. Dolayisiyla, bu 6nemli eksikligi giderebilmek icin, bu ¢alismada ylksekogretimdeki lisans, ylksek lisans ve doktora gibi farkli
mezuniyet dizeyleriyle, issizlik orani arasindaki iliski kapsamli bir sekilde incelenmistir.

Calisma, 2008-2021 yillarini kapsayan TUIK’in Diizey iki bolgesel veri tabanini kullanmakta ve Tiirkiye'nin 26 bdlgesini icermektedir. Bu maksatla
kullanilan degiskenler, timi logaritmik formda olmak Uizere, bolgesel issizlik oranlari, 2009 yili sabit fiyatlariyla tarimsal gayri safi yurt ici hasila, hizmet
sektor igin gayri safi yurt ici hasila, sanayi sektord igin gayri safi yurt igi hasila, toplam lisans mezun sayisi, toplam yiksek lisans mezun sayisi ve toplam
doktora (PhD) mezun sayisi yer almaktadir. Ayrica, toplam GSYiH ve istihdam degiskenleriyle hesaplanan verimlilik katsayisi kullanilmistir. Katsayi analizine
gee¢meden 6nce potansiyel iliskinin nedensellik yonini tespit etmek ve dogru bir model kurabilmek i¢in Dumitrescu ve Hurlin (2012) panel nedensellik
testi uygulanmistir ve bulgular her diizeyde (lisans, yiksek lisans ve doktora) yliksekégretim mezunlugundan issizlik oranina dogru tek yonli bir potansiyel
nedensellige isaret etmektedir. Ayrica, issizlik orani ile tarimsal ve sanayiye dayali GSYiH arasinda cift yonlii nedensellik izlenirken, issizlik oranindan hizmet
sektdriine dayali GSYiH ile verimlilik katsayisina dogru tek yonlii bir nedensellik iliskisi tespit edilmistir.

Nedensellik bulgulari isiginda bu iliskiyi daha derinlemesine incelemek igin Panel Genisletilmis Ortalama Grup tahmincisi (AMG) kullaniimistir. Chi2
testi sonuglarindan izlenecegi Gizere kurulan model timiyle istatistiksel olarak anlamlidir. Sonuglar, lisans mezunlarinin toplam sayisindaki %1'lik bir artisin
issizlik oranindaki %1,16'lik bir artisa neden olabilecegine isaret etmektedir. Diger yandan, ylksek lisans mezuniyeti ile issizlik orani arasinda pozitif yonli
ve doktora mezuniyeti ile igsizlik orani arasinda ise negatif yonlii bulgular tespit edilse de sonuglar istatistiksel olarak anlamh degildir. Ayrica bulgulara
gore verimlilik dizeyinde %1lik bir artigin igsizlik orani Gzerinde %1,76 dlzeyinde artis yaratabilecegine isaret etmektedir. Yine Panel AMG modeli
bulgularina gére tarimsal, sanayi ve hizmet sektérlerindeki GSYHI oranlarinda %1’lik bir artis, issizlik oranlarinda sirasiyla %0,27, %0,49 ve %1,26'lik diisiise
isaret etmektedir. GSYiH’deki bir artisin issizlik oranlarini azaltmasi beklenen bir sonuctur. Ozelikle hizmet sektériindeki etkinin digerlerine kiyasla daha
blyuk olmasi hizmet sektoriiniin emek yogun dogasindan kaynaklanabilecegi sdylenebilir. Tim bu bulgular temel alindiginda, yiksekogretime daha fazla
yatirim yapmak yerine, meslek lisesi odakli ara eleman ve teknik eleman egitimine yonelen bir politikanin issizlikle miicadele ve kaynaklarin verimli
kullanimi baglaminda daha etkin olabilecegi degerlendirilmektedir.
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In the following article published in Trends in Business and Economics Volume 38 Issue 1, the name of the author Ferhat
PEHLIVANOGLU was written as Ferhat PEHLIVANLIOGLU by mistake.

"Analysis of Profitability Levels of Deposit Banks in Turkey - Pehlivanoglu, F., Erarslan, C., Narman, Z., & Sulukan, C. (2024).

Analysis of profitability levels of deposit banks in turkey. Trends in Business and Economics, 38(1), 24-31. DOI:
10.5152/TBE.2024.23201"

The correction was applied on the web page and updated at https://dergipark.org.tr/en/download/article-file/3698638.
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