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The maritime sector continues to exist as an area where density is high, and more changes occur every
day. Shipowners are going through difficulties in operating their ships in terms of sectoral fluctuations
and sustainability. Due to this difficulty, shipowners’ orientation towards the companies where they will
operate their ships has increased. Although existing research has emphasized the importance of the in-
creasing use of ship management companies and the identification of selection factors, the evaluation of
selection criteria for tanker companies with specific ship types seems to be insufficient. In the study, the
selection criteria that will support the critical decision-making process for tanker ship operating com-
panies in Türkiye are evaluated using Fuzzy Analytic Hierarchy Process (FAHP) method. It is aimed
to identify the priority criteria for the selection of a Ship Management Company (SMC), for which 4
main criteria (’Experience and Reliability’, ‘Technological Infrastructure and Organization’, ‘Financial
status’ and ‘Quality standards and Safe management system’) and 21 sub-criteria are identified and
considered. This study contributes to the development of criteria that can be used in the selection of
a ship management company depending on the ship type. In the study, experts with a minimum of 10
years of experience in tanker shipping companies, who are on active duty and at least in the position
of operations manager, assisted in the determination and evaluation of the selection criteria of the ship
operating companies. As a result of the study, the most important main criteria identified by the experts
were experience and reliability. Among the sub-criteria, the most important preferences are ’Sectoral
knowledge and expertise’, ’reputation and references’, ’personal cost’ and ’sustained performance’. The
study contributes to the development of ship management company selection criteria by ship owners
and identifies the areas that ship management companies need to improve their service standards.

© SEECMAR | All rights reserved

1. Introduction.

Shipping, being the cornerstone of the global logistics and
supply chain, necessitates expertise in various ship operations
due to the complexity of this sector, presenting a myriad of chal-
lenges for shipowners and operators in the maritime industry
(Brlecic et al., 2021).
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These challenges arise in various areas such as economic
fluctuations, high operating costs, compliance with safety and
environmental standards, following technological developments,
personnel management and constantly changing international
regulations (Yan & Peng, 2022). Effective management and
operation of the ship requires constant effort to achieve success
in this dynamic and competitive industry (Jiang et al., 2021). In
this context, ship management is a complex activity that con-
fronts shipowners with several challenges at both operational
and strategic levels (Tran et al., 2020). Within the framework
of these negativities, ship management emerged. Ship man-
agement is a well-established part of the maritime industry and
has operated as an integral element of the value chain for al-
most half a century (Hsu et al., 2021). Today, third-party Ship
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Management Companies (abbreviated as SMC), such as Vallem
group, Thome, Anglo-Eastern Group, Eastern Pacific Shipping
and Wilhelmsen Ship Management, which are leaders in the
tanker industry, account for 47% of global shipping manage-
ment (Arıcan, 2023). In Türkiye, Miklagard-s, Chemfleet and
Tankmarine can be given as examples of tanker ship companies.
With the increasing prevalence of SMC’s, a need has emerged
to identify what competitive advantages are missing from aca-
demic research (Vejvar et al., 2020).

SMCs have emerged to overcome various difficulties faced
by ship owners and shipowners, to optimize business processes
and to carry out maritime activities more effectively (Jiang et
al., 2021). The basic needs that gave rise to these companies
are technical expertise, operational efficiency, financial and le-
gal management, personnel management, and risk management
(Seo et al., 2018). The growth of SMCs has occurred because of
shipowners’ efforts to avoid the limitations of the unfavourable
financial system of national registries and excessive crew ex-
penses (Tran et al., 2020). Many shipowners are further en-
couraged by this trend due to the difficulties of coping with
high operating costs in the face of a stagnant freight market
(Papandreou et al., 2021). Transferring ship operations to a ship
management company stands out to effectively reduce operat-
ing costs (Jahn & Bussow, 2013). As a result of the increasing
trend towards outsourcing ship management activities, shipping
companies and ship owners are now faced with the inevitable
need to choose the most suitable third-party ship management
company (Yan & Pang, 2022). The decision of shipowners to
choose a SMC with which they can establish strong relation-
ships has become a very important phenomenon (Di Vaio et
al., 2021). Companies that outsource can focus on core activ-
ities within their organization by using SMC that suits their
needs, which can increase their profitability in various ways
(Stalmokaite & Hassler, 2020). It is important that tanker ship
management generally requires more detailed and specific ex-
pertise than other ship types. The reasons for this situation are
that they carry dangerous and sensitive cargoes such as liquids
or gases, ship management observes higher safety standards be-
cause the cargoes are potentially dangerous, and they are sub-
ject to strict inspection and monitoring requirements due to the
nature of the liquids or gases they carry (Bhardwaj, 2013). In
line with this selection complexity and challenge, this study de-
velops a methodology to design a transparent decision-making
tool for shipping companies to select Tanker SMC criteria in
Turkey using Fuzzy Analytic Hierarchy Process (FAHP) ap-
proach.

The continuation of the study is as follows. In Chapter 2, the
current information, and studies in the literature on this subject
are reviewed. Section 3 outlines the various criteria for select-
ing SMC. The proposed methodology is explained in section
4, followed by numerical demonstrations in section 5. Finally,
discussion and conclusion are included.

2. Literature Review.

SMC is considered a fundamental element of commercial
ship operations and useful for shipowners. The complexity of

the ship management task arises from several factors that re-
quire managing the day-to-day operations of a merchant ship
as well as various value-added services (Hsu et al., 2021). This
complexity involves a few elements that require the intervention
of highly trained professionals and must be managed meticu-
lously (Arıcan, 2023). The factors that cause this complexity
and ship company departments are listed in Table 1.

Table 1: Ship business management department.

Source: Yan & Peng, 2022.

There are various reasons why shipowners may prefer to
delegate their duties in the operation of their own ships to a
professional SMC. The first reason is that SMCs consist of pro-
fessionals who are specialized and experienced in ship manage-
ment. These companies may have extensive knowledge of ship
operations, safety standards, regulations, and industry practices.
Shipowners may prefer SMCs, thinking that this expertise will
help them perform complex ship management tasks more effec-
tively (Jahn & Bussow, 2013). The second reason is that SMC
can provide cost efficiency by taking advantage of economies
of scale. This offers ship owners the advantage of avoiding the
high operating costs they may encounter if they try to manage
it on their own and ensuring a more efficient operation (Vejvar
et al., 2020). The third reason is that they can keep up with
the latest technology and best practices in the industry. This
allows ships to be managed in a safer, more efficient, and en-
vironmentally sustainable way (Mitroussi, 2013). Ship owners
may prefer SMCs to gain a competitive advantage by taking ad-
vantage of these technological advantages (Arıcan, 2023). The
fourth reason is that they may be experienced in protecting ship
owners against potential risks (Dickie, 2014). This provides
support to ship owners in dealing with legal, financial, and op-
erational risks. The fifth and last reason is that some ship own-
ers may want to consider their ships not only as a means of
transportation but also as a financial asset (Papandreou et al.,
2021). SMCs can help increase the value of these ships and im-
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plement optimal financial strategies. For these reasons, many
ship owners may choose to delegate ship management tasks to
a professional SMC (Carriou & Wolff, 2011). This is intended
to provide a more effective, safe, and cost-effective ship opera-
tion.

In their research in 2018, Seo et al. discussed the selec-
tion of the ship management company for South Korea. It is
organized as a general study without determining the ship type.
In their study, Seo et al. conducted the overall performance
and ranking of ship management companies using an integrated
model of the Analytic Hierarchy Process (AHP) and the Fuzzy
Technique for Order Preference Based on Similarity to the Ideal
Solution (FTOPSIS). In their study, they determined 32 sub-
criteria, including 5 main criteria. As a result of the study, they
stated that competence is the most important criterion, followed
by cost, courtesy, organizational features, and image (Seo et al.,
2018).

In a study conducted in 2014, Asuquo et al. investigated the
selection model of third-party ship operators. They used a ques-
tionnaire to identify the main selection criteria and aimed to de-
velop a third-party shipping company (TPSC) selection model
based on AHP and apply it to a real TPSC selection case of
Bibby Line. In the case study, the criteria included price, rep-
utation, location, experience, technical expertise, and relation-
ship. In the research conducted on 6 criteria, the company’s
reputation and experience were found to be highly influential
in percentage terms. The study results proved that Bibby is
compatible with the existing model used in its operations and
is simpler and more visible for decision makers (Asupuo et al.,
2014).

In an article study conducted by Panayides and Cullinane
(2002), research was conducted under the title ”Vertical Frag-
mentation of Ship Management: Selection Criteria for Third
Party Selection and Evaluation”. The main purpose of the study
is to determine the criteria used in the selection of ship man-
agers, to empirically evaluate different dimensions of perfor-
mance evaluation and to discuss the potential effects of this
evaluation in terms of marketing. Survey and e-mail question-
answer methods were used in the research. While the results of
the study show that certain dimensions such as technical ability,
reputation, competence and sensitivity in evaluation and relia-
bility are important, it has also been revealed that price alone
is not perceived to be that important in the selection of ship
managers (Panayides & Cullinane, 2002).

In his study titled Competitive Strategies and Organizational
Performance in Ship Management, Panayides (2003) empiri-
cally examines the competitive strategy-performance relation-
ship in the context of ship management companies. He used
sampling, survey, and measurement techniques as methods. The
study found that there is a positive relationship between pur-
suing competitive strategies in ship management and company
performance. He found in his study that the strongest effects on
performance are achieving economies of scale, differentiation,
market orientation and competitor analysis (Panayides, 2003).

Cariou and Wolff (2011) wrote an article titled Ship Own-
ers’ Decisions Toward Ship Management Outsourcing. In their
study, discussed outsourcing in transportation and the deter-

mination of the main factors affecting the possibility of out-
sourcing. They conducted econometric analysis and found that
shipowners’ outsourcing decisions are explained by the char-
acteristics of the ships in question (age, type and size) and the
characteristics of the shipowner (country of residence and num-
ber of ships) (Cariou & Wolff, 2011).

In his book, Captain Dickie (2014) described and discussed
ship management in the 21st century. He described a multi-
dimensional ship operating company consisting of 18 chapters.
Topics include the history of ship management, maritime laws,
ship certificates and documentation, international safe manage-
ment system, international ship port facilities security system,
port state control, operations management, and ship manage-
ment (Dickie, 2014). Table 2 presents information about the
methods, objectives and research areas used in the studies on
firm selection in the maritime sector.

Since the operation of tanker ships is a difficult and costly
process, it has been determined that the selection of an operat-
ing company is difficult. For this reason, similar studies were
reviewed, and it was determined that there are studies focusing
on general company selection in the literature. When the stud-
ies conducted in Turkey and abroad are examined, it is seen that
there is no study on the criteria for a specific tanker ship oper-
ating company. As this is the first study in this field, this study
is expected to be a resource to guide the selection process for
shipping companies and shipowners.

3. Selection Criteria of Ship Management Companies.

The most frequently identified criteria were examined by
looking at studies on ship company selection. Among these cri-
teria, ’experience and reliability’, ’technological infrastructure
and organization’, ’financial status’ and ’quality standards and
safety management system’ have been used from different per-
spectives. As a result of interviews with shipowner company
officials, these criteria were discussed and included in the con-
tent of the study. The experts have the characteristics stated in
Table 3 to assist determine the ship management selection crite-
ria and sub-criteria and these experts were contacted via e-mail
and semi-structured in-depth interview technique was applied.

3.1. Experience and Reliability (ER).

Sectoral Knowledge and Expertise (SKE) refers to the knowl-
edge and expertise a company has acquired in a specific sec-
tor, under the main criterion of experience. Industry experience
helps the company understand market trends, customer needs,
and industry-specific challenges (Asuquo et al., 2014). This
enables the company to make more effective and strategic deci-
sions. In the Project and Operational Experience (POE) expe-
rience section, the experience the company has gained in past
projects increases its ability to manage future projects more ef-
fectively (Seo et al., 2018). Operational experience can help
streamline a company’s daily operations, increase efficiency,
and meet customer expectations. Reputation and References
(RR) for a company is recognized through customer testimo-
nials and a positive business reputation (Brlecic et al., 2021).
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Table 2: Studies on ship management company selection.

Source: Authors.
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Table 3: Qualifications of experts.

Source: Authors.

Customer Satisfaction (CS) is an important element that rein-
forces reliability (Tran et al., 2020). Sustained Performance
(SP) involves the company’s ability to consistently deliver high
performance. This gives customers and partners confidence that
the company is focused on long-term success.

3.2. Technological Infrastructure and Organization (TIO).

Technological infrastructure and organization are important
basic elements for companies. Achieving Competitive Advan-
tage (CCA) gives companies the ability to continually innovate
and improve (Hsu et al., 2021). Adopting innovative technolo-
gies and using these technologies effectively provides compet-
itive advantage (Vejvar et al., 2020). Operational Efficiency
and Cost Reduction (OECR) plays a critical role in automat-
ing business processes and increasing efficiency, helping busi-
nesses reduce operational costs and use resources more effec-
tively (Stalmokaite & Hassler, 2020). Digital Communications
and Services (DCS) improves customer experience and increases
customer loyalty by using digital tools to provide better service
to customers and create interactive communication channels
(Bhardwaj, 2013). By providing Data Analysis and Decision-
Making Processes (DDMP), technological infrastructure, big
data analysis and analytical capabilities and encouraging com-
panies to use this data, they can make more conscious and strate-
gic decisions, thus predicting customer demands and better un-
derstanding market trends (Dickie, 2014). Team Collaboration
and Communication (TCC) provides tools that increase cross-
team communication and facilitate collaboration (Yan & Peng,
2022). This increases efficiency within the organization, accel-
erates information sharing and enables projects to be managed
more effectively (Jeon et al., 2016). Security and Risk Man-
agement (SRM) plays an important role in protecting company
data and information. Cybersecurity measures protect customer

trust and minimize risks such as data breaches (Zhang & Tang,
2021).

3.3. Financial Status (FS).
It can be evaluated as the sum of the company’s equity, ex-

penses and service fees incurred in terms of operational sustain-
ability to ensure the functionality of the system. The expense
part of the system that monitors the loading, unloading, and
washing processes of ships and manages port processes is called
Tanker Operation Fee (TOF). Tanker Ship Management Costs
(TSMC) ensure the compliance of tanker ships with interna-
tional rules and the continuity of ship inspection systems (Riadi
& Mudaffa, 2022). There must be an organization that manages
the technical maintenance, attitude, and spare parts services of
ships (Vejvar et al., 2020). A service is provided for the techni-
cal team within this organization to follow the processes, track
spare parts and make service arrangements. Technical Support
Fee (TSF) is the financial part provided to this formation of
companies (Goulielmos et al, 2011). The human factor that en-
sures the movement, management and transportation of ships
appears to be one of the biggest items in companies (Jahn &
Bussow, 2013). Personnel employment is seen as problem-
atic, especially in the tanker market (Kim et al., 2006). There-
fore, salaries are highly progressive. The field where this ex-
pense item is located is called Personnel Cost (PC). Besides, it
would be a wrong judgment to always talk about expense items
(Poulsen & Sornn-friese, 2015). Especially when shipown-
ers enter such a system, the net money they earn is important.
This money should be expressed as Monthly Rental Fee (MCF)
(Sener & Ozturk, 2015). In this way, the money that will pro-
vide systematic gain will come from this item.

3.4. Quality Standards and Safety Management System (QSM).
Ships need an established and complete International Safety

Management System (ISM) to operate in the international sys-
tem. This system allows the ship to continue its trade comfort-
ably. Having ISO certification (ISO) for the company’s man-
agement system shows that the company’s environmental, qual-
ity and management standards are established and accredited
(Dickie, 2014). In this way, it is proof that it has a more re-
liable and established company profile. Maritime has a wide
range of activities carried out on an international basis. Many
legal problems are encountered in this system. Legal Support
Mechanism (LSM) must be in place within the company against
the problems encountered (Arıcan, 2023). It can be considered
one of the most important elements for the company’s image
(Chatzikosta, 2017). Authorized people working in your com-
pany’s departments must have good qualifications and experi-
ence, and these authorized personnel will help ships to have
a smooth operational process, documentation, and inspection
(Seo et al., 2018). Personnel Quality and Experience (PQE) in
the land support system of ships are among the most important
elements (Mitroussi, 2004). The training given to ship person-
nel before joining the ship is the most important part that shows
the quality of the companies (Bai et al., 2022). In this way, ship
personnel are prepared to work safely on board. Ship Person-
nel Training System (SPTS) is one of the basic elements in the
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quality standards and safe management system. The names and
abbreviations used in the study are given in table 4.

Define acronyms. For example, in the introduction to this
article, the meaning of JMR is defined; therefore this acronym
can be used in the rest of the article without having to explain
it. First comes the definition, then the acronym in brackets.
Thereafter, the acronym JMR can be used.

Table 4: Names and abbreviations.

Source: Authors.

4. Materials and Methods.

The general flow of the study to determine the criteria for
selecting Ship Management Companies is given in Figure 1.

4.1. Data Used.
SMC selection criteria in the literature were discussed and

then a survey was applied to determine the criteria and the hi-
erarchy of criteria. This survey also included open-ended ques-
tions. These managers, who have worked in shipowner compa-
nies and SMC for at least 10 years, are considered experts in

Figure 1: Ship Management Company Selection Methodology.

Source: Authors.

their field. The characteristics of the experts who assisted in the
study are given in Table 5.

Table 5: Qualifications of experts.

Source: Authors.

As a result, four main criteria have been identified regard-
ing the selection of SMC. These main criteria are ’Experience
and Reliability’, ’Technological Infrastructure and Organiza-
tion’, ’Financial Status’ and ’Quality Standards and Safe Man-
agement System’. Sub criteria have been determined for each
of these main criteria. The main criteria and sub-criteria are
hereafter abbreviated as indicated in Table 4. The main criteria
and sub-criteria determined are shown in Figure 2.

4.2. Data Collection.

The main and sub-criteria stated by the experts in the se-
lection of the ship management company were converted into
questionnaires by creating comparison tables on a scale of 1-
9 used in the Fuzzy AHP method. These questionnaires were
sent to the experts via e-mail and online survey tools, and expla-
nations about the purpose and importance of the questionnaire
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and how the responses would be used were included. Semi-
structured in-depth interview technique was used in the ques-
tionnaire application. In Fuzzy Analytic Hierarchy Process (FA-
HP), questionnaires are used to determine the subjective opin-
ions and preferences of experts. The survey questions used in
the study were prepared to reflect the hierarchy and criteria in
the decision-making process. In addition, in the questionnaire
form, questions expressed in fuzzy terms as well as illustra-
tive examples are given for the experts to express their opinions
based on fuzzy sets more accurately.

Figure 2: SMC selection criteria hierarchy.

Source: Authors.

4.3. Method.

The Fuzzy Analytical Hierarchy (FAHP) Method, which is
the most common multi-criteria decision-making method, was
used in the study. The rationale behind selecting this method
lies in its widespread acceptance and frequent utilization, par-
ticularly in studies focusing on criteria selection. Moreover, this
approach has seen extensive application in both ship selection
and ship company selection contexts.

4.3.1. Fuzzy Analytic Hierarchical Process (FAHP).
The FAHP technique can be considered an evolved version

of AHP. Although AHP is based on expert opinions, it does not
fully reflect an individual’s thought process. In AHP’s evalua-
tions, potential uncertainties regarding options or decisions are
ignored, which significantly affects the decision (Cheng, 1996).
Analytic Hierarchical Process (AHP) is one of the multi-criteria
decision-making methods; However, it may not be effective in
cases of uncertainty, so Fuzzy Analytical Hierarchical Process
(FAHP) emerged by combining AHP with fuzzy logic (Leung
and Cao, 2000). In FAHP applications, researchers have pre-
sented various methods to determine or rank the best option
in a multi-criteria environment using fuzzy set theory (Chan et
al., 2008). Chang (1996) developed a degree analysis method

and presented a new approach to evaluate the synthetic dimen-
sion degrees of fuzzy AHP by using 9-scale triangular fuzzy
numbers used by Saaty for pairwise comparisons (Wang et al.,
2008)). In here, Chang’s rank analysis method was used to de-
termine the criterion weights related to sailboat selection, the
steps of this method are as follows (Chang, 1996):

Step 1: According to criterion i, the value of the fuzzy syn-
thetic order is defined as follows:

S i =

m∑
j=1

M j
g ×

 n∑
i=1

m∑
j=1

M j
gi

−1

(1)

Here,
∑m

j=1 M j
g the fuzzy addition process in formula (2) is ap-

plied to the ? level analysis equation to make the equation:

m∑
j=1

M j
g=

 m∑
j=1

l j,

m∑
j=1

m j,

m∑
j=1

u j

 (2)

And
(∑n

i=1 l j,
∑n

i=1 m j,
∑n

i=1 ui

)−1
M j

gi ( j = 1, 2, . . . , m) To
give the fuzzy addition operation of the equation, the procedure
in formula (3) is performed.

n∑
i=1

m∑
j=1

M j
gi=

 n∑
i=1

l j,

n∑
i=1

m j,

n∑
i=1

ui

  (3)

And the test of the vector in the formula is calculated ac-
cording to the formula (4) below.

 n∑
i=1

m∑
j=1

M j
gi

−1

=

(
1∑n

i=1 ui
,

1∑n
i=1 m j

,
1∑n

i=1 l j

)
(4)

Step 2: The level of possibility of M ≥M 1 is defined as in
formula (5).

(M2 ≥ M1) = supy≥x
⌊
min ( µM1 (x), µM2 (y)

⌋
(5)

Likewise, it is defined with the help of the formula below.

V (M2 ≥ M1) = hgt (M1 ∩ M2) = µM2 (d)

=


1, i f m2 − m1,
0, i f l1 − u2,

l1−u2
(m2−u2)−(m1−l1) otherwise,

(6)

The upper-level intersection region is the y axis of D, as
shown in Figure 3.

Figure 3. It is the intersection between M 1 and M 2 (Chang,
1996)

To compare M1 and M2 points, both V (M2 ≥ M1) and
V (M2 ≥ M1) values must be present.

Step 3: The probability degree of a concave fuzzy number
being greater than k concave fuzzy numbers Mi (i = 1, 2, 3 ..., k))
is specified as in formula (7).

( V(M ≥ M1,M2, . . . ,Mk) =
V [(M ≥ M1) and (M ≥ M2) and ... and M ≥ Mk)] =

min V(M ≥ Mi), i = 1, 2, 3, ...., k.)
(7)
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Assuming it is

d′ (Ai) = min V (S i ≥ S k), k = 1, 2, ....., n; k , i (8)

In the next step, the weight vector is defined as in formula (9):

W ′ = (d′(A1), d′(A2), . . . , d′(An))T (9)

It shows values as many as in the formula Ai (i = 1, 2, ..., n).
Step 4: Normalized weight vector

W = (d(A1), d(A2), . . . , d(An))T (10)

W in formula (10) refers to a non-fuzzy number.

5. Results.

5.1. Findings.

For SMC selection, first the main criteria were compared
with each other. Weights were found by creating binary ma-
trices using Chang’s rank analysis technique mentioned in the
method section. The comparison matrix of the main criteria is
given in Table 6.

Table 6: Pairwise comparison matrix of main criteria.

Source: Authors.

The normalized weights of the data obtained after the pair-
wise comparison matrix of the main criteria with the data ob-
tained by using the formula specified in step 4 are given in Table
7.

Table 7: Normalized version of main criteria.

Source: Authors.

Looking at the normalized weight values in Table 7, be-
cause of the comparison made by the experts, C1 main criterion

ER received the highest value with a numerical value of 0.396.
Second was the FS C3 main criterion with a numerical value of
0.284, C2 TIO with a numerical value of 0.21 and QSM with a
numerical value of 0.19.

The expression of the sub-criteria of the ER (C1) main cri-
terion with triple fuzzy numbers, which is the linguistic expres-
sion cycle, was taken as the average of the values given by the
experts and written in the form of the binary comparison matrix
in Table 8.

Table 8: Pairwise comparison matrix of sub-criteria of ER Main
(C1) criterion.

Source: Authors.

The pairwise comparison matrix data of the five sub-criteria
of the main criterion ER (C1) and the weights of the normalized
version of the fuzzy numbers with the use of the formula spec-
ified in step 4 of FAHP are given in Table 9.

Table 9: Normalized version of Sub criteria of ER (C1) Main
Criterion.

Source: Authors.

Looking at the normalized relative weight values in Table
9, C11 SKE, one of the sub-criteria of the C1 main criterion,
received the highest value with a numerical value of 0.29. Sec-
ondly, RR C13 sub-criterion with a numerical value of 0.265,
C15 SP with a numerical value of 0.223, CS sub-criterion C14
with a numerical value of 0.118 and POE C12 with a numerical
value of 0.104 were included.

The expression of the sub-criteria of TIO (C2) main crite-
rion with triple fuzzy numbers, which is the linguistic expres-
sion cycle, is taken as the average of the values given by the
experts and written in the form of the binary comparison matrix
in Table 10.

Table 11 shows the weights of the pairwise comparison ma-
trix data of the six sub-criteria of the main criterion TIO (C2),
normalized by the fuzzy numbers using the formula specified
in step 4.
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Table 10: Pairwise comparison matrix of sub-criteria of TIO (C2) Main criterion.

Source: Authors.

Table 11: Normalized version of Sub criteria of TIO (C2) Main
Criterion.

Source: Authors.

Looking at the normalized relative weight values in Table
10, C22 OECR and TCC C25, one of the sub-criteria of the
C2 main criterion, received the two highest equal values with a
numerical value of 0.20. Secondly, with a numerical value of
0.18, DCS C23 sub criterion received the value of 0.15, while
CCA C21 received the value of 0.15. With a numerical value of
0.13, C24 DDMP and C26 SRM ranked last with a numerical
value of 0.12.

The linguistic expression of the sub-criteria of the FS (C3)
main criterion with triple fuzzy numbers was written as the pair-
wise comparison matrix in Table 12, taking the average of the
values given by the experts.

Table 12: Pairwise comparison matrix of sub-criteria of FS (C3)
Main criterion.

Source: Authors.

The pairwise comparison matrix data of the five sub-criteria
of the main criterion FS (C3), the weights of the normalized
version of the fuzzy numbers with the use of the formula spec-
ified in step 4 of FAHP are given in Table 13.

Table 13: Normalized version of sub-criteria of FS (C3) Main
Criterion.

Source: Authors.

Looking at the normalized relative weight values in Table
13, C34 PC, one of the sub-criteria of the C3 main criterion,
received the highest value with a numerical value of 0.334.
Secondly, MCF C35 sub-criterion ranked last with a numeri-
cal value of 0.243, C33 TSMC with a numerical value of 0.182,
and TOF sub-criterion C31 ranked last with a value of 0.093.

The linguistic expression cycle of the sub-criteria of the
QSM (C4) main criterion, represented in triple fuzzy numbers,
was determined by averaging the values provided by the ex-
perts. These values were then transcribed into a pairwise com-
parison matrix, which is presented in Table 14.

Table 14: Pairwise comparison matrix of sub-criteria of QSM
(C4) Main criterion.

Source: Authors.

The weights of the normalized fuzzy numbers, calculated
using the formula specified in step 4 of the pairwise comparison
matrix data, for the five sub-criteria of the main criterion of
QSM (C4), are presented in Table 15.
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Table 15: Normalized version of the sub-criteria of the QSM
(C4) Main Criterion.

Source: Authors.

When examining the normalized relative weight values in
Table 15, it’s observed that the sub-criterion C44 PQE of the
main criterion C4 received the highest value, standing at 0.334.
Following this, the sub-criterion ISM C41 secured the second
position with a numerical value of 0.214. C45 SPTS ranked
third with a value of 0.195, LSM C43 came next with a value of
0.150, and finally, ISO C42 obtained the lowest value at 0.108.

The hierarchy of importance weights for the sub-criteria is
presented in Table 16.

Table 16: General ranking of sub-criteria according to their im-
portance weights and importance weights.

Source: Authors.

Upon reviewing the importance ranking of the sub-criteria
in Table 16, it is evident that C11 SKE secured the top posi-
tion with an importance weight of 0.115. Following this, C13
RR sub-criterion was ranked second with a numerical value of
0.105 according to its importance weight. C34 PC obtained the

third position with a numerical value of 0.095. The fourth rank
was attributed to the sub-criterion C15 SP with an importance
weight of 0.088. Finally, the fifth most important criterion was
determined to be C35 MCF based on the calculation of impor-
tance weights for all sub-criteria.

5.2. Sectoral Implications.
The findings of the study regarding the selection of ship

management companies in the maritime sector will serve as an
asset for shipowners and maritime enterprises alike. These re-
sults will facilitate the decision-making process for shipowners
when choosing among multiple alternative ship management
companies, providing insight into the criteria that should be
considered during the selection process. For instance, lever-
aging the study results, a shipowner can make an informed de-
cision by evaluating the alignment of each potential ship man-
agement company with the identified criteria. Furthermore, the
study outcomes will enable companies to assess their existing
relationships with their current operating company and enact
strategic adjustments as needed. By effectively applying these
findings, ship management companies can enhance their op-
erations to be more efficient, reliable, and competitive in the
industry. Overall, the study’s conclusions offer practical guid-
ance for stakeholders in the maritime sector, fostering improved
decision-making and strategic management practices.

6. Discussion.

The study empirically assessed the comprehensive ranking
of criteria for Ship Management Companies (SMCs) by em-
ploying the Fuzzy Analytic Hierarchy Process (AHP) model.
This approach was chosen to aid in crucial decision-making
processes involved in the selection of SMCs, especially under
multiple criteria scenarios. The study successfully determined
the importance weights of significant criteria influencing the se-
lection of tanker ship operating companies. These findings pro-
vide valuable insights for stakeholders involved in the selection
process, offering a structured and data-driven approach to deci-
sion making within the maritime industry.

In the study, four main criteria to be sought in SMC selec-
tion were determined: ER, TIO, FS and QSM. According to
these main criteria, 6 sub-criteria were determined in the TIO
main criterion and 5 sub-criteria under the other main criteria.
SKE, POE, RR, CS and SP were included under the ER main
criterion. It consists of CCA, OECR, DCS, DDMP, TCC and
SRM sub-criteria under the main criterion TIO. It was created
from TOF, TSMC, TSF, PC and MCF sub-criteria under the FS
main criterion. It was created from ISM, ISO, LSM, PQE and
SPTS sub-criteria under the QSM main criterion. As a result of
the comparison survey data created by experts, first the normal-
ized weights of the main criteria were found. ER, which is the
main criterion of C1, had the highest value. Experience and re-
liability have been determined as the most important main crite-
ria for tanker ship operator selection. Here, it has been seen that
being an experienced and reliable company for the shipowner is
significantly more important than the other main criteria. Sec-
ondly, financial situation emerged as one of the main criteria.
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The financial situation, the company’s own budget, company
expenses and the net rental fee are determined to be important.
Economic impact value was seen as dominant over other main
criteria except experience and reliability. Among the main cri-
teria, the criteria with the lowest weight impact were quality
standards and safe management system. The reason for this can
be interpreted as the systems are already established and every
company should be ready in this regard. Criteria such as ’ER’
and ’FS’ are prioritized by experts because these factors are re-
garded as fundamental to a successful business. Conversely,
’QSM’, as well as ’TIO’, are not deemed decisive for the suc-
cess of a particular tanker vessel operation and are therefore not
prioritized by experts. In the case of a tanker vessel operation,
experts believe that ’ER’ and ’FS’ have a greater impact.

In interpreting the sub-criteria of the main criteria in the
study, sectoral knowledge, and expertise (C11) and reputation
and references (C13) emerge as vital sub-criteria within the ER
category. Companies’ emphasis on sectoral knowledge and ex-
pertise can yield numerous advantages. As recognition of these
advantages grows, it becomes easier to attract customers in the
competitive market landscape. Ship owners, as customers, tend
to favor companies that demonstrate a deep understanding of
their industry and effectively cater to their needs. This, in turn,
leads to increased customer satisfaction and fosters loyalty. The
study highlights the significance of these sub-criteria, empha-
sizing their importance in meeting customer demands effec-
tively. Additionally, within the reference criterion, a company’s
track record of successful past endeavors significantly enhances
its appeal. Given the close-knit nature of the maritime market,
positive references spread quickly, making reputation a crucial
factor. This underscores the importance of reputation and refer-
ences in influencing decision-making processes within the mar-
itime industry.

The most significant criteria within the TIO main criterion,
with equal weight values, were ’operational efficiency and cost
reduction’ and ’team collaboration and communication’. Op-
erational efficiency has garnered increasing importance within
maritime companies. It refers to a maritime business’s ability
to conduct its operations more effectively and efficiently, aim-
ing to enhance business processes and achieve optimal results
through the judicious use of resources. In the maritime context,
operational efficiency encompasses various factors, including
cost savings, time management, fuel consumption, equipment
management, and shipowner satisfaction. By optimizing opera-
tional efficiency and reducing costs, shipowners can effectively
minimize expenses and enhance profitability.

In the sub-criteria of the FS main criterion, Personnel Costs
(PC) and Monthly Charter Fee (MCF) were found to carry sig-
nificant weight. Personnel costs represent one of the largest ex-
pense items for companies, especially in the maritime industry.
Salaries for personnel on tanker ships are notably higher com-
pared to other vessels due to the demanding and stressful nature
of working on tanker ships. The shortage of qualified person-
nel across all ship types further exacerbates this discrepancy,
directly impacting costs. Additionally, the monthly charter fee,
another sub-criterion, plays a crucial role as it directly influ-
ences the shipowner’s earnings. It is customary for shipowners

to prioritize this issue as the income generated from charter fees
is often allocated towards covering the costs, loans, and other
expenses associated with the ships they own.

In the sub-criteria of the QSM main criterion, C44 and C41
were identified as significant. Personnel quality and experience
hold paramount importance for maritime companies, particu-
larly in the tanker ship industry, known for its stringent safety
and security standards. Incidents have demonstrated that ex-
perienced and qualified personnel play a pivotal role in ensur-
ing ship safety, crew well-being, and compliance with maritime
regulations. Additionally, given the complex regulatory envi-
ronment at both national and international levels, experienced
personnel are instrumental in ensuring compliance, facilitating
inspections, and averting non-compliance issues. The other
sub-criterion, the ISM system, serves as the operational back-
bone of the ship, ensuring systematic integrity through docu-
mentation, certification, maintenance, and sustainability efforts.
It is evident that this system holds significant importance as a
sub-criterion for tanker ship operating companies, reflecting the
industry’s emphasis on adherence to operational standards and
regulatory compliance.

When considering the overall ranking of sub-criteria, C11,
C13, C34, C14, and C35 emerge as the top five preferred cri-
teria. Among these, ’Customer Satisfaction’ (C14), ’Personnel
Cost’ (C34), ’Team Collaboration and Communication’ (C25),
and ’Tanker Ship Management Cost’ (C32) are identified as
other important priority sub-criteria by experts in the selection
criteria for ship management companies in the study. These
sub-criteria represent distinct factors not commonly found in
previous studies. For instance, in Seo et al.’s (2018) study on
ship management companies, ’Company Experience’, a sub-
criterion under the main competency criterion, parallels the ’Sec-
toral Knowledge and Expertise’ (C11) sub-criteria in this study.
Similarly, the ’Reputation of the Company’ sub-criterion iden-
tified by Asuquo et al. (2014) aligns with the ’Reputation and
References’ (C13) sub-criteria in this study, both being among
the top preferred criteria. Furthermore, while ship personnel ex-
penses are typically categorized under the umbrella of economy
in previous studies, the ’Personnel Fee’ (C34) sub-criterion in
this study highlights a similar concern. Unlike other studies,
the ’Technical Support Cost’ (C33) and ’Tanker Ship Manage-
ment Cost’ (C31) sub-criteria emerge as top priorities in this
study. Conversely, sub-criteria such as ISO Certification (C42)
and Legal Support (C43) are deemed less preferred compared
to others in terms of importance.

Conclusions.

The rapid progress and complexity in the maritime industry
has made SMC formation a vital issue for shipowners. There-
fore, the selection of operating company is very important. The
study has established a recommendation framework for the se-
lection of tanker ship SMC in Turkiye using Fuzzy AHP method-
ology. The study is limited to ship management companies and
tanker ship management in Türkiye.

In the study, it was tried to determine on which criteria the
most ideal SMC should be shaped, with 21 sub-criteria under
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4 main criteria headings. Among these sub-criteria, Sectoral
Knowledge and experience, Reputation and references and per-
sonnel cost were among the most important sub-criteria and
were preferred for the selection of companies.

As a result, from the different perspectives of shipowners,
deciding on the selection of the most suitable SMC is a chal-
lenging task due to the lack of objectivity and quantity. In this
way, a guide was presented to shipowners to enable them to
make the fastest checks to determine the importance of SMC
criteria and to eliminate difficulties or uncertainties. Especially
considering the difficulties in the tanker market and the lack of
a study of a specific tanker ship operating company, the study
data will make it easier for the process to be faster. There
may be great differences between ship management compa-
nies. Some may offer better service and quality, while others
may be of lower standards. In addition, the prices and costs
offered by different ship management companies may vary sig-
nificantly. There is a need to conduct more comprehensive re-
search in the future to find the operating company that best suits
the shipowner’s needs and expectations. In the study, alterna-
tive ship management companies were not selected based on
determined criteria. However, for future investigations, a wide
array of operating companies from both Türkiye and abroad
could be considered, facilitating an in-depth analysis of their
differences. By conducting such comparisons, insights can be
gleaned regarding the disparities between Turkish and foreign
ship operators, potentially leading to the development of a model
that identifies areas for improvement within Türkiye’s ship man-
agement sector. According to the results of the study.

• Turkish shipowner companies will have criteria to quickly
eliminate SMC companies among many companies.

• If a ship operating company is to be established, com-
pany owners can ensure the formation of the company
according to the sub-criteria determined in the study.

• In the study, especially the operation of tanker type ships
has been studied. Selection criteria for different types of
ships will be referenced in other studies.

• It will help take quick action for ship operation to reduce
the difficulties of the maritime industry and prevent loss
of time.
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paşa (2023) İstanbul.
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