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Abstract

Transportation activities are a factor that positively affects the growth and development of the economy and
providing added value due to its role in commercial activities. The selection of establishment location is one of the
strategic investment decisions that have long-term characteristics and directly affect the competitiveness of
enterprises. Change procedures can be costly and difficult since they require a long-term and strategic investment.
Decisions to be made in this regard are of great importance for businesses. The main aim of this study is to choose
the ideal location for the site of the transportation companies, who are regarded as the key players in the
transportation industry. Positioning the site where the transportation companies will operate in the most
advantageous location is vital to grow Mersin's logistics activities and support the national economy. To choose
the best location for the establishment site, a two-stage hybrid model that combines the Analytical Hierarchy
Process (AHP) and TOPSIS approach, both of which are MCDM methodologies, was utilized in the study. The
Cost criterion (0.55 weighting degree) has been found to be the most significant criterion in the selection of the
transporters site location in paired comparisons conducted within the criteria. As a result of the analysis made in
the location selection; It has been determined that the sequencing is ranked as Atas region, Yalinayak region and
Huzurkent region. In both methods, the ranking result is the same. As a result, it has been determined that the most
suitable location for the Transporters Site in Mersin is the Atas Region.
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0z

Tasimacilik faaliyetleri, ticari faaliyetlerdeki rolii sebebiyle ekonominin biiyiimesine, gelismesine ve katma deger
saglamaya pozitif etkide bulunan bir faktordiir. Kurulug yerleri se¢imi ise uzun vadeli 6zellik arz eden, isletmelerin
rekabet giiciinii dogrudan etkileyen stratejik yatirum kararlarindan birisidir. Uzun vadeli ve stratejik bir yatirim
oldugu igin degisim siiregleri olduk¢a zorlu ve maliyetlidir. Bu hususta verilecek kararlar igletmeler agisindan
oldukg¢a biiyiik éneme sahiptir. Bu ¢alisma ile tasimacilik faaliyetinin onemli temsilcileri olarak ifade edilen
nakliye sirketlerinin site yeri icin dogru lokasyonun belirlenmesi hedeflenmektedir. Mersin ilinin lojistik

faaliyetlerinin gelismesi ve iilke ekonomisine katki saglamast agisindan nakliye igletmelerinin faaliyet gosterecegi
sitenin en dogru lokasyonda konumlandirilmas: gereklidir. Calismada kurulus yeri se¢ciminde en uygun yerinin
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belirlenebilmesi i¢in problem ¢éziimlerinde CKKV tekniklerinden Analitik Hiyerarsi Prosesi (AHP) ve TOPSIS
metodu ile iki agamali bir hibrit model uygulannustir. Kriterler icerisinde yapilan ikili karsilagtirmalarda Maliyet
kriterinin (0.55 agwlhklandirma derecesi) nakliyeciler sitesi yeri se¢iminde en dnemli kriter oldugu tespit
edilmistir. Lokasyon se¢iminde yapilan analiz sonucunda ise; Atag bolgesi, Yalinayak bolgesi ve Huzurkent bélgesi
seklinde swralamanin gergeklestigi tespit edilmistir. Her iki yontemde de swralama sonucu aym sekilde
gerceklesmektedir. Sonug itibariyle Mersin’de Nakliyeciler Sitesi i¢in yapilacak en uygun lokasyonun Atas Bolgesi
oldugu belirlenmistir.

Anahtar kelimeler

Kurulus Yeri Secimi, Cok Kriterli Karar Verme, AHP, TOPSIS, Nakliye Sirketi
JEL kodlari: R40, C10, R10

1.INTRODUCTION

Transportation operations emerge as a factor that positively influences the economy's growth,
development, and value creation as a result of their role in commercial activities. Through transportation,
commercial operations can reach various geographic structures and regions. As a consequence, it plays
a significant role in shaping the economy (Canci ve Giingiiren 2013, p. 199). In addition to the economic
dimensions of transportation activities, there are also strategic and environmental dimensions.
Particularly during the pandemic period, its strategic value has come to be well acknowledged. The fact
that transportation-related activities take place in cities has a negative impact on the environment in
numerous ways. noise, air pollution, and traffic congestion. These procedures should be regulated by
taking into account the urban logistics operations as those elements have a detrimental impact on the
city dwellers. Citizens living in the society will reside in quieter, cleaner, and more stable locations
thanks to transportation activities developed with environmental considerations (Taniguchi, 2014 p.
311). It is necessary to locate the transportation businesses who conduct these operations in locations
away from their residential neighborhoods in order to avoid heavy-duty vehicles.

The choice of establishment locations is one of the strategic investment decisions that have long-term
characteristics and directly affect the competitiveness of enterprises. The transformation process is
challenging and pricy as it is a long-term and strategic commitment. Businesses must make a choice on
this matter since it is essential (Omiirbek et al., 2013). It is necessary to support and develop the
transportation sector, which is increasingly important and plays a critical role. In this study, the location
of the establishment that will provide added value to the transportation companies and Mersin has been
selected. It has become essential to locate the site where the transportation businesses will operate in the
proper area in order to boost Mersin's logistics activities and support the national economy. This study,
which was conducted in response to these demands, aimed to assistance in choosing the ideal location
for the new manufacturing site that is going to be built in Mersin. This study is essential due to the fact
that Mersin is one of Turkey's top provinces for logistics, the majority of the population is involved in
logistics either directly or indirectly, there are a lot of transportation businesses, and there is a desire to
relocate the current transporters' site.

Two strategies, the Analytical Hierarchy Process (AHP) and the TOPSIS technique, both of which are
among the MCDM methodologies, were utilized in the study to solve the problem of determining the
best location for the establishment site. First, the AHP approach was used to determine and weight the
site selection criteria utilizing the opinion of experts. The TOPSIS method is used to list the options
after criterion weighting. It is thought that this study will contribute to the literature on the positioning
of transportation companies operating in the transportation sector and will guide the studies to be done
in the future.

2. ESTABLISHMENT SITE SELECTION

For businesses, the choice of location is of great importance as they are long-term investments created
as a result of serious cost. When choosing the locations for establishments, factors like transportation
expenses, infrastructure expenses, marketing costs, accessibility to the labor force, and proximity to raw
supplies are crucial. Making a decision just on the basis of these factors will also not be sufficient. At
this point, potential future demands are also important in site selection. Changing world conditions and
location selections that can adapt quickly to customer demands are among the issues to be considered
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in the selection of establishment locations. It will be very costly and difficult to compensate for an error
that will occur as a result of not paying attention to these issues (Turgut ve Sahin 2019, p. 44). The
choice of facility location influences logistics expenses significantly because it has a direct impact on
an enterprise's profitability and supply chain operations. For this reason, managers should utilize
mathematical and analytical methods for selecting the facility location, as they have multidimensional
and positive effects on the profitability of the enterprises in the long run. In this context managers will
apply MCDM techniques to resolve these complicated issues while considering a wide range of options
and reach a decision (Yavuz ve Deveci 2014, p. 464).

Analytical Hierarchy Process (AHP), Data Envelopment Analysis, Analytical Network Process (ANP),
Dematel, Electre, Entropy, TOPSIS, EDAS, Promethee, VIKOR, and Fuzzy AHP are the multi-criteria
decision-making techniques that we have come across frequently in recent years and that have a
significant place in the literature (Eleren, 2006, p. 407).

3. LITERATURE REVIEW

Large number of studies on the choice of establishment location have been researched and published in
the literature. At this stage of our study, studies on the selection of establishment location in our country
in recent years have been examined. Studies have shown that multi-criteria decision making techniques
are a powerful method in determining the best alternative. MCDM techniques can be preferred in the
decision-making process between alternatives in establishment location selections.

Aydin, in his study, tried to pinpoint a hospital establishment location for the province of Ankara by
means of the Fuzzy AHP method. In the study that he carried out based on 5 different districts of Ankara,
it was aimed to determine the most accurate district and to establish investments with high investment
costs such as hospitals in the right location (Aydin, 2009, p. 87). Omiirbek et al., in his study, tries to
determine the place of establishment by using the AHP technique in the province of Isparta. In the study,
it was tried to determine the areas where livestock activities can take place in Isparta province.
Determinations were made by considering 7 different districts with 5 different criteria (Omiirbek et al.,
2013, p. 101). Zarali et al., in their research, focused on logistics center location selection. In the study,
they created an integrated method using the AHP and VIKOR method. For the logistics center to be
established in the province of Kayseri, the best location was chosen among 4 alternatives (Zarali, Yazgan
and Delice 2018 p. 7). Karadag has tried to determine the most accurate location for solid waste landfill
site selection by using combined goal programming and AHP approach. In practice, 4 alternative
districts were determined for the province of Ankara, 4 main criteria and 23 sub-criteria were analyzed
(Karadag, 2019, p. 223).

Ince et al. carried out establishment location selection using the AHP method. In the study, it was aimed
to reach the most suitable place for health institutions in Tuzla District of Istanbul province (ince, Bedir
and Eren 2016, p. 20). Unliikara and Berkdz carried out a research for the province of Istanbul by
determining the shopping center location selection criteria. During the weighting of these factors, they
created the ranking using the AHP technique (Unliikara and Berkoz 2016, p. 437).

Eryiiriik has selected a logistics center location for the apparel industry in their work. In the province of
Istanbul, 3 different districts were analyzed with the AHP technique and the most accurate location was
chosen (Eryiiriik, 2010, p. 3). Erdal et al. performed the logistics center selection with the AHP
technique. The main subject of the study is to make a center suitable for businesses operating in the
textile sector (Erdal and Aydogmus 2019, p. 129). Tumenbatur has selected a logistics center location
on the iron silk road route in his study. During this selection, the most suitable place was tried to be
determined by using the AHP method and the Geographical Coordinates Method (Tiimenbatur, 2021,
p- 102). Agag et al. have selected the most suitable site for the free zone. In this study, AHP, TOPSIS,
VIKOR, and Electre methods, which are multi-criteria decision making techniques, were used for the
Eastern Anatolia Region (Agag, Baki, Peker and Ar 2015, p. 79). Egilmez et al. carried out a stadium
establishment site study. In their study, it was aimed to determine the optimum point by applying AHP
and VIKOR techniques in Bolu province (Egilmez, Yildiz and Es 2019, p. 1043). Bamyaci, on the other
hand, proposed a site selection model for organized industrial zones in his study. Following this model,
a location selection was made for the province of Istanbul where an organized industrial zone could be
established (Bamyaci, 2008, p. 176).
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4. METHOD

Analytical Hierarchy Process (AHP); Due to its simplicity, ease of use and great flexibility, it has been
extensively studied since its development and is used and preferred by researchers in almost all
applications related to multi-criteria decision making (MCDM) (Ho and Xi 2018, p. 19).

The analytical hierarchy process is a structured method based on mathematics and psychology for the
analysis of complex decisions in the decision-making process.

This method was developed by Thomas L. Saaty in the 1970s. It has been a widely used method since
its development (Yilmaz and Surat 2015 p. 164). This method has been applied by decision makers in
structuring and analyzing decision problems with many different characteristics, and it has been used
successfully in this process and has become widespread. With its general definition, the method provides
a systematic and analytical approach in multi-criteria situations and in determining the importance levels
of these criteria.

In the analytical hierarchy process, the following steps are followed to analyze complex structures (Ince
etal., 2015).

1. The problem is determined, and the results of the identified problem's resolution are reported.

2. A hierarchical structure is created. Criteria are created by determining the hierarchical structure.
3. Pairwise comparison matrices are determined so that criteria and alternatives can be compared.
4. The weight vectors are calculated as a result of the determined pairwise comparison matrices.

5. In the last stage, the consistency levels of the pairwise comparisons are analyzed. If inconsistency is
observed between pairwise comparisons after the consistency test is performed, the pairwise
comparisons are corrected again and the steps are performed again in a way that is consistent.

Pairwise Comparisons Analysis:
11 Q12 a4
A= [aij] = a2:1 az2 .. 2n
anl anz ann
The analysis of pairwise comparisons between criteria is carried out through the consistency ratio. In
the calculation of these ratios, random index numbers are considered based on the numbers of the
criteria. If the value formed as a result of the analyzes is below the figure of 0.10, the consistency of the

comparison matrix will be proven. If it is above 0.10, the decision matrix and the actions taken should
be rechecked and corrected (Ince et al., 2015).

Figure 1. Analytical Hierarchy Model

Goal

Criterion 1 Criterion 2 Criterion 3 Criterion 4

Alernative 1 Alternative 2 Alternative 3

Source: Supgiller and Capraz (2011).
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After the general purpose of the decision problem is created according to the figure above, the decision
hierarchy is determined and the sub-criteria are determined by determining the superiority of the criteria;
decision options need to be created.

Table 1: Criterion Evaluation Level

Importance Values Value Definitions

1 Equal Importance

Weak importance of one over another

Essential or strong importance

Very strong or demonstrated importance

Absolute importance

N| O N o W

4,6 ve 8 Intermediate values between adjacent scale value

Thanks to this scale, it will be determined in a scientific way how important the criterion or decision
alternative is than another criterion or decision alternative.

The TOPSIS method was developed by Hwang and Yoon in 1981 and is a widely used sorting method.
Positive ideal solution; It is a solution method that maximizes the benefit factor while minimizing the
cost factor. The negative ideal solution is a solution method that maximizes the cost element while
minimizing the benefit element. According to TOPSIS, the best alternative should be the closest to the
positive ideal solution and the farthest from the negative ideal solution (Wang, Liou and Hung 2006, p.
18). The TOPSIS method consists of six stages. These stages are as follows:

The first stage is the creation of the decision matrix. In the matrix created in this method, while the
decision points are shown in the rows, the criteria are shown in the columns. The letter m in the matrix
indicates the number of decision points, and the letter n indicates the number of criteria (Omurbek et al.,
2015).

aj1 Q12 A1n
a1 Az azn
az; Qszp Q3n
Aij = :
Ldm1 Amz  ° Gqpd

In the second step, the r matrix is obtained by creating the standard decision matrix. The following
formula is used to construct the standard decision matrix:

al-j

fZZLl(ak,-)z

After applying this formula, the following r matrix is obtained.

rij =

r711 T2 0 Tin
21 Tz = Ton
31 T3z = T3
Tij — . . .
"m1 Tm2 " Tmn
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In the third step, a weighted standard decision matrix is created. At this stage, firstly, the weight values
of the factors are determined. After the weight values are determined, the weight values of each column
in the R matrix are multiplied one by one to form the V matrix.

rWil11 WaTiz o Wplin
WiTy1  WaTay 0 Wplop
WiT31  Wal3z =t Wplsp
Vij — . . cee .
IW1Tm1 W2Tm2 0 Wyl

In the fourth stage, ideal and negative ideal solutions are created. In order to determine the ideal solution
set, the highest value is selected from the values obtained in the V matrix. However, if our evaluation
criterion is realized in the minimum tendency, the smallest value is taken from the values in the V matrix.
The formulas we used to find the values in the ideal solution set are as follows:

Positive Ideal Solution Set Formula:

+

st = {M%y| je), (MM, jel)

Negative Ideal Solution set Formula:

s™ = {"%y;l jeh), ("MMj jel)
J: stands for Benefit VValue and J': stands for Loss Value.
s™ = {"%y;l jeh), (™MMyj jel)
Xiicw.
l]_ Wl . Zij

k
Sik= Z (xij—x;f)
J=1

In the fifth step, the distance values are calculated. The positive ideal solution distance and the negative
ideal solution distance of each option are calculated by the formulas below.

S.+ = " — )2
it = (xl] x])

j=1

S.+ = " — xh)2
it (xu x])

j=1

In the sixth and last stage, the relative closeness to the ideal solution is determined. The distances of the
evaluated options from the positive and negative ideal solution are determined. According to the
determination made, the order of the options is found with the help of the formula.

Ci*=_S;*(OSC;5117€i=1,2, ...... Tl)
Si T S

The goal of this study is to select the optimal site location for the Mersin-based transportation
companies. The importance of our work is demonstrated by the desire of the Mersin-based transportation
companies to relocate from their existing location and the support of current decision-makers. In this
regard, interviews were held with Mersin Transporters Association and experts in the field, and the
current addresses on the agenda regarding moving were taken from them and concentrated on these
addresses.After the addresses were determined, the opinions of the experts were consulted considering
the location selection criteria determined in Bamyaci, M. (2008) "Modern Logistics Management: A
Site Selection Model for Organized Logistics Zones" thesis. Utilization of this criteria is seen in Yildirim

and Onder (2014), location selection for transportation companies in Istanbul, Ozmen and Aydogan
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(2020), logistics center location selection for Kayseri, Onder and Yildirim (2014), logistics center
location selection for Turkey, Akandere (2016), has been used in Konya province logistics center
location selection and in many other studies in the literature. The Analytical Hierarchy Process (AHP)
method, one of the MCDM methodologies, was used to analyze expert viewpoints in order to select the
most correct location for the transporters site. The program Super Decisions v2.10.0 was used to analyze
the AHP method. The analysis was carried out using Excel formulas according to the TOPSIS method.
According to professional opinion, three locations inside Mersin's limits are projected for construction:

A: Yalinayak Zone B: Huzurkent Region C: Atas Refinery Region.

Figure 2: Representation of Alternatives on the Map
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Colors on the map indicate future construction sites and the current position of the site.

Black : Shows the location of the current shippers site.
Red: Indicates the Yalinayak region

Blue: Indicates the Huzurkent region.

Green: Indicates the Atag Refinery area.

The site selection criteria we used in our study were conducted by Bamyaci, M. (2008). In his
thesis "Modern Logistics Management: A Site Selection Model for Organized Logistics Zones", he
discussed the site selection criteria under 4 main headings. These criteria are;

* Land related criteria
* Cost related criteria
* Distance (Proximity) related criteria

» Criteria related to socio-economics
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Table 2: Location Selection Criteria
LOCATION SELECTION CRITERIA

e« LAND e COSTS

e e« Land Size e ¢ Land costs

e e+ Land Expansion Opportunity e e« Facility costs
e < Land Infrastructure e+ Cost to Users

e e« Land Physical Conditions

e PROXIMITY (DISTANCE) ¢ SOCIO-ECONOMIC

e *To Production Centers e e+ Environmental Impacts

e *To Consumption Centers e e Impact on Urban Traffic

e *To the airport e e+ Impact on Economic Life

e *To the railway e e+ Impact on Disaster Logistics

e *To the highway
e *To the Port(Sea)

Source: Bamyaci, 2008

In our research, 4 main criteria and 17 sub-criteria were used. The determined criteria are detailed in
Table 2.

4.1. Ethical permissions of the research

In this study, all the rules specified to be followed within the scope of "Higher Education Institutions
Scientific Research and Publication Ethics Directive™ were complied with. None of the actions specified
under the title of "Actions Contrary to Scientific Research and Publication Ethics", which is the second
part of the directive, were not carried out.

Ethics committee permission information

Name of the committee that made the ethical evaluation = Tarsus University
Date of ethical review decision = 08/02/2022

Ethics assessment document issue number= 2022/10

5.APPLICATION

In this part of the study, the main criteria and sub-criteria were ranked according to the degree of
importance by applying the AHP technique after meeting face-to-face with the Mersin-based
representatives of the transportation sector. Experts were selected from people who have been operating
in the sector and Mersin for at least 10 years.After sorting, analysis was carried out with the TOPSIS
method. The hierarchy we created in the Super Decisions v2.10.0 program that we used in the AHP
analysis is as follows:
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Figure 3: AHP Hiyerarchy
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Pairwise comparisons of our main criteria are shown in Table 3.

Table 3: Pairwise comparisons of main criteria

Land Features Costs Proximity Socio-economic
Land Features 1 1/6 1/3 Vs
Costs 6 1 3 4
Proiximity & 1/3 1 2
Socio-economic 3 1/4 1/2 1

The criteria and alternative weights we performed with the AHP technique can be seen in Table 4:
Table 4: Criteria And Alternative Weights

Main Criteria Weightings Ranking Sub Criteria Weightings Ranking Location Weighting
Land Size 0.48289 1 Yalmayak 0,648
Huzurkent 0,229
Atag 0,122
Land 0.08815 4 Yalinayak 0,296
Expanding
Opportunities Huzurkent 0,539
Atag 0,163
Yalinayak 0,319
Land Features 0,07063 4 Land 027197 2 Huzorkent 0121
Infrastructure
Atag 0,558
Physical 0,15699 3 Yalinayak 0,539
Conditions
Huzurkent 0,163
Atas 0,296
Land Cost 0,29699 2 Yalmayak 0,319
Huzurkent 0,558
Atag 0,121
Facility Cost 0,16342 3 Yalinayak 0,296
Costs 0,55288 1 Huzurkent 0,539
Atag 0,163
Cost to Users 0,53961 1 Yalinayak 0,258
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Huzurkent 0,104
Atag 0,636
To Production 0,14401 3 Yalinayak 0,558

Centers
Huzurkent 0,121
Atag 0,319
To Production 0,03607 6 Yalinayak 0,327

Centers
Huzurkent 0,259
Atag 0,412
Distance To the airport 0,05695 4 Yalinayak 0,174
0,22616 2 Huzurkent 0,633
Atag 0,191
To the port 0,26975 2 Yalinayak 0,342
Huzurkent 0,081
Atag 0,576
To the railway 0,08064 5 Yalinayak 0,163
Huzurkent 0,296
Atag 0,539
To the 0,41257 1 Yalinayak 0,493

highway
Huzurkent 0,195
Atag 0,310
Enviromental 0,12256 3 Yalmayak 0,673

Impacts
Huzurkent 0,225
Atag 0,100
Impact on 0,55860 1 Yalmayak 0,690
Socio-economic Urban Traffic Huzurkent 0,091
3 Atas 0,217
Impact on 0,25594 2 Yalmayak 0,539

Economic Life

Huzurkent 0,296
Atas 0,163
Impact on 0,06290 4 Yalinayak 0,296

Disaster
015083 Logistics Huzurkent 0,163
Atag 0,539

When the weights of the criteria are examined, it is seen that there is a cost criterion (0.55288 weighting
degree) for a site to be established for transportation enterprises, and this criterion is followed by the
distance criterion (0.22616 weighting degree), socio-economic criteria (0.15033 weighting degree) and
land characteristics (0.07063 weighting degree). When we look at the most important sub-criteria among
the main criteria, the size of the land (0.48289 weighting degree), the infrastructure of the land (0.27197
weighting degree), the cost to the users (0.53961 weighting degree), the cost of the land (0.29699
weighting degree), the proximity to the highway (0.41257 weighting degree), the port proximity
(0.26975 weighting degree), effects on traffic (0.55860 weighting degree) and effects on economic life
(0.25594 weighting degree) seem to be the most important criteria.
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AHP results Ranking
Yalimayak 0.37195 2
Huzurkent 0.25409 3
Atas 0.37396 1

According to the AHP results, Atas region (0.37396 score) ranked first, followed by Yalinayak region
(0.37195 score) and took the second place. However, it has been observed that the proportional
difference between them is very low. Therefore, in order to make a healthier decision, the most correct
place will be selected with the result we will get in the TOPSIS method. In the third place is Huzurkent
region (0.25409 score).

TOPSIS method implementation steps:

Table 6: Decision Matrix
K1 K2 K3 K4
Weight Values 0,55 0,07 0,23 0,15
Cost Land Distance Socio-economic
Yalinayak 58.000,00 7 7 7
Huzurkent 54.000,00 5 6 5
Atas 60.000,00 8 8 8

After the decision matrix was obtained, the TOPSIS method was started to be applied. The
application steps of the TOPSIS method are shown in the tables below.

Table 7: Normalized Matrix

Cost Land Proximity Socio-economic
Yalinayak 0,5835116 0,5958795 0,5734623 0,5958795
Huzurkent 0,5432694 0,4256282 0,4915391 0,4256282
Atas 0,6036327 0,6810052 0,6553855 0,6810052
Table 8: Weighted Normalized Matrix
Cost Land Proximity Socio-economic
Yalinayak 0,3209314 0,0417115 0,1318963 0,0893819
Huzurkent 0,2987982 0,0297939 0,1130540 0,0638442
Atas 0,3319980 0,0476703 0,1507386 0,1021507
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Table 9: Rating of Ideal Negatives and Positives

v+ 0,298798200 0,047670366 0,150738673 0,102150784
V- 0,331998000 0,029793979 0,113054005 0,063844240
Table 10: Ideal Negative & Positive Distances and TOPSIS Performance Scores
Si+ Si- Pi score
Yalinayak 0,02292256 0,035660988 0,608720203
Huzurkent 0,05663118 0,033199800 0,369580732
Atas 0,0331998 0,056631182 0,630419268

After analyzing the scoring of the places with the TOPSIS method, the Atas Region region (0.6304
performance scores) is in the 1st place according to the TOPSIS score. Yalinayak Region (0.6087
performance scores) is in the second place, and Huzurkent Region (0.3695 performance scores) is in the
third place.

6.CONCLUSION AND RECOMMENDATIONS

Since the site selections are long-term and serious investments, these processes must be managed with
great care. Considering such factors , it is seen that multi-criteria decision making techniques are used
a lot in this process (Omiirbek et al, 2013). Choosing the right location for logistics activities during the
installation phase creates serious advantages in terms of efficiency and productivity. At this point, the
location selection of the transporters site, which is planned to be built in Mersin, is very important for a
logistics city like Mersin. Serious and concrete steps have been taken recently for the transporters site,
which has been on the agenda for years. The ultimate aim of our study is to assist in site selection in line
with these steps. With this study, it is aimed to contribute to Mersin's economy and logistics sector. In
order to perform site selection in the study, hybrid analysis was carried out using AHP and TOPSIS
methods. With the AHP method, the site selection criteria were weighted and the information received
from the experts was ranked in order of importance. The TOPSIS method, which assists decision-makers
on real multi-criteria concerns like the organization of complicated problems to analyze, compare, and
rank various solutions, confirms the AHP method's results (Chang, Liou and Chen, 2012; Sindhu, Nehra
and Luthra, 2017). It is important to apply two techniques in order to confirm the accuracy of the results
of the study. These locations were analyzed with both methods after the weighting degrees were
determined with the AHP method. The TOPSIS method has been utilized for obtaining the final
location.The application of this techniques gives very effective results, as many factors affect the
installation process in the establishment of warehouses or transportation-related facilities in logistics
activities. The most important difference that distinguishes our study from other studies (Aydin, 2019;
Omiirbek et al., 2013; Zarali et al., 2018; Karadag, 2019; ince et al., 2016; Unliikara and Berkéz, 2016;
Eryiiriik, 2010; Erdal et al., 2019; Tiimenbatur, 2021; Agag et al., 2015; Egilmez et al., 2019; Yildirim
and Onder, 2014; Ozmen and Aydogan, 2020; Onder and Yildirim, 2014; Akandere, 2016) in the
literature is that it is carried out in Mersin province and the transportation sector. To fulfill the research
gap, initially, the important key factors were identified from the literature and validated in discussion
with experts. Later, AHP-TOPSIS was utilized to select most suitable location using finalized key
factors (Sindhu et al, 2017).

As a result of the information obtained from the experts of the subject, 3 regions on the agenda were
determined and research was carried out on these regions. According to the information received from
the experts in this regard, 3 locations are considered after the current location of the transporters site,
the Cay neighborhood; Yalinayak region, Atas region and Huzurkent region.
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These locations were first evaluated by the AHP method with 4 main criteria and sub-criteria. Our main
criteria are Land Criteria, Cost Criteria, Distance Criteria and Socio-Economic criteria. In the
comparisons made within these criteria, it have been detected that the Cost Criterion (0.55 weighting)
is the most important criterion in choosing the location of the transporters site. In addition to the cost,
the Distance Criterion (0.22 weighting degree) was also found to be an important factor. Among our
sub-criteria, the criteria with the most outstanding ratio for the location of the transporters site are; The
cost to users criterion (0.53 weighting degree), the infrastructure criterion of the land (0.48 weighting
degree), the criterion of proximity to the highway (0.41 weighting degree), the criterion of proximity to
the port (0.26) and the criterion of impact on urban traffic (0.55 weighting degree) were seen. According
to the results of the AHP analysis, it was seen that the most suitable place order was Atas region and
Yalinayak region. Based on the analysis, the scoring of both regions comes to 0.37 points, showing that
both regions may be suitable for this installation. It is acknowledged that Huzurkent region, which is
our other region, is in the last place with a rate of 0.25. The fact that the results are so close shows that
it would be much more accurate to make a decision as a result of a second analysis. Based on these
results, our study was also analyzed with the TOPSIS method. As a result of the analyzes made with the
TOPSIS method, it has been observed that the ranking is Atas region (0.63 score), Yalinayak region
(0.60 score), and Huzurkent region (0.36 score). It is seen that the ranking result of both methods has
not changed.

It has been determined that the results of the AHP method and the TOPSIS method are consistent, and
that the most suitable location for the transporters site will be the Atas region.

Our study can also be applied to other provinces of Turkey, since the transportation companies are
located in the form of a site together almost everywhere in Turkey. In future research, the locations may
be changed or multiplied. However, by using different methods from multi-criteria decision-making
techniques, optimum establishment location can be selected for transporters.
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Genisletilmis Ozet

Tasimacilik faaliyetleri, ticari faaliyetlerdeki rolii sebebiyle ekonominin biiyiimesine, gelismesine ve
katma deger saglamaya pozitif etkide bulunan bir faktordiir. Ticari faaliyetler, tagimacilik faaliyetleriyle
birlikte farkli bolgelere ulasma imk&nin1 bulurlar. Bu etkisinden dolay1 ekonomiyi sekillendirmede
onemli bir faaliyet olmustur (Canci ve Glingiiren 2013, s. 199). Tasimacilik faaliyetlerinin ekonomik
boyutlarinin yani sira stratejik ve ¢evresel boyutlar1 da son derece 6nem arz etmektedir. Stratejik agidan
olusturdugu 6nem ozellikle salgin doneminde ¢ok daha iyi anlagilmistir. Cevresel agidan bakildiginda
ise tasimacilik faaliyetlerin kent igerisinde yer almasi birgok olumsuz unsuru beraberinde getirmektedir.
Trafik sikisikligi, hava kirliligi, giiriiltii vb. unsurlar kentte yasayan bireyler lizerinde olumsuz bir etkiye
sahip oldugu i¢in bu siireclerin kentsel lojistik faaliyetleri dikkate alarak yonetilmesi gerekmektedir.
Toplumda yasayan bireylerin daha sessiz, daha temiz ve daha gilivenilir alanlara ihtiyaclari
bulunmaktadir (Taniguchi, 2014, s. 311). Calismanin gergeklestirildigi Mersin ilinin lojistik alaninda
Tiirkiye’nin 6nde gelen illerinden biri olmasi, niifusun biiyiik bir cogunlugunun dogrudan veya dolayl
olarak lojistik sektoriiyle baglantisinin bulunmasi, nakliye isletmelerinin sayica fazla olusu ve mevcutta
bulunan lokasyondan nakliyeciler sitesinin tasinma istegi gibi faktorler bu arastirmayir Onemli
kilmaktadir.

Kurulus yerleri se¢imi ise uzun vadeli 6zellik arz eden, isletmelerin rekabet giiclinli dogrudan etkileyen
stratejik yatirim kararlarindan birisidir. Uzun vadeli ve stratejik bir yatirim oldugu i¢in degisim siire¢leri
zorlu ve oldukca maliyetlidir. Bu hususta verilecek bir karar isletmeler agisindan oldukga biiyiik 6neme
sahiptir (Omiirbek, Ustiindag ve Helvacioglu 2013, s. 102). Kurulus yerleri ile ilgili segimler
gergeklestirilirken tagima maliyetleri, altyapi, pazarlama maliyetleri, isgiliciine yakinlik, hammaddeye
yakinlik gibi faktorler 6nem arz etmektedir. Ayrica bu hususlar dikkate alinarak karar verilmesi de tek
basina yeterli olmayacaktir. Bu noktada gelecek yillarda olusabilecek talepler de yer se¢imi kararinda
biiyiik 6nem arz etmektedir. Degisen diinya kosullar1 ve miisteri taleplerine hizli adapte olabilecek yer
se¢imleri de kurulus yerleri se¢imlerinde dikkat edilmesi gereken hususlardandir. Bu hususlara dikkat
edilmemesi sonucunda olusacak bir hatanin telafisi biiylik maliyetlere yol agacaktir (Turgut ve Sahin
2019, s. 44).Onemi giderek artan ve kritik rol oynayan tasimacilik sektoriiniin desteklenmesi ve
gelistirilmesi tedarik zincirlerinin kesintiye ugramamasi agisindan dnem arz etmektedir. Bu ¢alismada
nakliye isletmelerine ve Mersin’e katma deger saglayacak kurulus yeri se¢imi yapilmistir. Mersin ilinin
lojistik faaliyetlerinin gelismesi ve {ilke ekonomisine katki saglamasi agisindan nakliye igletmelerinin
faaliyet gosterecegi sitenin en dogru lokasyonda konumlandirilmasi gereklidir. Tesis yeri segimi
isletmelerin karlilik oranlarini ve tedarik zinciri faaliyetlerini dogrudan etkileyerek lojistik
maliyetlerinin belirlenmesinde en fazla etkisi olan karardir. Dogru konumlandirilmig bir tesis yerinin
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isletmelerin karliliklarina uzun vadede ¢ok boyutlu ve olumlu etkileri olmaktadir. Bu nedenle
yoneticilerin tesis kurulus yeri ¢alismalarini matematiksel ve analitik yontemler ile yapmalari, sonug
almalarin1 ve basariya ulasilmalarini kolaylastiracaktir. Bu sonuca ulagabilmeleri igin yoneticilerin ¢ok
sayida alternatifi dikkate alarak birgok kriterin hesaplanmasi sonucu karmasik problemleri ¢ézmeleri
beklenmektedir. Yoneticiler bu ve benzeri durumlarda CKKV tekniklerini kullanarak bu zor karari
kolaylastirmaya ve daha dogru ve net kararlar vermeye calismaktadir (Yavuz ve Deveci 2014, s. 464).

Calismada kurulug yeri se¢iminde en uygun yeri saptanabilmesi i¢in problem ¢dziimlerinde CKKV
tekniklerinden Analitik Hiyerarsi Prosesi (AHP) ve TOPSIS teknigi olmak ftizere iki teknik
kullanilmistir. Kurulus yeri se¢iminde yaygin olarak kullanilan bu iki teknik kullanilarak calisma
sonuclarinin giiglendirilmesi ve desteklenmesi hedeflenmistir. {lk olarak yer secimi ile ilgili kriterler
belirlenmistir. Bu kriterler Bamyaci, M. (2008). “Modern Lojistik Yonetimi: Organize Lojistik Bolgeleri
I¢in Bir Yer Secimi Modeli “ doktora tezinde belirlemis oldugu yer se¢im kriterleri dikkate alinarak
belirlenmistir. Ardindan AHP teknigi kullanilarak kriterlerin agirliklandirmalar1 gergeklestirilmistir.
Kriter agirliklandirmalarindan sonra TOPSIS yontemiyle alternatifler siralanmistir. Bu calisma
tagimacilik sektoriinde faaliyet gosteren nakliye isletmelerinin konumlandirilmasi agisindan ile ilgili
literatiire katki saglayarak, gelecek donemlerde yapilacak c¢alismalara da yol gosterecegi
diistiniilmektedir.

Kurulus yeri se¢cimleri uzun vadeli ve ciddi boyutta yatirimlar oldugu i¢in bu siireclerin biiyiik
titizlikle yonetilmesi gerekmektedir. Kurulus yeri se¢imleri incelendiginde ¢ok kriterli karar
verme tekniklerinin bu siireclerde olduk¢a fazla kullanildigi goriilmektedir. Lojistik
faaliyetlerde depo veya tasimacilikla ilgili tesislerin kurulumunda birgok faktoriin siireci
etkiledigi diistintildiigiinde Cok Kriterli Karar Verme (CKKYV) tekniklerinin uygulanmas etkili
sonuglarin ¢ikmasini saglamaktadir. Kurulum asamasinda lojistik faaliyetler i¢in yapilacak
dogru yer secimi, etkililik ve verimlilik agisindan ciddi avantajlar olusturmaktadir. Bu noktada
Mersin’de yeni yapilmasi planlanan nakliyeciler sitesinin yer se¢imi, lojistik sektoriiniin etkin
ve giliclii oldugu bir sehir icin olduk¢a Onemlidir. Yillardir tasinmasi giindemde olan
nakliyeciler sitesi i¢in son donemlerde ciddi ve somut adimlar atilmaktadir. Bu adimlar
dogrultusunda karar vericilere yer se¢imi konusunda yardimei olabilmek ¢alismamizin nihai
amacint olusturmaktadir. Bu ¢alisma ile Mersin ekonomisine ve lojistik sektoriine katkida
bulunmak hedeflenmistir. Oncelikle yer se¢im kriterleri dikkate alinarak uzmanlarla
gorlismeler gerceklestirilmistir. Bu hususta Mersin Nakliyeciler Dernegi tiyeleri ve alaninda
uzman kisilerle goriismeler yapilmis, tasinma ile ilgili giindemde olan alternatif lokasyonlar
tespit edilmis ve bu adreslere yogunlasilmistir. Alternatif lokasyonlar belirlendikten uzmanlarin
kriterleri ikili olarak karsilagtirmalari istenilmistir. Uzman goriisleri CKKV tekniklerinden
AHP yontemi ile g¢oziimlenerek, kriterlerin agirliklandirilmast ve AHP sonucuna gore
nakliyeciler sitesi i¢in en dogru lokasyonun tespiti yapilmistir. AHP yonteminin
¢oziimlenmesinde Super Decisions v2.10.0 programindan yararlanilmistir. Calismamizi
giiclendirmesi ve sonucumuzun tutarliligini tespit edebilmek amaciyla bir yontem daha
kullanilmaya karar verilmistir. Bir diger CKKV yontemi olan TOPSIS yontemini kullanilmaya
karar verilmigtir. TOPSIS yonteminde ise Excel uygulamasinda formiiller yazilarak ¢oziimleme
yapilmistir. Uzman goriisii sonucunda yapilmasi planlanan 3 yer Mersin sinirlari igerisinde yer
alan A: Yalinayak Bolgesi B: Huzurkent Bolgesi C: Atas Rafineri Bolgesidir.

Konunun uzmanlarindan alinan bilgiler sonucunda nakliyeciler sitesinin mevcut yeri olan Cay
mahallesinden sonra giindemde olan bu 3 bolge belirlenerek bu bolgeler iizerine arastirma
gerceklestirilmistir. Bu lokasyonlar 4 ana kriter ve bunlarin alt kriterleri araciligiyla siralanmis
ve analiz ger¢eklesmistir.

Ana kriterlerimiz; Arazi Kriteri, Maliyet Kriteri, Mesafe Kriteri ve Sosyo Ekonomik kriterler
olmak tizere ayrilmistir. Bu ana kriterlerin altinda ise 17 alt kriter bulunmaktadir. Bu kriterler
ise sunlardir:
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Arazi ile ilgili alt kriterler;

Arazi ile ilgili kriterler, arazinin biiylikliigii, arazinin genisleme imkani, arazinin altyapisi ve
arazinin fiziksel sartlar1 olmak {izere dort baslikta incelenmistir.

Maliyet ile ilgili alt kriterler;

Nakliyeciler sitesi ile ilgili maliyetler ise ili¢ grupta ele alinmistir. Bunlar; arazilerin maliyeti,
tesislerin maliyeti ve kullanicilara maliyetidir.

Yakinlik (Mesafe) ile ilgili alt kriterler;

Tasima islemi gerceklestirecek isletmelerin kurulus yeri birgok faktdre optimal mesafede
olmalidir. Burada iiretim merkezlerine, havaalanina, limanlara, tiikketim merkezlerine, otobana
ve demiryoluna olan uzakliklar dikkate alinarak 6nem dereceleri belirlenecektir.

Sosyo-Ekonomik ile ilgili alt kriterler;

Sosyo ekonomik kriterler ise dort grupta ele alinmistir. Bu gruplar nakliyeciler sitesinin ¢evreye
etkileri, trafige etkileri, ekonomik yagsama etkileri ve son olarak da afet lojistigine etkileri olarak
degerlendirilmistir.

Bu kriterler igerisinde yapilan karsilastirmalarda Maliyet Kriterinin (0.55 agirliklandirma
derecesi) ile nakliyeciler sitesi yeri se¢iminde en onemli kriter oldugu tespit edilmistir.
Maliyetin yan1 sira Mesafe Kriterinin de (0.22 agirliklandirma derecesi) ile 6nemli bir etken
oldugu goriilmiistiir. Alt kriterlerimizden ise nakliyeciler sitesi kurulum yeri i¢in en fazla goze
carpan orana sahip kriterlerimiz ise; Kullanicilara maliyeti kriteri (0.53 agirliklandirma
derecesi) , Arazinin altyapisi kriteri (0.48 agirliklandirma derecesi), Otoyola Yakinlik kriteri
(0.41 agirhiklandirma derecesi), Limana yakinlik kriteri (0.26 agirliklandirma derecesi) ve
Kentsel Trafige etkisi kriteri (0.55 agirliklandirma derecesi) goriilmiistiir. AHP yontemine gore
en uygun yerlerin, Atas bolgesi ve Yalinayak bolgesi oldugu sonucuna varilmistir. Analiz
sonucunda her iki bélgenin puanlamasinin 0.37 agirliklandirma derecesi gelerek iki bolgeninde
bu kurulum i¢in uygun olabilecegini gostermektedir. Diger bolgemiz olan Huzurkent bolgesinin
ise 0.25’lik agirliklandirma derecesi oraniyla son sirada yer aldigi goriilmektedir. Sonuglarin
bu kadar yakin olmasi ikinci bir analize duyulan ihtiyaci arttirnustir. Ikinci analiz sonucunda
karar vermenin ¢ok daha dogru ve gilivenilir olacag: diisliniilmiistiir. Bu sonuglardan yola
¢ikarak verilerimiz TOPSIS yontemiyle de analiz edilmigtir. TOPSIS yontemiyle yapilan
analizler sonucunda ise siralama Atas bolgesi (0,63 agirliklandirma derecesi), Yalinayak
bolgesi (0,60 agirliklandirma derecesi) ve Huzurkent bolgesi (0,36 agirliklandirma derecesi)
seklinde gerceklesmistir. Her iki yontemin siralama sonucunun degismedigi, agirliklandirma
derecelerinde farklilik oldugu tespit edilmistir. AHP yontemi ile TOPSIS yonteminin
sonucunun tutarli oldugu, yapilan analizler sonucunda nakliyeciler sitesi i¢in yapilacak en
uygun lokasyonun Atag bolgesi olacagi belirlenmistir.

Nakliye isletmeleri Tiirkiye’nin hemen hemen her yerinde bir arada site seklinde bulunan
isletmeler oldugu i¢in ¢aligmamiz Tiirkiye’nin bagka illeri i¢in de uygulanabilir. Gelecek
arastirmalarda, lokasyonlar degistirilebilir ya da c¢ogaltilabilir. Farkli yer se¢im kriterleriyle
calisma tekrarlanabilir. Bununla birlikte, ¢ok kriterli karar verme tekniklerinden farkli
yontemler kullanilarak nakliyeciler i¢in optimum kurulus yeri se¢iminde bulunulabilir.
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