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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, Yalınayak 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 Ataş Region. 

Keywords: Location Selection, Multi-Criteria Decision Making, AHP, TOPSIS, Freight Company 

JEL Codes: R40, C10, R10 

Öz 

Taşımacılık faaliyetleri, ticari faaliyetlerdeki rolü sebebiyle ekonominin büyümesine, gelişmesine ve katma değer 

sağlamaya pozitif etkide bulunan bir faktördür. Kuruluş yerleri seçimi ise uzun vadeli özellik arz eden, işletmelerin 

rekabet gücünü doğrudan etkileyen stratejik yatırım kararlarından birisidir. Uzun vadeli ve stratejik bir yatırım 

olduğu için değişim süreçleri oldukça zorlu ve maliyetlidir. Bu hususta verilecek kararlar işletmeler açısından 

oldukça büyük öneme sahiptir. Bu çalışma ile taşımacılık faaliyetinin önemli temsilcileri olarak ifade edilen 

nakliye şirketlerinin site yeri için doğru lokasyonun belirlenmesi hedeflenmektedir. Mersin ilinin lojistik 

faaliyetlerinin gelişmesi ve ülke ekonomisine katkı sağlaması açısından nakliye işletmelerinin faaliyet göstereceği 

sitenin en doğru lokasyonda konumlandırılması gereklidir. Çalışmada kuruluş yeri seçiminde en uygun yerinin 
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belirlenebilmesi için problem çözümlerinde ÇKKV tekniklerinden Analitik Hiyerarşi Prosesi (AHP) ve TOPSIS 

metodu ile iki aşamalı bir hibrit model uygulanmıştır. Kriterler içerisinde yapılan ikili karşılaştırmalarda Maliyet 

kriterinin (0.55 ağırlıklandırma derecesi) nakliyeciler sitesi yeri seçiminde en önemli kriter olduğu tespit 

edilmiştir. Lokasyon seçiminde yapılan analiz sonucunda ise; Ataş bölgesi, Yalınayak bölgesi ve Huzurkent bölgesi 

şeklinde sıralamanın gerçekleştiği tespit edilmiştir. Her iki yöntemde de sıralama sonucu aynı şekilde 

gerçekleşmektedir. Sonuç itibariyle Mersin’de Nakliyeciler Sitesi için yapılacak en uygun lokasyonun Ataş Bölgesi 

olduğu belirlenmiştir.  

Anahtar kelimeler 

Kuruluş Yeri Seçimi, Çok Kriterli Karar Verme, AHP, TOPSIS, Nakliye Şirketi 

JEL kodları: 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 (Çancı ve Güngüren 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 (Ömürbek 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 (Turğut ve Şahin 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. 

Aydın, 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 (Aydın, 2009, p. 87). Ömürbek 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 (Ömürbek et al., 

2013, p. 101). Zaralı 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 (Zaralı, Yazgan 

and Delice 2018 p. 7). Karadağ 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 

(Karadağ, 2019, p. 223). 

İnce 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 (İnce, Bedir 

and Eren 2016, p. 20). Ünlükara and Berköz 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 (Ünlükara and Berköz 2016, p. 437). 

Eryürük 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 (Eryürük, 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 Aydoğmuş 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 (Tümenbatur, 2021, 

p. 102). Ağaç 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 (Ağaç, Baki, Peker and Ar 2015, p. 79). Eğilmez 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 (Eğilmez, Yıldız and Eş 2019, p. 1043). Bamyacı, 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 (Bamyacı, 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 (Yılmaz 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 (İnce 

et al., 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: 

A= [𝑎𝑖𝑗] =

𝑎11 𝑎12

𝑎21
⋮

𝑎22

𝑎𝑛1 𝑎𝑛2

…

𝑎1𝑛

𝑎2𝑛

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 (İnce et al., 2015). 

Figure 1. Analytical Hierarchy Model 

 

Source: Supçiller and Çapraz (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 

 

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). 

𝐴𝑖𝑗 =  

[
 
 
 
 
 
 
𝑎11 𝑎12 ⋯ 𝑎1𝑛

𝑎21 𝑎22 ⋯ 𝑎2𝑛

𝑎31 𝑎32 ⋯ 𝑎3𝑛

∙ ∙ ⋯ ∙
∙ ∙ ⋯ ∙
∙ ∙ ⋯ ∙

𝑎𝑚1 𝑎𝑚2 ⋯ 𝑎𝑚𝑛]
 
 
 
 
 
 

 

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: 

𝑟𝑖𝑗 = 
𝑎𝑖𝑗

√∑ (𝑎𝑘𝑗)2
𝑚
𝑘=1

 

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

𝑟𝑖𝑗 =  

[
 
 
 
 
 
 
𝑟11 𝑟12 ⋯ 𝑟1𝑛

𝑟21 𝑟22 ⋯ 𝑟2𝑛

𝑟31 𝑟32 ⋯ 𝑟3𝑛

∙ ∙ ⋯ ∙
∙ ∙ ⋯ ∙
∙ ∙ ⋯ ∙

𝑟𝑚1 𝑟𝑚2 ⋯ 𝑟𝑚𝑛]
 
 
 
 
 
 

 

 

Importance Values 

 

Value Definitions 

1 Equal Importance 

3 Weak importance of one over another 

5 Essential or strong importance 

7 Very strong or demonstrated importance 

9 Absolute importance 

2,4,6 ve 8 Intermediate values between adjacent scale value 
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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. 

𝑉𝑖𝑗 =  

[
 
 
 
 
 
 
𝑤1𝑟11 𝑤2𝑟12 ⋯ 𝑤𝑛𝑟1𝑛

𝑤1𝑟21 𝑤2𝑟22 ⋯ 𝑤𝑛𝑟2𝑛

𝑤1𝑟31 𝑤2𝑟32 ⋯ 𝑤𝑛𝑟3𝑛

∙ ∙ ⋯ ∙
∙ ∙ ⋯ ∙
∙ ∙ ⋯ ∙

𝑤1𝑟𝑚1 𝑤2𝑟𝑚2 ⋯ 𝑤𝑛𝑟𝑚𝑛]
 
 
 
 
 
 

 

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: 

𝑠+ =  { 𝑣𝑖𝑗| 𝑗𝜀𝐽), ( 𝑣𝑖𝑗𝑖
𝑚𝑖𝑛

𝑖
𝑚𝑎𝑥  𝑗𝜖𝐽′) 

Negative Ideal Solution set Formula: 

𝑠− =  { 𝑣𝑖𝑗| 𝑗𝜀𝐽), ( 𝑣𝑖𝑗𝑖
𝑚𝑖𝑛

𝑖
𝑚𝑎𝑥  𝑗𝜖𝐽′) 

J: stands for Benefit Value and J': stands for Loss Value. 

𝑠− =  { 𝑣𝑖𝑗| 𝑗𝜀𝐽), ( 𝑣𝑖𝑗𝑖
𝑚𝑖𝑛

𝑖
𝑚𝑎𝑥  𝑗𝜖𝐽′) 

𝑋𝑖𝑗= 𝑤𝑖 .  𝑧𝑖𝑗
 

İ= 1…… n : j=1 …… k means.  

𝑆𝑖
∗ = √∑ (𝑥𝑖𝑗− 𝑥𝑗

∗

𝑘

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. 

𝑆𝑖+ = ∑ (
𝑛

𝑗=1
𝑥𝑖𝑗 − 𝑥𝑗

+)2 

𝑆𝑖+ = ∑ (
𝑛

𝑗=1
𝑥𝑖𝑗 − 𝑥𝑗

+)2 

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
∗ = 

𝑠𝑖
−

𝑠𝑖
− − 𝑠𝑖

∗  ( 0 ≤  𝑐𝑖
∗  ≤ 1 𝑣𝑒 𝑖 = 1,2, ……𝑛) 

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 Bamyacı, M. (2008) "Modern Logistics Management: A 

Site Selection Model for Organized Logistics Zones" thesis. Utilization of this criteria is seen in Yıldırım 

and Önder (2014), location selection for transportation companies in Istanbul, Özmen and Aydoğan 
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(2020), logistics center location selection for Kayseri, Önder and Yıldırım (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: Yalınayak Zone B: Huzurkent Region C: Ataş Refinery Region. 

Figure 2: Representation of Alternatives on the Map 

 

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 Yalınayak region 

Blue: Indicates the Huzurkent region. 

Green: Indicates the Ataş Refinery area. 

The site selection criteria we used in our study were conducted by Bamyacı, 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 

• LAND 

• • Land Size 

• • Land Expansion Opportunity 

• • Land Infrastructure 

• • Land Physical Conditions 

• COSTS 

• • Land costs 

• • Facility costs 

• • Cost to Users 

• PROXIMITY (DISTANCE) 

• • To Production Centers 

• • To Consumption Centers 

• • To the airport 

• • To the railway 

• • To the highway 

• • To the Port(Sea) 

• SOCIO-ECONOMIC 

• • Environmental Impacts 

• • Impact on Urban Traffic 

• • Impact on Economic Life 

• • Impact on Disaster Logistics 

Source: Bamyacı, 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 

 

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 ½ 

Costs 6 1 3 4 

Proiximity 3 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 Features 

 

 

 

 

 

 

 

0,07063 

 

 

 

 

 

 

 

4 

Land Size 

 

0.48289 

 

1 Yalınayak 0,648 

Huzurkent 0,229 

Ataş 0,122 

 Land 

Expanding 

Opportunities 

 

0.08815 

 

4 Yalınayak 0,296 

Huzurkent 0,539 

Ataş 0,163 

 

Land 

Infrastructure 

 

0.27197 

 

 

2 

Yalınayak 0,319 

Huzurkent 0,121 

Ataş 0,558 

Physical 

Conditions 

0,15699 

 

3 Yalınayak 0,539 

Huzurkent 0,163 

Ataş 0,296 

 

 

 

 

Costs 

 

 

 

 

0,55288 

 

 

 

 

1 

Land Cost   0,29699 2 Yalınayak 0,319 

Huzurkent 0,558 

Ataş 0,121 

Facility Cost 0,16342 3 Yalınayak 0,296 

Huzurkent 0,539 

Ataş 0,163 

Cost to Users 0,53961 1 Yalınayak 0,258 
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Huzurkent 0,104 

Ataş 0,636 

 

 

 

 

 

 

Distance 

 

 

 

 

 

 

 

0,22616 

 

 

 

 

 

 

 

2 

To Production 

Centers 

0,14401 3 Yalınayak 0,558 

Huzurkent 0,121 

Ataş 0,319 

To Production 

Centers 

0,03607 

 

6 Yalınayak 0,327 

Huzurkent 0,259 

Ataş 0,412 

To the airport 0,05695 

 

4 Yalınayak 0,174 

Huzurkent 0,633 

Ataş 0,191 

To the port 0,26975 

 

2 Yalınayak 0,342 

Huzurkent 0,081 

Ataş 0,576 

To the railway 0,08064 

 

5 Yalınayak 0,163 

Huzurkent 0,296 

Ataş 0,539 

To the 

highway 

0,41257 1 Yalınayak 0,493 

Huzurkent 0,195 

Ataş 0,310 

 

 

 

 

Socio-economic 

 

 

 

 

 

 

 

 

 

 

0,15033 

 

 

 

 

 

3 

Enviromental 

Impacts 

0,12256 3 Yalınayak 0,673 

Huzurkent 0,225 

Ataş 0,100 

Impact on 

Urban Traffic 

0,55860 1 Yalınayak 0,690 

Huzurkent 0,091 

Ataş 0,217 

Impact on 

Economic Life 

0,25594 

 

2 Yalınayak 0,539 

Huzurkent 0,296 

Ataş 0,163 

Impact on 

Disaster 

Logistics 

0,06290 4 Yalınayak 0,296 

Huzurkent 0,163 

Ataş 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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Table 5: AHP Evaluation 

 AHP results Ranking 

Yalınayak 0.37195 2 

Huzurkent 0.25409 3 

Ataş 0.37396 1 

 

According to the AHP results, Atas region (0.37396 score) ranked first, followed by Yalınayak 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 

Yalınayak 58.000,00 7 7 7 

Huzurkent 54.000,00 5 6 5 

Ataş 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 

 

Table 8: Weighted Normalized Matrix 

 

 

 

 

   

Cost 

 

Land 

 

Proximity 

 

Socio-economic 

Yalınayak 0,5835116 0,5958795 0,5734623 0,5958795 

Huzurkent 0,5432694 0,4256282 0,4915391 0,4256282 

Ataş 0,6036327 0,6810052 0,6553855 0,6810052 

   

Cost 

 

Land 

 

Proximity 

 

Socio-economic 

Yalınayak 0,3209314 0,0417115 0,1318963 0,0893819 

Huzurkent 0,2987982 0,0297939 0,1130540 0,0638442 

Ataş 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 

 

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. Yalınayak 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 (Ömürbek 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 (Aydın, 2019; 

Ömürbek et al., 2013; Zaralı et al., 2018; Karadağ, 2019; İnce et al., 2016; Ünlükara and Berköz, 2016; 

Eryürük, 2010; Erdal et al., 2019; Tümenbatur, 2021; Ağaç et al., 2015; Eğilmez et al., 2019; Yıldırım 

and Önder, 2014; Özmen and Aydoğan, 2020; Önder and Yıldırım, 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 Çay neighborhood; Yalınayak region, Atas region and Huzurkent region. 

   Si+ Si- Pi score 

Yalınayak  0,02292256 0,035660988 0,608720203 

Huzurkent  0,05663118 0,033199800 0,369580732 

Ataş  0,0331998 0,056631182 0,630419268 
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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 Ataş region and 

Yalınayak 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 Ataş region (0.63 score), Yalınayak 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 Ataş 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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Genişletilmiş Özet 

Taşımacılık faaliyetleri, ticari faaliyetlerdeki rolü sebebiyle ekonominin büyümesine, gelişmesine ve 

katma değer sağlamaya pozitif etkide bulunan bir faktördür. Ticari faaliyetler, taşımacılık faaliyetleriyle 

birlikte farklı bölgelere ulaşma imkânını bulurlar. Bu etkisinden dolayı ekonomiyi şekillendirmede 

önemli bir faaliyet olmuştur (Çancı ve Güngüren 2013, s. 199).  Taşımacılık faaliyetlerinin ekonomik 

boyutlarının yanı sıra stratejik ve çevresel boyutları da son derece önem arz etmektedir. Stratejik açıdan 

oluşturduğu önem özellikle salgın döneminde çok daha iyi anlaşılmıştır. Çevresel açıdan bakıldığında 

ise taşımacılık faaliyetlerin kent içerisinde yer alması birçok olumsuz unsuru beraberinde getirmektedir. 

Trafik sıkışıklığı, hava kirliliği, gürültü vb. unsurlar kentte yaşayan bireyler üzerinde olumsuz bir etkiye 

sahip olduğu için bu süreçlerin kentsel lojistik faaliyetleri dikkate alarak yönetilmesi gerekmektedir. 

Toplumda yaşayan bireylerin daha sessiz, daha temiz ve daha güvenilir alanlara ihtiyaçları 

bulunmaktadır (Taniguchi, 2014, s. 311). Çalışmanın gerçekleştirildiği Mersin ilinin lojistik alanında 

Türkiye’nin önde gelen illerinden biri olması, nüfusun büyük bir çoğunluğunun doğrudan veya dolaylı 

olarak lojistik sektörüyle bağlantısının bulunması, nakliye işletmelerinin sayıca fazla oluşu ve mevcutta 

bulunan lokasyondan nakliyeciler sitesinin taşınma isteği gibi faktörler bu araştırmayı önemli 

kılmaktadır.  

Kuruluş yerleri seçimi ise uzun vadeli özellik arz eden, işletmelerin rekabet gücünü doğrudan etkileyen 

stratejik yatırım kararlarından birisidir. Uzun vadeli ve stratejik bir yatırım olduğu için değişim süreçleri 

zorlu ve oldukça maliyetlidir. Bu hususta verilecek bir karar işletmeler açısından oldukça büyük öneme 

sahiptir (Ömürbek, Üstündağ ve Helvacıoğlu 2013, s. 102). Kuruluş yerleri ile ilgili seçimler 

gerçekleştirilirken taşıma maliyetleri, altyapı, pazarlama maliyetleri, işgücüne yakınlık, hammaddeye 

yakınlık gibi faktörler önem arz etmektedir. Ayrıca bu hususlar dikkate alınarak karar verilmesi de tek 

başına yeterli olmayacaktır. Bu noktada gelecek yıllarda oluşabilecek talepler de yer seçimi kararında 

büyük önem arz etmektedir. Değişen dünya koşulları ve müşteri taleplerine hızlı adapte olabilecek yer 

seçimleri de kuruluş yerleri seçimlerinde dikkat edilmesi gereken hususlardandır. Bu hususlara dikkat 

edilmemesi sonucunda oluşacak bir hatanın telafisi büyük maliyetlere yol açacaktır (Turğut ve Şahin 

2019, s. 44).Önemi giderek artan ve kritik rol oynayan taşımacılık sektörünün desteklenmesi ve 

geliştirilmesi tedarik zincirlerinin kesintiye uğramaması açısından önem arz etmektedir. Bu çalışmada 

nakliye işletmelerine ve Mersin’e katma değer sağlayacak kuruluş yeri seçimi yapılmıştır. Mersin ilinin 

lojistik faaliyetlerinin gelişmesi ve ülke ekonomisine katkı sağlaması açısından nakliye işletmelerinin 

faaliyet göstereceği sitenin en doğru lokasyonda konumlandırılması gereklidir. Tesis yeri seçimi 

işletmelerin karlılık oranlarını ve tedarik zinciri faaliyetlerini doğrudan etkileyerek lojistik 

maliyetlerinin belirlenmesinde en fazla etkisi olan karardır. Doğru konumlandırılmış bir tesis yerinin 
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işletmelerin karlılıklarına uzun vadede çok boyutlu ve olumlu etkileri olmaktadır. Bu nedenle 

yöneticilerin tesis kuruluş yeri çalışmalarını matematiksel ve analitik yöntemler ile yapmaları, sonuç 

almalarını ve başarıya ulaşılmalarını kolaylaştıracaktır. Bu sonuca ulaşabilmeleri için yöneticilerin çok 

sayıda alternatifi dikkate alarak birçok kriterin hesaplanması sonucu karmaşık problemleri çözmeleri 

beklenmektedir. Yöneticiler bu ve benzeri durumlarda ÇKKV tekniklerini kullanarak bu zor kararı 

kolaylaştırmaya ve daha doğru ve net kararlar vermeye çalışmaktadır (Yavuz ve Deveci 2014, s. 464). 

Çalışmada kuruluş yeri seçiminde en uygun yeri saptanabilmesi için problem çözümlerinde ÇKKV 

tekniklerinden Analitik Hiyerarşi Prosesi (AHP) ve TOPSIS tekniği olmak üzere iki teknik 

kullanılmıştır. Kuruluş yeri seçiminde yaygın olarak kullanılan bu iki teknik kullanılarak çalışma 

sonuçlarının güçlendirilmesi ve desteklenmesi hedeflenmiştir. İlk olarak yer seçimi ile ilgili kriterler 

belirlenmiştir. Bu kriterler Bamyacı, M. (2008). “Modern Lojistik Yönetimi: Organize Lojistik Bölgeleri 

İçin Bir Yer Seçimi Modeli “ doktora tezinde belirlemiş olduğu yer seçim kriterleri dikkate alınarak 

belirlenmiştir. Ardından AHP tekniği kullanılarak kriterlerin ağırlıklandırmaları gerçekleştirilmiştir. 

Kriter ağırlıklandırmalarından sonra TOPSIS yöntemiyle alternatifler sıralanmıştır. Bu çalışma 

taşımacılık sektöründe faaliyet gösteren nakliye işletmelerinin konumlandırılması açısından ile ilgili 

literatüre katkı sağlayarak, gelecek dönemlerde yapılacak çalışmalara da yol göstereceği 

düşünülmektedir.  

Kuruluş yeri seçimleri uzun vadeli ve ciddi boyutta yatırımlar olduğu için bu süreçlerin büyük 

titizlikle yönetilmesi gerekmektedir. Kuruluş yeri seçimleri incelendiğinde çok kriterli karar 

verme tekniklerinin bu süreçlerde oldukça fazla kullanıldığı görülmektedir. Lojistik 

faaliyetlerde depo veya taşımacılıkla ilgili tesislerin kurulumunda birçok faktörün süreci 

etkilediği düşünüldüğünde Çok Kriterli Karar Verme (ÇKKV) tekniklerinin uygulanması etkili 

sonuçların çıkmasını sağlamaktadır. Kurulum aşamasında lojistik faaliyetler için yapılacak 

doğru yer seçimi, etkililik ve verimlilik açısından ciddi avantajlar oluşturmaktadır. Bu noktada 

Mersin’de yeni yapılması planlanan nakliyeciler sitesinin yer seçimi, lojistik sektörünün etkin 

ve güçlü olduğu bir şehir için oldukça önemlidir. Yıllardır taşınması gündemde olan 

nakliyeciler sitesi için son dönemlerde ciddi ve somut adımlar atılmaktadır. Bu adımlar 

doğrultusunda karar vericilere yer seçimi konusunda yardımcı olabilmek çalışmamızın nihai 

amacını oluşturmaktadır. Bu çalışma ile Mersin ekonomisine ve lojistik sektörüne katkıda 

bulunmak hedeflenmiştir. Öncelikle yer seçim kriterleri dikkate alınarak uzmanlarla 

görüşmeler gerçekleştirilmiştir. Bu hususta Mersin Nakliyeciler Derneği üyeleri ve alanında 

uzman kişilerle görüşmeler yapılmış, taşınma ile ilgili gündemde olan alternatif lokasyonlar 

tespit edilmiş ve bu adreslere yoğunlaşılmıştır. Alternatif lokasyonlar belirlendikten uzmanların 

kriterleri ikili olarak karşılaştırmaları istenilmiştir. Uzman görüşleri ÇKKV tekniklerinden 

AHP yöntemi ile çözümlenerek, kriterlerin ağırlıklandırılması ve AHP sonucuna göre 

nakliyeciler sitesi için en doğru lokasyonun tespiti yapılmıştır. AHP yönteminin 

çözümlenmesinde Super Decisions v2.10.0 programından yararlanılmıştır. Çalışmamızı 

güçlendirmesi ve sonucumuzun tutarlılığını tespit edebilmek amacıyla bir yöntem daha 

kullanılmaya karar verilmiştir. Bir diğer ÇKKV yöntemi olan TOPSIS yöntemini kullanılmaya 

karar verilmiştir. TOPSIS yönteminde ise Excel uygulamasında formüller yazılarak çözümleme 

yapılmıştır. Uzman görüşü sonucunda yapılması planlanan 3 yer Mersin sınırları içerisinde yer 

alan A: Yalınayak Bölgesi B: Huzurkent Bölgesi C: Ataş Rafineri Bölgesidir.  

Konunun uzmanlarından alınan bilgiler sonucunda nakliyeciler sitesinin mevcut yeri olan Çay 

mahallesinden sonra gündemde olan bu 3 bölge belirlenerek bu bölgeler üzerine araştırma 

gerçekleştirilmiştir. Bu lokasyonlar 4 ana kriter ve bunların alt kriterleri aracılığıyla sıralanmış 

ve analiz gerçekleşmiştir. 

Ana kriterlerimiz; Arazi Kriteri, Maliyet Kriteri, Mesafe Kriteri ve Sosyo Ekonomik kriterler 

olmak üzere ayrılmıştır. Bu ana kriterlerin altında ise 17 alt kriter bulunmaktadır. Bu kriterler 

ise şunlardır: 
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Arazi ile ilgili alt kriterler; 

Arazi ile ilgili kriterler, arazinin büyüklüğü, arazinin genişleme imkânı, arazinin altyapısı ve 

arazinin fiziksel şartları olmak üzere dört başlıkta incelenmiştir. 

Maliyet ile ilgili alt kriterler; 

Nakliyeciler sitesi ile ilgili maliyetler ise üç grupta ele alınmıştır. Bunlar; arazilerin maliyeti, 

tesislerin maliyeti ve kullanıcılara maliyetidir.  

Yakınlık (Mesafe) ile ilgili alt kriterler; 

Taşıma işlemi gerçekleştirecek işletmelerin kuruluş yeri birçok faktöre optimal mesafede 

olmalıdır. Burada üretim merkezlerine, havaalanına, limanlara, tüketim merkezlerine, otobana 

ve demiryoluna olan uzaklıklar dikkate alınarak önem dereceleri belirlenecektir. 

Sosyo-Ekonomik ile ilgili alt kriterler; 

Sosyo ekonomik kriterler ise dört grupta ele alınmıştır. Bu gruplar nakliyeciler sitesinin çevreye 

etkileri, trafiğe etkileri, ekonomik yaşama etkileri ve son olarak da afet lojistiğine etkileri olarak 

değerlendirilmiştir. 

Bu kriterler içerisinde yapılan karşılaştırmalarda Maliyet Kriterinin (0.55 ağırlıklandırma 

derecesi) ile nakliyeciler sitesi yeri seçiminde en önemli kriter olduğu tespit edilmiştir. 

Maliyetin yanı sıra Mesafe Kriterinin de (0.22 ağırlıklandırma derecesi) ile önemli bir etken 

olduğu görülmüştür. Alt kriterlerimizden ise nakliyeciler sitesi kurulum yeri için en fazla göze 

çarpan orana sahip kriterlerimiz ise; Kullanıcılara maliyeti kriteri (0.53 ağırlıklandırma 

derecesi) , Arazinin altyapısı kriteri (0.48 ağırlıklandırma derecesi),  Otoyola Yakınlık kriteri 

(0.41 ağırlıklandırma derecesi), Limana yakınlık kriteri (0.26 ağırlıklandırma derecesi) ve 

Kentsel Trafiğe etkisi kriteri (0.55 ağırlıklandırma derecesi) görülmüştür. AHP yöntemine göre 

en uygun yerlerin, Ataş bölgesi ve Yalınayak bölgesi olduğu sonucuna varılmıştır. Analiz 

sonucunda her iki bölgenin puanlamasının 0.37 ağırlıklandırma derecesi gelerek iki bölgeninde 

bu kurulum için uygun olabileceğini göstermektedir. Diğer bölgemiz olan Huzurkent bölgesinin 

ise 0.25’lik ağırlıklandırma derecesi oranıyla son sırada yer aldığı görülmektedir. Sonuçların 

bu kadar yakın olması ikinci bir analize duyulan ihtiyacı arttırmıştır. İkinci analiz sonucunda 

karar vermenin çok daha doğru ve güvenilir olacağı düşünülmüştür. Bu sonuçlardan yola 

çıkarak verilerimiz TOPSIS yöntemiyle de analiz edilmiştir.  TOPSIS yöntemiyle yapılan 

analizler sonucunda ise sıralama Ataş bölgesi (0,63 ağırlıklandırma derecesi), Yalınayak 

bölgesi (0,60 ağırlıklandırma derecesi) ve Huzurkent bölgesi (0,36 ağırlıklandırma derecesi) 

şeklinde gerçekleşmiştir. Her iki yöntemin sıralama sonucunun değişmediği, ağırlıklandırma 

derecelerinde farklılık olduğu tespit edilmiştir. AHP yöntemi ile TOPSIS yönteminin 

sonucunun tutarlı olduğu, yapılan analizler sonucunda nakliyeciler sitesi için yapılacak en 

uygun lokasyonun Ataş bölgesi olacağı belirlenmiştir.  

Nakliye işletmeleri Türkiye’nin hemen hemen her yerinde bir arada site şeklinde bulunan 

işletmeler olduğu için çalışmamız Türkiye’nin başka illeri için de uygulanabilir. Gelecek 

araştırmalarda, lokasyonlar değiştirilebilir ya da çoğaltılabilir. Farklı yer seçim kriterleriyle 

çalışma tekrarlanabilir. Bununla birlikte, çok kriterli karar verme tekniklerinden farklı 

yöntemler kullanılarak nakliyeciler için optimum kuruluş yeri seçiminde bulunulabilir.
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