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A novel quantitative approach to the choice of transshipment container port in the Eastern
Mediterranean basin

Dogu Akdeniz havzasinda aktarma konteyner limam secimine yeni bir niceliksel yaklasim
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ABSTRACT

In container transportation by sea, it is crucial to define the transs i erators aim
not only to reduce operational costs but also to maximize Qherefore, selecting
a transshipment hub port becomes paramount for achieyffig efficient transshlpm t capabilities. The
study aims to propose an alternative approach to d ent hub port for a
northbound container ship entering the Eastern M the Suez Channel. The
proposed model evaluates the container ports W1th a no ethod. The choice criteria
were weighted with the AHP (Analytic Hier umerical data acquired with
various scientific methods regarding eachg as used to e alternatives based on TOPSIS
(Technique for Order Preference by Siz - tal Solutiong)” Additionally, to generate data and
utilize it as a criterion a cross-sectional e garding the evaluated container ports
was also taken using the bootstt pvelopment Analysis). Thus, as a decision-maker
the line operator can determ orfy quickly using an easily applicable method

upon determining the port
important criterion for transship b port choi€e for containerized goods. The location was also

t to improve transshipment function, the proper way may be
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OZET

Deniz yoluyla konteyner tasimaciliginda aktarma tasariminin tanimlanmasi biiyiikk O6nem
tasimaktadir. Diizenli hat operatorleri sadece operasyonel maliyetleri azaltmak degil, ayn1 zamanda
miisteri memnuniyetini de en iist diizeye c¢ikarmak istemektedir. Bu nedenle, verimli aktarma
yeteneginin kazanilmasinda aktarma merkezi limani1 se¢imi problemi 6n plana ¢ikmaktadir. Bu
caligma, Siiveys Kanali iizerinden Dogu Akdeniz havzasina giren kuzey yonlii bir konteyner gemisi
icin en iyl aktarma merkezi limanini belirlemek amaciyla alternatif bir yaklasim uygulamayi

amaclamaktadir. Onerilen model,

baglantinin en onemh kriter oldugunu gostermektedir.
degerlendirildi, ancak aktarma iglevini gelistirmek i¢i
stratejiler belirlemek olabilir. Ote yandan iistyapini

last few years, the
sea freight rates
in the second half of 2022 is
2023) However, high
a key concern. As a
tors are in a more
competitive € ent for their cost and
pricing strategig®. A container line operator
manages a fleet of ships deployed on shipping
lines consisting of a series of ports to carry
containers between ports at a regular service
interval. Due to the increasing demand for
container shipping, they are deploying large
oceangoing ships carrying between hub ports to
benefit from economies of scale (Meng and
Wang, 2011). Thus, a new route pendulum is
defined from transshipment ports to the final

supply cha

konteyner
degerlendirmektedir. Sec¢im kriterleri AHP (Analitik Hiyerarsi Siireci) yontemi
ve her bir kritere iliskin cesitli bilimsel yontemlerle elde edilen say1
alternatiflerin TOPSIS'e (ideal Co6ziime Benzerlige Gore Tercih S amast
51ra1anma51 saglanmlstlr Veri olusturmak ve bunu blI‘ kriter olarak kullanm

limanlarmi1 yeni bir niceliksel yOntemle
e agirliklandirilmis
iler kullanilarak

Ontemi) gore

tination,An this regard, transit port selection
rucial for a container line operator.
Since container ports are critical nodes for the
y chain, deciding the most suitable
ansshipment port can help increase efficiency
and reduce costs for the line operators.

Container ports in the East Mediterranean are
playing a significant role between Europe, Asia
and North Africa. These container ports link
these continents, acting as strategic nodes

facilitating intercontinental cargo carriage
(Moschovou and Kapetanakis, 2023). Container
handling in this region has dramatically

increased in recent years (Notteboom et al.,
2023). To access the Mediterranean via the Asian
route, there are several alternatives other than
Port Said port at the northern exit of the Suez
Canal to unload the transit cargo on a mother ship
using the Suez route. However, each of these
alternatives has its own set of and advantages.
Therefore, making the right decision can be
considered a multi-criteria decision problem.

No scientific study has been found that examines
the preferability of container ports in the Eastern
Mediterranean in terms of transit cargo handling
demand using multi-criteria decision-making
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techniques based on quantitative methods.
Therefore, it is thought that there is a gap in the
literature. Hence, this study aims to address the
selection of suitable ports for unloading transit
cargo in the Eastern Mediterranean using multi-
criteria decision-making techniques. Criterion
weights were obtained using AHP (Analytic
Hierarchy Process) with expert opinion, and the
ranking of the alternative container ports was
made using TOPSIS (Technique for Order
Preference by Similarity to Ideal Solutions) with
quantitative data.

In the second section of the study, the literature
was reviewed. In the third section, the
approaches used were summarized. While the
fourth section includes the findings and
discussion, the last section contains the results
and limitations of the research.

2. LITERATURE REVIEW
Goal, motivation and strategy lead the
practitioner to various kinds of examining
port selection criteria. In this context, thegf€

been three main perspectives to be cosid
the maritime supply chain. First §

Line operators are genera
distinctive port features such
throughput, infras

out considerin ant rational issues. In this
context, Brian J1985) argues that the line
operators are influenced by cost more than
infrastructure and other relevant features of the
ports. In contrast, the geographical or the
infrastructural features may play a crucial role in
the selection process. For instance, Sternberg
(2000) states that the Gioia Tauro port in the mid-
Mediterranean region is a significant container
transshipment port. This distinctive
transshipment port had converted substantially in

terms of its function from an iron ore port to a
container port by 1998 thanks to its superior
geographical location, connectivity, operational
efficiency and continuous investment in
infrastructure and facilities. While Ernst (2001)
argues that the increase in transit freight potential
is due to an increase in service frequency,
transportation and the establishment of
intermodal alliances. According to Mary (2000),
in addition to distance or opgrational efficiency,
transit time, service fre and equipment
necessity also affect th€ choice. The literature
reveals that various crit@i ddressed

Chou (2007) ranked the three

3 C container ports in terms of their
futures related to the transshipment function
g/c a novel canonical representation of
ultiplication operation on three fuzzy numbers
to define the importance of criteria. For a higher
transshipment demand, the volume and the cost
of handled containers are followed by efficiency,
infrastructure and location. Bastug et al. (2022)
examine whether the choice criteria prioritized
by line operators align with what the ports
themselves consider as crucial for their regional
competitiveness. This topic is quite interesting
especially for Mediterranean basin. Because the
liner operators are working in a dynamic
environment that may affect their port selection
choices substantially and the port costs may be a
secondary consideration. The findings are
interesting because they imply that the point of
view of port operators does not coincide with the
point of view of line operators and that line
operators may prioritize different criteria in port
selection. According to the findings, the most
important criteria of competitiveness for port
operators are the location of the port, service
level, pricing and superstructure, whereas the
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most important criterion for carriers is
operational efficiency. In line with Bastug et al.
(2022), Cruz et al. (2013) applied the Analytical
Hierarchy Process (AHP) in their study, and they
observed that the main factors of port
competitiveness from the perspective of port
customers are quite different from the service
provider. They found that according to ocean
freight carriers, the main factor that stands out in
competitiveness 1is vessel turnaround time,
followed by intermodality, equipment and
infrastructure, distance to the hinterland and
depth. Even not in port selection, some studies
integrating AHP and TOPSIS methods to assess
selection problems in other fields (Xiangda et al.,
2023; Haktanir and Kahraman, 2024).

3. METHODOLOGY

3.1. AHP

This study adopts the AHP developed by Saaty
(1980) to determine criteria priorities for
defined problem. AHP consists
subjective  interpretations  and
evaluations of the decision-makers. In this
it allows the decision-makers to pagiel
alternatives, criteria, and their 4

in a hierarchical structure. A be cBpressed

that the crucial advantage of this method is to
allow the preferences, and intuition, in a logical
and structured way. Since the mid-1980s, this
method has become more popular due to the
development of group decision support systems.
On the other hand, the hierarchical structure of
AHP may not be suitable to model the
complexities of certain scenarios, especially in
contexts that are broader or different in terms of
industry and culture, due to the lack of flexibility
in the structure sider  specific
characteristics of actu@l scenarios (Munier &

application i

sion-making
d Pereira-Rojas,

port alternatives according
ia, 10 experts on port
aritime transportation filled

{lle determining the experts, their in-
ledge of the port's infrastructure and
superstructure and the factors affecting customer
rences were taken into account. The profiles
¥ the experts are summarized in Table 1.

. The profile of experts

Rank

Expertise

Professor
Assistant

Academician

Associate Professor
Associate Professor

Port management
Maritime Transportation
Port management
Port management

Professor

Academician Lecturer, PhD Port management
‘Academician Lecturer, PhD Maritime Transportation
Academician Lecturer, MD Maritime Transportation
Academician Research Assistant, PhD  Port management
Freight Forwarder Sales Manager Maritime Transportation
Expert 10 Logistician Managing Director Maritime Transportation

The implementation of the proposed AHP on
transshipment port selection problem is
summarized as follows.

Defining the goal: AHP is applied to solve a
problem or achieve a defined purpose in a
situation or case. In the application, the goal
needs to be defined clearly and can be understood

by all participants.

Constructing pair wise comparison matrices:
With AHP, one can determine the priorities of
each factor by pair wise comparison between the
main and sub-factors (if any) to measure the
marginal relationship of the criteria with the goal.
Due to such complexity, Saaty (2008) suggests
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identifying all criteria affecting the decision and
grouping those with common characteristics
among the factors in question. After all the
factors affecting the decision are brought into a
hierarchical structure, the participants' priorities
regarding the factors and alternatives are
determined by pair wise comparison. Pairwise
comparisons consist of matrices in which
alternatives are compared, initially considering
the main factors, then the sub-factors in each
main factor, and finally all factors.

Expert opinion is used to determine the
importance levels of factors and alternatives. For
this, the score scale between "1" and "9"

Table 2. Saaty’s scale of relative importanc@(Saaty, 1990

suggested by Saaty (1990), is used. If the
decision-maker thinks that either factors or
alternatives have equal importance, the decision-
maker marks as "1" among the relevant factors
and alternatives. If the decision-maker argues
that one of the two alternatives is more important
or preferable than the other, he assigns a score of
9 to that factor or alternative. On a 1-9-point
scale, each rating implies the degree of
importance or favorability. dn this way, factor
sets are standardized. Im scale proposed
by Saaty (1990) is give

Intensity of importance  Definition
1 Equal importance al

. t slightly favor one
3 Weak importance of one over a
5 Essential or strong importance udgment strongly favor one
- Demonstrated impo strongly favored and its dominance
9 Absolute imporfince ence favoring one activity over another

2,4,6,8

geometric mean is consis
both judg i

in AHP. In the
e hierarchy, the

of factors for each level:
matrices are constructed,
row averages obtained by normalization.
Thus, the row average for each factor indicates
the priority of decision-makers regarding each
factor. This process continues by making a pair
wise comparison of factors, making a pair wise
comparison of sub-factors, and comparing
alternatives for each factor. Normalization and
the definition of normality vector used are given
in Equation (1) and Equation (2), respectively.

Normalization:

b % (1

ij =
2 aij
i=1

Definition of Normality Vector:

w, =2 )

Checking consistency:

The criterion weights obtained for the factors and
alternatives should be consistent. The AHP
method can determine whether experts give
consistent answers to the questionnaire. Saaty
(1990) suggested calculating the consistency
ratio index (CI) with the values in the comparison
matrices. If the obtained consistency ratio (CR)
is less than 0.1, it can be said that the scores
assigned are internally consistent. Otherwise, the
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responses provided should be reassessed. The
equations (3) and (4) are as follows, regarding the
calculation of consistency ratio.

Cl = Amax—n

=)

)

_c
T RI

CR 4)
Amax 18 the largest eigenvalue of each matrix. CI
is the deviation of 4,4, from n. RI (Randomness
Index) is the randomly calculated correction rate
for matrices of various sizes.

3.2. TOPSIS

To compare the alternatives according to the
weighted criteria, TOPSIS method were used.
One valid reason to prefer this MCDM technique
is to pave the way for the actual quantitative data
directly to be utilized. TOPSIS (Technique for
Order Preference by Similarity to An Ideal
Solution) is one of the well-known Multi Criteria

while maximizing the benefit, the s
expected to be closest to the pgsiti

A* = {(maxV;;|j € ]), (minV;|j € J¢)}
A~ = {(minv;lj €1), (maxvy|j € J°)}

In step 5, the s on measures are calculated.
The deviation the alternatives from the
positive and negative ideal solutions is calculated
with the Euclidian distance function. Positive
ideal separation (S;) and negative ideal
separation (S;) are calculated as shown in
Equation (7) and Equation (8), respectively. In
this case, / represents the benefit, /*represents
the cost criterion. Obtained pairs of S; and S;
values should be equal to the number of
alternatives.

i=123,...

i=123,...

the n criteria and m alternatives. The decision
matrix is also called the initial matrix, as shown
in Table 3.

Table 3. Initial matrix

Xm1 Xm2 Xmn

In step 2, the decision m, rmalized. Data
obtained using diffef@@nt scales are made
comparable using norm@izats . In this

e matrix. These

Bolution valles are calculated. For the ideal

aagifc highest and lowest values in each
are selected among the values obtained
W the previous step. For the beneficial criteria,
> highest value is prioritized and for the cost
criterion the lowest value is prioritized. In
following Equation (5) and Equation (6), A*
represents the best alternative, A~ is the worst
one.

ym (%)
ym (6)
SH=(2(vy—v)" =123 ..m (7)
(S7) = /z(v,.,. ~v-)° i=1,2,3,..,m (8)

In step 6, the relative priority is calculated
according to the ideal solution. The proximity of
the alternatives to the ideal solution C; is
determined by using ideal and negative ideal
separation measures as shown in Equation (9).
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The value used for this is the share of the
negative discrimination measure in the total
separation measure. Proximity to the ideal
solution;

el 0<¢C <1 9

In the final step, alternatives are ranked
according to the relative proximity values. Thus,
by sorting the C; values from large to small, the

closest one to the ideal solution is determined as
the best alternative.

Hierarchical model for best transshipment port
selection:

This study examines the transit port selection
criteria and the best choice of container ports for
Far East-Europe line operators in the Eastern
Mediterranean after the Suez Canal passage. For
this purpose, a four-level AHP model consisting
of goal, criteria, sub-criteria gnd alternatives was
created based on expert because of the
current literature as sunfiharized in Table 4.

Study Criteria
Seaport facilities and equipment
Depth
Georgoulas et al., 2023 Connectivity

Vessel time at port

Proximity to import/export

Based on the existing literature, the critgss
identified by brainstorming were scoig
experts in the field with a queg
compatible with the AHP methodology. Pa
comparison values obtained
Decisions 3.2 computer softwg

achieve a goal. In a hi¢
goal, critesd i

ierarchical structure allows
gonal decision-making process to
pe systemaf€ally reduced. Thus, decision-
pefit from the inter-relationships of the
nts between hierarchical tiers to
faciljtate the comparison to be performed in the
t stage. In this step, the criteria are compared
among themselves. Defining the hierarchical
structure paves the way for the second step to
determine the criteria importance with a pairwise
comparison. Proposed hierarchical structure for
the port choice for container transshipment
problem is illustrated in Figure 1.

AHP

Port choice for container
transshipment

> Level 1

4

Evaluation

- Efficiency Hinterland Infrastructure

Superstructure

N N — - P

Location ‘ Connectivity Cost - Level 2

==

TOPSIS
Evaluation

MIP LIMAKPORT)|

4

EUROGATE

Figure 1. Hierarchical model of port choice for container transshipment
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The final decision is reached by determining the
relative importance of the alternatives. For this
purpose, priority values for the alternatives are
obtained by multiplying the priority values of the
alternatives for the main factors with the priority
values for the main factors. The alternative with
the highest priority value is considered the most
preferable or most important alternative. The
binary comparisons between alternatives are
performed with quantitative data.

The alternatives:

MIP (Mersin International Port) is connected by
rail and land transportation to Turkey's
industrialized cities and neighboring countries. It
is one of the crucial container ports in the
Mediterranean, with its transit and hinterland
connections with the Middle East and the Black
Sea. MIP is Turkey's largest port in terms of
annual output and its existing backyard (MIP,
2023). This multi-purpose port draws attention to
its efficient output levels as highlighted in
relevant research (Ates, 2010; Ates and Esmer
2011; Merk and Bagis, 2013; Akyar and (g€
2019).

Following substantial investments as
privatization process, starting from

addition, dredging was
allowing shi ith a draft

modern and

ort carries out its services
International Port

PORT, 2023).

serving modern container ships in the Gulf of
Iskenderun, as of its opening date, has become a
crucial alternative for the subject hinterland. It
has an annual capacity of 250,000 TEU and aims
to reach a capacity of 400,000 TEU with new
investments. In addition to providing an
advantage for companies in the Eastern
Mediterranean, Southeastern Anatolia and the
south of Central Anatolia in terms of its

geographical location, it is a close alternative
container terminal opening to the west for
Northern Iraq (ASSAN PORT, 2023).

The Port of Limassol is the main port on the
Island of Cyprus. EUROGATE took over
operations of the container port in January 2017
(EUROGATE, 2023). This port draws attention
with its distinctive geographic location and
successful managerial strategies.

The criteria:

The literature review a
utilized to select crite
importance levels usin

opinion were
—and determine the

ise comparisons
ed with TOPSIS
as summarized in

s to establish connections. Improved
liner shipping connectivity can help reduce trade
and has a direct, positive bearing on trade
olumes (UNCTAD, 2017). Therefore, this
critical feature of a container port is included to
the model as a main criterion. By the end 0f 2022,
Port liner connectivity index (PLCI) calculated
by UNCTAD (2023) are as shown in Table 5.

Table 5. Port liner connectivity scores
(UNCTAD, 2023)

Terminal PLCI

MIP 41.59

LIMAK 28.54

ASSAN 28.54

EUROGATE 10.96
Efficiency:

For a container port, efficiency can be defined as
the ratio of the inputs required to carry out
handling and related activities to the handling
and linked services achieved (Farrell, 1958;
Charnes et al., 1978). It is considered that the
ratio of physical equipment and infrastructure
inputs used for handling the output is technical
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efficiency and bootstrap efficiency scores are
estimated using the procedure of Simar and
Wilson (1998) to prevent bias due to the small
sample size (n = 16,replication = 200). To
measure the technical efficiency of the examined
terminals, the data gathered for the years between

2019 and 2022 from TURKLIM (2020, 2021,
2022, 2023) and official websites of the
terminals. The descriptive statistics of the
variables used in the frontier-based bootstrap

DEA efficiency model are summarized in Table
6.

Table 6. Descriptive statistics of the input/output variables

Variable Obs Mean Std. Dev. Min Max

Output

Throughput (TEU) 6 771,692.813 748,837.002 177,6 2,097,349.000
Inputs

Terminal area (Ha) 6 217.063 350.783

Berth length (m) 6 1,625.500 1,109.883

Channel / Berth depth (m) 6 16.650 1.404

Handling equipment (pcs) 6 8.188 5.753

The efficiency analysis was performed with R
“Benchmarking” community contributed
package. The estimated efficiency levels are
shown in Table 7. According to the results, while
MIP is the relatively the most efficient terminal
ASSAN is the least in East Mediterranean b8

The relative efficiency levels of LI
EUROGATE were estimated as 0.87

Variable
MIP

LIMAK
ASSAN
EUROGATE
Average

and Esmer (20 phasized that accessibility
to the hinterla should be optimized. They
stated that there are many studies on this subject
in the literature. Therefore, it is considered that

ic level and size
s, as they are the
ice network and size
Domestic Product) per
as used as a proxy of the

The approach channel, breakwater and port
Ance, seabed and docks of a container port are
onsidered the infrastructure of that port.
Maneuvering restrictions, improper quay shape,
and insufficient berth length regarding the time
and difficulty of berthing and unberthing
operations may affect the choice of container line
operators. Deeper terminals, longer berth spaces
and large turning circles are considered critical
elements of a transshipment terminal. Principal
component analysis was performed to calculate a
component that presents a proxy of the total
infrastructural ability of the container ports based
on different scale features. Table 8 summarizes
the infrastructural features of the alternative
terminals and the normalized infrastructure score
as of the end of 2022.

Table 8. Infrastructural features of the terminals

Terminal Terminal area (Ha) Total berth length (m) Maximum berth depth (m) Normalized PCA score
MIP 124 3,370 15.8 3.62

LIMAK 27 1,652 15.8 1.52

ASSAN 22.5 680 19 0

EUROGATE 34 800 16 1.11
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Superstructure:

The number of the equipment that performs the
handling mechanically can also be a factor that
will affect customer choice. The quantity of the
shore crane that performs the handling work may
cause interruption in operation process.
Therefore, it is considered as an influential factor
in the customer's choice of products. Table 9
summarizes the infrastructural features of the
alternative terminals as of the end of 2022.

Table 9. Superstructure of the terminals

Terminal Handling equipment (pcs)
MIP 18
LIMAK 6
ASSAN 4
EUROGATE 5

Location:

It is thought that the location of the container port
can be crucial in a line operator's choice. A

possible port congestions
situations, and distance and num

Distance to main
location and the st

shortest distances to the Asia-Europe main route
are given in Table 10. Accordingly, Limassol
EUROGATE terminal is the most advantageous
terminal in terms of the distance to the main
route.

Table 10. Distance to the main route (Port Said)

istance (nautical

Alternative Distance (km) es)

MIP 65 355.79
LIMAK 375.89
ASSAN 379.81
LIMASSOL 205.58

risct operated for
ships to make a
that port fees and
be effective in the
line operators. The
gathered from official
alternatives based on the

operators opera
fore, it {s thou

ritmeticMean(Pricergy pyLL; Pricergy pmpry) +

®)

AritmeticMean(Pricergy ryrr; Pricerpy empry)

Transshipment costs' based on 2023 prices.

Condition TEU ($) FEU ($) Average Cost ($)
T

LIMAK Erri;ltlyl 1;8 1;3 90.000
ASSAN Erri;ltlyl | (1)8 %gg 117.500
LIMASSOL rf;g 123:147‘ 123:‘7‘2 123.605

4. FINDINGS AND DISCUSSIONS

Criterion weights were determined based on
questionaries filled out by ten expert

! The transshipment of the container using the storage yard.

academicians in the field. To determine the
criteria priorities, questionnaires were utilized on
a scale of 1-9 grade, as suggested by Saaty, to use
in pairwise comparisons of criteria (Saaty, 2003).
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SuperDecisions 3.2 computer software was used
to calculate AHP formulations based on pairwise
comparisons. The geometric means of the criteria

weights obtained from the AHP approach are
shown in Table 12.

Table 12. AHP pairwise comparison matrix for the criteria priorities

Criteria Efficiency Hinterland Infrastructure Superstructure Location Connectivity Cost
Efficiency 1 4.75 0.45 2.73 0.59 0.59 0.97
Hinterland 0.21 1 0.48 0.56 0.303 0.20 0.51
Infrastructure 2.24 2.07 1 2.18 0.29 0.99
Superstructure 0.37 1.77 0.46 1 0.26 0.35
Location 1.71 3.30 3.48 3.86 1

Connectivity 3.30 5.02 2.07 3.46 0.85

Cost 3.48 1.97 1.00 2.86

The importance levels acting as the weights for
the pairwise comparisons to be made are given in
Table 13. In addition, as shown in Table 11,
consistency ratio (CR) is calculated as 6%
(0.06220) This value is smaller than O0.1.
Therefore, in this case, it can be said that a
consistent criteria evaluation was carried out by
the experts. From the perspectives of the exp
the findings state that connectivity (PLC
most important criterion for the choat
transshipment port. Location, cost and effic
follow the connectivity in te
respectively. Location can be
a hub port. But in this cont€xt,
examine why connectivity is
important than locgtti
location, limited
may limit the demand
The least 4
considered as

ost common

arisen as the gigantism of
in social media and

seems a worse §8trategy to attract customers
according to th€se findings. In alignment with
Chou (2007) who stated that, for a higher
transshipment demand, the volume and the cost
of handled containers are followed by efficiency,
infrastructure and location. To aim to be a
competitive hub port, East Mediterranean
container ports need to be more connected with
their neighbors and customers as well as
considering their location. In this sense, a better

itive and negative
alternatives and
thod and given in
steps are omitted, but
ices section (Appendix II,

. Weights of the criteria and
consistency level

Weight (%)

13.430
Hinterland 4.845
Infrastructure 9.891
Superstructure 5.755
Location 23.680
Connectivity 26.038
Cost 16.361
CI/RI 0.062

The results based on actual quantitative data are
shown in Table 14. The results suggest that the
most preferable transshipment hub alternative is
MIP located in Mersin. This finding is consistent
with real-life observations. Because MIP is
Turkey's largest port in terms of annual output
and its existing backyard (MIP, 2023).

Table 14. Rank of alternatives

Alternative S; + Si— Score Rank

MIP 0.05307 0.176131 0.76845 1
LIMAKPORT 0.10814 0.096070 0.47044 2
ASSANPORT 0.13782 0.078453 0.36274 3
EUROGATE 0.16116 0.070403 0.30403 4
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In East Mediterranean, the handling outputs are
beneficial to evaluate the consistency of the
results. According to TURKLIM (Port Operators
Association of Turkey) sector report (2023),
highest amounts of transit cargo have been
recorded in MIP by the years of 2019-2022 as
shown in Table 15.

Table 15. Transit cargo handling amount of the
Turkish competitors (TURKLIM, 2023)

Alternative 2019 2020 2021 2022
MIP 480.977 429.070 456.225 437.064
LIMAKPORT 15252 21.195 24.698 30.359
ASSANPORT 9.854 5.789  8.622 10.711
S. CONCLUSION

In this study, Transshipment port selection
problem of a container line operator was
evaluated. The criteria were assessed by experts
and the alternatives were ranked according to
quantitative methods by using the actual nug

transshipment port thanks to the
applicability and consistency.
According to the findings, 4

port service quality.
ality is not prescribed
and strictly the importance of
digitalization uld be considered, which
includes redefining the seaport service quality
factors. The development of the port's customer
profile may also bring about a gradual increase in
maritime connectivity. In addition, bilateral
agreements with carriers and line operators can
play a critical role in the newly established
regular lines to provide bilateral connectivity
between ports. Finally, since the location should
not be ignored in transit port selection if a port

can not constitute an alternative to competitive
rivals with its locational features, the managers
should review their infrastructure and equipment
investment strategies in this context.

In future studies, it will be beneficial to consider
more criteria to make a Dbetter pairwise
comparison. Thus, it would be useful for the
container line operators to evaluate in a more
complex environment. Moreover, the criteria can
be decomposed to the sub-criteria and use
alternative MCDM meth he evaluation of
the alternatives.
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