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Finally, author(s) approved version of the work is queued for publishing.
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Articles submitted for a possible publication in the journal have been checked
with iThenticate program to compose similarity report. This report is sent to the editorial
board to be checked. If the program detects more than 25 percentage similarity except that
the references, the editorial board requests the revisions from the authors. If the necessary
changes does not make in 30 days, the article is declined. If the similarity rate is very high,
the article is declined, too.

Authors are obliged to comply with the TRIMMS Submission Policy.

TRIMMS does not charge any article submission or processing charges.



TRIMMS ETHICAL PRINCIPALS AND PUBLICATION POLICIES

Turkish Journal of Maritime and Marine Sciences (TRIMMYS) is an international, refereed,
multidisciplinary scientific and technology journal that has been published at least 2 times
a year since 2015. Turkish Journal of Maritime and Marine Sciences (TRIMMS) it is
committed to provide a platform where highest standards of publication ethics are the key
aspect of the editorial and peer-review processes.

The editorial process for a manuscript to the Turkish Journal of Maritime and Marine
Sciences (TRIMMS) consists of a double-blind review, which means that both the
reviewer and author identities are concealed from the reviewers, and vice versa, throughout
the review process.

If the manuscript is accepted in the review stage of the Editorial Process then, the
submission goes through the editing stage, which consists of the processes of copyediting,
language control, reference control, layout and proofreading. Reviewed articles are treated
confidentially in Turkish Journal of Maritime and Marine Sciences (TRIMMS).

Papers submitted to Turkish Journal of Maritime and Marine Sciences (TRJMMYS)
are screened for plagiarism with the iThenticate plagiarism detection tool. In case
that the editors become aware of alleged or proven scientific misconduct, they can
take the necessary steps. The editors have the right to retract an article whether
submitted to Turkish Journal of Maritime and Marine Sciences (TRJMMS) or
published in Turkish Journal of Maritime and Marine Sciences (TRJMMS).
Following the completion of the editing stage, the manuscript is then scheduled for
publication in _an issue of the Turkish Journal of Maritime and Marine Sciences
(TRIJIMMYS). The articles which are submitted to Turkish Journal of Maritime and
Marine Sciences (TRJMMS) to be published are free of article submission, processing
and publication charges. The accepted articles are published free-of-charge as online
from the journal website. The articles that are accepted to appear in the journal are
made freely available to the public via the journal’s website.

Turkish Journal of Maritime and Marine Sciences (TRIMMS) has chief editor, section
editors and an editorial board. Turkish Journal of Maritime and Marine Sciences
(TRIMMS) has an open access policy which means that all contents are freely available
without charge to the user or his/her institution. Users are allowed to read, download, copy,
distribute, print, search, or link to the full texts of the articles, or use them for any other
lawful research purposes.

Publication ethics of the Turkish Journal of Maritime and Marine Sciences
(TRIJMMS) are mainly based on the guidelines and recommendations which are
published by the Committee on Publication Ethics (COPE), Council of Science
Editors (CSE) and Elsevier’s Publishing Ethics for Editors statements. It must be
obeyved research and publication ethics in the article submitted by authors.




The duties and responsibilities of all parties in the publishing process including editors, authors
and others are defined below.

The Responsibilities of the Authors

1. Authors are responsible for the scientific, contextual, and linguistic aspects of the articles

which are published in the journal. The views expressed or implied in this publication, unless

otherwise noted, should not be interpreted as official positions of the Institution.

2. Authors should follow the “Author Guidelines” in Turkish Journal of Maritime and
Marine Sciences (TRIMMS)’s web page on DergiPark.

3. Authors should conduct their researches in an ethical and responsible manner and follow

all relevant legislation.

4. Authors should take collective responsibility for their work and for the content of their

publications.

5. Authors should check their publications carefully at all stages to ensure that methods and

findings are reported accurately.

6. Authors must represent the work of others accurately in citations, quotations and

references.

7. Authors should carefully check calculations, data presentations, typescripts/submissions

and proofs.

8. Authors should present their conclusions and results honestly and without fabrication,

falsification or inappropriate data manipulation. Research images should not be modified in a

misleading way.

9. Authors should describe their methods to present their findings clearly and
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14. Authors should follow the TRIMMS Article Submission Policy regarding that the

submitted work is original and has not been published elsewhere in any language.

15. Authors should work with the editor or publisher to correct their work promptly if errors

are discovered after publication.

16. If the work involves chemicals, procedures or equipment that have any unusual hazards

inherent in their use, the authors must clearly identify these in the manuscript.

17. 1If the work involves the use of animals or human participants, the authors should ensure

that all procedures were performed in compliance with relevant laws and institutional

guidelines and that the appropriate institutional committee(s) has approved them; the

manuscript should contain a statement to this effect.

18. Authors should also include a statement in the manuscript that informed consent was

obtained for experimentation with human participants. Because the privacy rights of human

participants must always be preserved. It is important that authors have an explicit statement

explaining that informed consent has been obtained from human participants and the

participants’ rights have been observed.

19. Authors have the responsibility of responding to the reviewers’ comments promptly and
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1. Peer review process has two fundamental purposes as follow: The first purpose is to decide

whether the relevant article can be published in Turkish Journal of Maritime and Marine

Sciences (TRIMMS) or not and the second purpose is to contribute to the improvement of the

weaknesses of the related article before the publication.

2. The peer review process for an article to the Turkish Journal of Maritime and Marine

Sciences (TRIMMS) consists of a double-blind review, which means that both the reviewer

and author identities are concealed from the reviewers, and vice versa, throughout the review

process. Reviewed articles are treated confidentially in Turkish Journal of Maritime and
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3. Reviewers must respect the confidentiality of peer review process.

4. Reviewers must refrain from using the knowledge that they have obtained during the peer

review process for their own or others’ interests.

5. Reviewers should definitely be in contact with the Turkish Journal of Maritime and Marine

Sciences (TRIMMY) if they suspect about the identity of the author(s) during the review

process and if they think that this knowledge may raise potential competition or conflict of

interest.

6. Reviewers should notify the Turkish Journal of Maritime and Marine Sciences (TRIMMS)

in case of any suspicion regarding the potential competition or conflict of interest during the

review process.

7. Reviewers should accept to review the studies in which they have the required expertise

to conduct an appropriate appraisal, they can comply with the confidentiality of the double-

blind review system and that they can keep the details about the peer review process in

confidential.

8. Reviewers should be in contact with the Turkish Journal of Maritime and Marine Sciences

(TRIMMS) in order to demand some missing documents, following the examination of the

article, supplementary files and ancillary materials.

9. Reviewers should act with the awareness that they are the most basic determinants of the

academic quality of the articles to be published in the journal and they should review the article

with the responsibility to increase academic quality.

10. Reviewers should be in contact with the Turkish Journal of Maritime and Marine

Sciences (TRIMMS) editors if they detect any irregularities with respect to the Publication

Ethics and Responsibilities.

11. Reviewers should review the articles within the time that has been allowed. If they can

not review the article within a reasonable time-frame, then they should notify the journal as

soon as possible.

12. Reviewers should report their opinions and suggestions in terms of acceptance / revision

/ rejection for the manuscript in the peer review process through the Referee Review Form

which is provided by DergiPark.

13. Incase of rejection, reviewers should demonstrate the deficient and defective issues about

the manuscript in a clear and concrete manner in the provided Referee Review Form.

14. Review reports should be prepared and submitted in accordance with the format and

content of the Referee Review Form which is provided by Turkish Journal of Maritime and

Marine Sciences (TRIMMS).

15. Review reports should be fair, objective, original and prudent manner.

16. Review reports should contain constructive criticism and suggestions about the relevant
article.




The Responsibilities of the Editors

1. Editors are responsible of enhancing the quality of the journal and supporting the authors
in their effort to produce high quality research. Under no conditions do they allow plagiarism
or scientific misconduct.

2. Editors ensure that all submissions go through a double-blind review and other editorial
procedures. All submissions are subject to a double-blind peer-review process and an editorial
decision based on objective judgment.

3. Each submission is assessed by the editor for suitability in the Turkish Journal of Maritime
and Marine Sciences (TRIMMS) and then, sent to the at least two expert reviewers.

4. Editors are responsible for seeking reviewers who do not have conflict of interest with the
authors. A double-blind review assists the editor in making editorial decisions.

5. Editors ensure that all the submitted studies have passed initial screening, plagiarism
check, review and editing. In case the editors become aware of alleged or proven scientific
misconduct, they can take the necessary steps. The editors have the right to retract an article.
The editors are willing to publish errata, retractions or apologies when needed.

TRIMMS OPEN ACCESS POLICY

TRIJMMS is an open access journal. The term open access gives the right of readers to read,
download, distribute, copy, print, search, or link to the full texts of the articles free of charge.
This is in accordance with the BOAI definition of open access. According to BOAI (Budapest
Open Access Initiative); By “open access” to peer-reviewed research literature, its free
availability on the public internet, permitting any users to read, download, copy, distribute,
print, search, or link to the full texts of these articles, crawl them for indexing, pass them as
data to software, or use them for any other lawful purpose, without financial, legal, or technical
barriers other than those inseparable from gaining access to the internet itself. The author(s)
and copyright holder(s) grant(s) to all users a free access to articles.

TRIMMS PLAGIARISM POLICY

Plagiarism can take place in two forms:

1. Author(s) deliberately copy someone else’s work and claim it as own work.

2. Author(s) copy their own previously published material either in full or in part without
providing appropriate references called as “self-plagiarism” or “duplicate publication”

Every manuscript submitted for publication to TRIMMS is checked for plagiarism after
submission and before being sent to reviewer for evaluation. “intihal.net” and “iThenticate”
are used to detect instances of overlapping and similar text in submitted manuscript.
Depending on this report, the articles can be declined or can be submitted to the editor to be
evaluated.
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TRIMMS ADVERTISEMENT POLICY

All advertisements depend on approval of the Publisher or Editor.

Scientific content and decisions made by editorial board have not been affected
by advertising.

Advertisements are separate from the scientific content.

Sales and marketing of the products within the accepted advertising are unfeasible.

Editor or publisher of the journal is not responsible for advertisement and its content. This
responsibility entirely belongs to owner of advertising.

Accepted advertisement can be placed on any page approved by the editor or publisher.
Advertising is done according to the contract between advertising company and journal
management.
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Advertising that contrary to society and publication ethics must not be published.
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Advertisements must be prepared in accordance with competition laws and other relevant
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Journal management shall not be liable for pecuniary loss due to errors of the advertising
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Analysis of Internal and External Factors Affecting Liquid Chemical Cargo Port Efficiency

Sivi Kimyasal Liman Verimliligini Etkileyen I¢ ve Dig Faktorlerin Analizi

Tiirk Denizcilik ve Deniz Bilimleri Dergisi Cilt: 10 Say1: 2 (2024) 57-70

Ercan YUKSEKYILDIZ"
' Samsun University, Faculty of Political Sciences, 55270, Samsun-Turkey

ABSTRACT

The measurement of port efficiency is a crucial requirement in the maritime sector and has been the
subject of numerous studies due to its direct impact on international trade. The methods used to
determine port efficiency vary depending on the characteristics of the operations under investigation.
Depending on which port operations are assessed, port adequacy can be measured in various ways.
In the literature, it is evident that port efficiencies are mostly determined using numerical methods.
However, when analyzing port efficiency, measuring it solely through numerical processes can lead
to misleading results in some cases. To avoid this, it is necessary to analyze non-numerical internal
and external factors that affect port efficiency. In this study, non-numerical internal and external
factors influencing port efficiency in liquid chemical cargo ports were identified through a literature
review and by experts. The identified factors were evaluated through surveys conducted with experts
specializing in liquid chemical cargo ports. The survey results were analyzed using SPSS 21.0
statistical software. According to the results obtained from the surveys, factors such as the location
and dimensions of the port area, the adequacy of hinterland connections and logistic facilities, well-
organized physical surroundings of the port, the use of technological innovations, and the proper
functioning of the quality control system were identified as significant factors affecting port
efficiency. In addition to these factors, accurate job analysis in the port, satisfactory wages, sufficient
education levels, and morale of port personnel were also found to be crucial factors influencing port
efficiency.

Keywords: Port efficiency, Liquid chemical cargo ports, Port analysis, Efficiency analysis
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OZET

Liman verimliligi 6l¢iimii, denizcilik sektoriinde dnemli bir gereksinimdir ve uluslararasi ticareti
dogrudan etkiledigi icin bir¢ok calismanin konusu olmustur. Liman verimliligini belirlemek i¢in
kullanilacak ~ yontemler, limanin incelenecek operasyonel oOzelliklerine gore degisiklik
gostermektedir. Hangi liman islemlerinin degerlendirildigine bagl olarak, liman yeterliligi birgok
sekilde olgiilebilir. Literatiirde liman verimliliklerinin daha ¢ok sayisal yontemler kullanilarak
belirlendigi goriilmektedir. Ancak liman verimliligini analiz ederken, verimliligi sadece sayisal
islemlerle 6l¢mek bazi durumlarda yaniltici sonuglara yol agabilir. Bu durumdan sakinmak i¢in liman
verimliligini etkileyen ancak sayisallastirilamayan i¢ ve dis faktorlerin analiz edilmesi gereklidir. Bu
caligmada s1v1 kimyasal yiik limanlarinda, liman verimliligini etkileyen ancak sayisallagtirilamayan
i¢ ve dis faktorler literatiir taramasi ve uzmanlar tarafindan belirlenmistir. Belirlenen faktorler sivi
kimyasal yiik limanlar1 konusunda uzmanlagmus kisilerle yapilan anketler yoluyla degerlendirilmistir.
Anket sonuglar1 SPSS 21.0 istatistiksel yazilimi1 kullanilarak degerlendirilmis olup degiskenlerin
ortalamalar1 ile standart sapmalar1 belirlenmistir. Anketlerden elde edilen sonuglara gore liman
sahasinin yeri ve boyutlari, arka saha baglantilarinin ve lojistik tesislerin 1yi diizeyde olmasi, limanin
fiziksel cevresinin iyi diizenlenmis olmasi, teknolojik yeniliklerin kullanilmasi ve kalite kontrol
sisteminin diizglin islemesi liman verimliligi agisindan 6nemli faktorler olarak tespit edilmistir. Bu
faktorlerin yani sira limanda is analizinin dogru yapilmasi, limanda ¢alisan personelin aldig1 ticretin,
egitim dilizeyinin ve moral seviyesinin yeterli olmasi da liman verimliligini etkileyen 6nemli faktorler
olarak bulunmustur.

Anahtar sozciikler: Liman verimliligi, S1v1 kimyasal yiik limanlari, Liman analizi, Verimlilik analizi

1. INTRODUCTION most ports worldwide (Ghiara and Tei, 2021).
Efficiency is the optimal utilization of all
Ports are natural or artificial coastal structures available resources by businesses to gain a
protected from wind and sea effects, equipped competitive advantage. Efficiency measurement
with adequate water depth, technical and social involves systematically collecting and analyzing
infrastructure facilities, management, support, data, and then reporting the findings regularly.
maintenance, and storage units, allowing ships to  This process helps businesses or organizations
embark and disembark passengers and cargo, keep track of the resources used, as well as the
load and unload, berth, and await (Ministry of products, services, and outputs they generate
Maritime Affairs, 2010). (Ersoy, 2021).
Ports are recognized as critical components of Port efficiency has become a significant concern
international transportation. Due to their role as in the modern world, primarily due to the
the most critical nodes in transportation, ports increase in international trade (Barros and
play a vital role in global trade, forming a crucial =~ Athanasious, 2004). Ports play a crucial role in
link within the world trade (Wang, 2011). the efficiency of a country's transportation
Recent years have witnessed a significant network (Oliveira and Cariou, 2011). The proper
increase in global economic developments, execution of services in ports positively
trends towards liberalization in world trade, and influences the entire transportation service, while
the proliferation of the international division of inadequately met services can adversely affect
labour. Consequently, the port sector has become  the entire system.
one of the fastest-growing sectors. Reduction in  Inefficiently operating ports have the potential to
tariff barriers is particularly boosting port trade, prolong the delivery times of goods, which, in
especially in many parts of the world. This makes turn, results in a reduction in competitiveness in
the port sector a driving force for economic international trade for national economies.
development (Reel and Terzi, 2008). Consequently, in today's world, the efficient and
Efficiency is a key competitive advantage for effective operation of ports has become an
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imperative (Caglar et al., 2010).

The methods used to determine port efficiency
vary depending on the specific characteristics of
the port operations under investigation.
Depending on which port processes are being
evaluated, port competency can be measured in
various ways. Furthermore, since there are
multiple port users with different and sometimes
conflicting interests, ports can also be examined
from various perspectives. For instance, a port
may be deemed efficient for shipowners but may
be considered inadequate according to the
interests of cargo owners. Therefore, port
competency cannot be determined based on a
single criterion alone. A meaningful assessment
of port competency will require a set of
indicators relating to various aspects of port
operations. These competency indicators can be
classified as operational competency measures
and customer-oriented measures. The former
category pertains to the use of productive assets
such as cranes, piers, labor, and vessels. The
latter category covers issues such as port charges,
shorter vessel turnaround times, reduced cargo
handling times, and reliability (Bolat, 2010).

As with all businesses, the location and size of
ports have a significant impact on efficiency.
Therefore, the selection of a suitable location for
a port must adhere to certain criteria. Ports should
be placed in areas with ample hinterlands. This
necessitates the selection of areas with favorable
traffic demand and natural conditions for
transportation. Additionally, having the capacity
to accommodate suitable equipment, cargo, etc.,
to meet demand is a vital factor in terms of
efficiency. From a marketing perspective, the
hinterlands come into play once again.
Furthermore,  inter-port  competition  is
considered. Factors such as pricing policy and
the use of fast and modern equipment also
expand the marketing dimensions. Another
crucial factor for the efficiency of ports is
technical aspects, encompassing technology,
work studies, quality control, and ergonomic
considerations. The stronger the technical
infrastructure of a port, the more robust its
capacity to meet demands. Ports that efficiently
meet demands operate effectively. Inadequate
technical infrastructure leads to decreased
efficiency in ports.
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In line with all other businesses, ports are
influenced by psychological and social factors.
Factors such as employee training, an efficient
organizational structure that indicates clear
delegation of authority, wages, and service fees
significantly impact efficiency. Moreover,
employee morale and motivation can bring about
significant changes. Additionally, free market
conditions, the financial resources of the port,
and financial policies also have a substantial
impact on efficiency (Bayar, 2005).

Due to its significant role in international trade,
the determination of port efficiency has been the
subject of many studies. Liu (1995) conducted a
study in the United Kingdom, using data from 28
ports for the years 1983-1990, and attempted to
determine the impact of ownership type on port
performance through stochastic frontier analysis.
Martinez-Budria et al. (1999) found that the
highest level of efficiency is observed in ports
with high complexity structures, while the lowest
efficiency is observed in ports with low
complexity structures.

Notteboom et al. (2000) determined that
container ports located in the north of Europe are
more efficient compared to those in the south,
while centrally located ports are more efficient
than feeder ports. Coto-Millan et al. (2000) and
Cullinane et al. (2006) have stated that ports with
high handling volumes have high technical
efficiency but lower scale efficiency, resulting in
lower overall efficiency. Tongzon (2001) and
Cullinane et al. (2004), in their studies,
concluded that there is no relationship between
efficiency and port size, and cargo handling
volume. Oliveira and Cariou (2011) examined
122 ports in multiple countries and found a
significant relationship between the output
variable they used, which is the volume of cargo
handled, and the efficiency value. In a study
comparing the relative efficiency of North
American and European ports, Port Klang, Johor,
and Charleston ports were found to be efficient
(Valentine and Gray, 2000). In a study conducted
to examine the efficiency of Japan's 8 major
container ports, the efficiency of the ports
between 1990 and 1999 was calculated. As a
result of the study, it was determined that the
Yokohama, Osaka, and Kobe ports had low
efficiency, while the Tokyo and Nagoya ports
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had high efficiency (Itoh, 2002). Estache et al.
(2002) conducted a study to determine the
efficiency of 11 ports in Mexico between 1996
and 1999. Cullinane et al. (2002) aimed to
determine whether there was a relationship
between the efficiency of ports and their
ownership and administrative structures. They
found that port efficiency was closely related to
port size, and private ports were more efficient
compared to public ports.

Ates (2010) conducted a study on the efficiency
of container terminals in Turkey, using data from
the years 2005 to 2009. In research aimed at
determining the efficiency of container ports in
the Mediterranean and Black Sea regions,
including some ports from Turkey, the efficiency
values of a total of 30 ports were measured using
Data Envelopment Analysis (DEA) (Niavis and
Tsekeris, 2012). In a study conducted by Caglar
(2012) to measure the efficiency of container,
general cargo, and dry cargo ports in Turkey, 9
out of 13 container ports were found to be
efficient. He identified eighteen non-quantifiable
factors that affect efficiency in Turkish dry cargo
and container ports. He conducted interviews
with expert port workers using an interview form
prepared based on these factors. He argued that
relative analysis methods alone were not
sufficient to determine the potential of port
operations. In the study conducted by Bayar in
2005, it was determined that the Haydarpasa and
Derince ports, which share the same catchment
area for container handling in Turkey, operate
with lower efficiency.

It is observed that studies on port efficiency in
the world and Turkey are predominantly focused
on container terminals. In addition, a limited
number of studies have investigated the
efficiency of ports handling bulk cargoes.
However, in the literature, it is evident that there

are very few studies conducted on the efficiency
of ports handling liquid chemical cargoes.
Therefore, it is understood that this study on the
efficiency of liquid chemical cargo ports in
Turkey is of great importance.

2. MATERIALS AND METHODS

When analyzing port efficiency, measuring it
solely through quantitative processes can lead to
misleading results in some cases. To avoid this
situation, it is necessary to analyze the non-
digitizable internal and external factors that
influence port efficiency. One of the most
effective ways to do this is through surveys and
interviews conducted with experts in the field. In
this study, non-numerical internal and external
factors influencing port efficiency in liquid
chemical cargo ports were identified through a
literature review and by experts. The identified
factors were evaluated through surveys
conducted with experts specializing in liquid
chemical cargo ports. SPSS 21.0 statistical
software was used for the evaluation of the
survey results, and the means and standard
deviations of variables were determined.

To qualitatively assess the efficiency of liquid
chemical cargo ports, factors influencing port
efficiency that cannot be measured quantitatively
were identified. A structured interview form was
prepared to facilitate the assessment of these
factors by experts in the field. The expressions
used in the interview were based on Frankel's
(1987) work identifying factors influencing port
efficiency. In this study, factors affecting port
efficiency were categorized into five groups,
namely, general factors, technical factors, social
factors, psychological factors, and institutional
factors (Table 1). The statements in the interview
were prepared to align with these factors.

Table 1. Factors influencing port efficiency (Frankel, 1987)

General Factors Technical Factors Social Factors Psychological Institutional
Factors Factors
Pprt lpcatlon and Technology Education Moral Free market
dimensions
Dlmenglons of Quality control Organization Motivation F1nanc1al. .
marketing opportunities
Work analysis Fees Financial policies

Ergonomics
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The Likert-type questionnaire method was
chosen as the data collection tool. The Likert
scale is one of the most useful question formats
(Likert, 1932). In the most used format of this
scale, respondents are directed to indicate their
level of agreement with each statement. In short,
an individual is presented with a statement and
asked to express their level of agreement using a
scale with three, five, or seven options
(Tezbasaran, 1997). In this study, a five-point
Likert scale was chosen (Table 2). Since the
Likert scale in the interview had five options, it
was evaluated as follows: strongly agree=5,
agree=4, neutral=3, disagree=2, and strongly
disagree=1.

Therefore, it is possible to categorize the
responses to interview questions into three
groups. The "strongly agree" and "agree" options
indicate a positive view, the "disagree" and
"strongly disagree" options represent a negative

neutrality. Therefore, values with an average of
4.00 or above were considered to reflect a
positive view, values below 2.00 were
considered to reflect a negative view, and others
were categorized as items indicating a neutral
view.

In this study, expert opinion was used for the
selection of the research sample. Interview forms
were completed by 25 experts. Face-to-face
interviews were conducted with experts from
Evyap, Aksa, Aktas, Altintel, Koruma Klor,
Poliport, Solventas, Yilport, Martas, and Akport
ports, while data from 15 experts working in
other ports were obtained via email. Care was
taken to select experts with a minimum of ten
years of experience in their respective fields,
with a focus on general managers, assistant
general managers, and operations managers
during the phase of filling out the interview
forms. The summary table for the experts who

view, and the '"neutral" option signifies participated in the survey is presented in Table 3.
Table 2. Likert scale interview form example (Likert, 1932)
No Statements St‘rongly Disagree Neutral Agree Strongly
Disagree Agree
1 Statement 1 X
2 Statement 2 X
3 Statement 3 X
4 Statement 4 X
5 Statement 5 X
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Table 3. Detailed information of experts

Expert Title Background Experience
Exp-1 General manager Bachelor’s 22 years
Exp-2 General manager Bachelor’s 25 years
Exp-3 General manager MSc 20 years
Exp-4 General manager Bachelor’s 24 years
Exp-5 General manager MSc 20 years
Exp-6 General manager Bachelor’s 23 years
Exp-7 General manager Bachelor’s 22 years
Exp-8 Assistant general managers Bachelor’s 15 years
Exp-9 Assistant general managers Bachelor’s 18 years
Exp-10 Assistant general managers Bachelor’s 18 years
Exp-11 Assistant general managers MSc 15 years
Exp-12 Assistant general managers Bachelor’s 14 years
Exp-13 Assistant general managers Bachelor’s 12 years
Exp-14 Assistant general managers Bachelor’s 19 years
Exp-15 Assistant general managers Bachelor’s 15 years
Exp-16 Operations manager Bachelor’s 10 years
Exp-17 Operations manager Bachelor’s 11 years
Exp-18 Operations manager MSc 11 years
Exp-19 Operations manager Bachelor’s 13 years
Exp-20 Operations manager Bachelor’s 15 years
Exp-21 Operations manager Bachelor’s 15 years
Exp-22 Operations manager MSc 14 years
Exp-23 Operations manager Bachelor’s 13 years
Exp-24 Operations manager Bachelor’s 12 years
Exp-25 Operations manager Bachelor’s 12 years

3. RESULTS AND DISCUSSIONS

A group of 25 experts were interviewed, and the
average and standard deviation values of their
responses to the interview questions are
presented in Table 4. Based on the interview
results, an analysis of the factors affecting the
efficiency of ports handling liquid chemical
cargo was conducted.

Statement 1: The average response to the first
question in the interview form, which is "The
location and size of the port area positively affect
port efficiency," is 5, with a standard deviation of
0. Therefore, the statement is strongly supported
by the experts. During the interviews, the experts
emphasized that the location and size of the port
area are one of the most significant factors
affecting port efficiency. They highlighted that if
the places where ships will berth are not
constructed appropriately, there is insufficient
manoeuvring space within the port, and intra-
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port transportation services are inadequate due to
structural reasons, port efficiency will be
negatively affected. The impact of port area and
size on port efficiency is a consensus among the
experts, and it applies not only to liquid chemical
cargo handling ports but to all types of ports.
Furthermore, it was mentioned that the location
and size of the port area are crucial factors in the
establishment phase of ports and in the selection
of port locations.

Statement 2: The average response to the second
question in the interview form, which is "Good
marketing strategies of port operations positively
affect port efficiency," is 4.56, with a standard
deviation of 0.51. The responses indicate that
experts support this statement. It was emphasized
by the experts that in a competitive market, brand
recognition is highly important. They stated that
having adequate distribution channels and the
ability to respond promptly to customer needs are
directly related to port efficiency.
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Table 4. Statistical information regarding responses to interview questions

No Statements Average Stal.ldz.‘rd
deviation
i i iti 5.00 0.00
Statement 1 The .1ocat10n and size of the port area positively affect port
efficiency
. . . - 4. 5]
Statement 2 Good ma?ketlng strategies of port operations positively affect 56 0.5
port efficiency
i iti 4.52 0.59
Statement 3 Adequate education of port personnel positively affects port
efficiency
- i i iti 4.64 0.64
Statement 4 A well orgamzeq structure of the port operation positively
affects port efficiency
i iti 4.68 0.48
Statement 5 Satlsfactory wages for port personnel positively affect port
efficiency
. . . . . 472 4
Statement 6 The use of technologmal innovations in ports positively 7 0.46
affects port efficiency
i iti iti 2.96 0.93
Statement 7 Procedures relqted to ships by local authorities positively
affect port efficiency
. . o . 4.76 0.52
Statement 8 Proper job analysis in ports positively affects port efficiency
Statement 9 A well-organized physical environment of the port positively
affects port efficiency (lighting, ventilation, sound, and noise) 4.72 0.68
i i iti 2.92 .
Statement 10 Having a variety of cargo types positively affects port 9 0.99
efficiency
ing i - iti 4.24 0.97
Statement 11 Oper.atlng in a free-market economy positively affects port
efficiency
i i i iti 5.00 0.00
Statement 12 Good hlnterlanq connections (road, railway, etc.) positively
affect port efficiency
i ici i 4.24 0.93
Statement 13 Thg _economic policies .pursued by the port operation
positively affect port efficiency
. . . 3.64 0.86
Statement 14 ~ Delays caused by ships negatively affect port efficiency
iti 4.76 0.44
Statement 15 The .morale of port employees positively affects port
efficiency
i i i i 4.52 0.65
Statement 16 Slow and 1ncomplete information sent by agents negatively
affects port efficiency
ioni i i 4.56 0.65
Statement 17 The proper functioning of the guahty control system in the
port positively affects port efficiency
. . . . 2.68 0.99
Statement 18  High port tariffs negatively affect port efficiency
i i iti 4.08 0.95
Statement 19 The ﬁnan.cnal resources of the port operation positively affect
port efficiency
.. e . o . 4.84 037
Statement 20 Logistics fagllltles in the port hlnterlanq providing a high
level of service positively affect port efficiency
i i iti 4.44 0.65
Statement 21 Adequate safety and security systems in the port positively
affect port efficiency
i i i iti 4.24 .
Statement 22 Implementing day and night shifts at the port positively 0.78
affects port efficiency
iti 4.04 0.89
Statement 23 Gove?rnment support for ports positively affects port
efficiency
L . . 4.60 0.71
Statement 24  Global economic crises negatively affect port efficiency
The distance between the terminal and storage tanks affects 4.40 0.96
Statement 25

port efficiency negatively
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Statement 3: The average response to the third
question in the interview form, which is
"Adequate education of port personnel positively
affects port efficiency," is 4.52, with a standard
deviation of 0.59. The responses show that
experts support this statement. The experts
highlighted the need for personnel working in
liquid chemical cargo ports to have special skills.
They mentioned that special precautions are
necessary due to the often-hazardous nature of
the handled cargo. All the experts consulted
emphasized the need for specialization in
handling liquid cargo and noted that it takes a
long time. They explained that the complexity of
the handling processes in liquid chemical cargo
ports is the reason for this. They also pointed out
that personnel working in liquid cargo ports
typically rise through the ranks and eventually
reach the operator level over time. They
mentioned that there could be a shortage of
personnel, particularly at the operator level in the
future. To address this, they suggested the
opening of courses or departments related to
liquid chemical cargo handling in educational
institutions and the necessity of collaborative
efforts between ports and schools to overcome
this challenge.

Statement 4: The average response to the fourth
question in the interview form, which is "A well-
organized structure of the port operation
positively affects port efficiency," is 4.64, with a
standard deviation of 0.64. Based on the obtained
data, it is understood that experts support this
statement. Considering the complexity of port
operations, it was argued that the decision-
making structure should be well-defined. It was
mentioned that the proper execution of tasks with
a well-organized structure would positively
affect port efficiency, preventing delays.
Statement 5: The average response to the fifth
question in the interview form, which is
"Satisfactory wages for port personnel positively
affect port efficiency," is 4.68, with a standard
deviation of 0.48. The responses indicate that
experts support this statement. During the
interviews, it was emphasized that a suitable
wage policy should be followed to increase
workforce efficiency and to motivate employees
for the sake of work and the operation. It was
suggested that the satisfactory wages received by
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port personnel and the recognition of their efforts
would make them feel more secure and increase
their commitment to the operation, which, in
turn, enhances port efficiency.

Statement 6: The average response to the sixth
question in the interview form, which is "The use
of technological innovations in ports positively
affects port efficiency," is 4.72, with a standard
deviation of 0.46. Based on the data obtained, it
is understood that experts support this statement.
It was stated that the automation system is an
essential element in ports handling liquid
chemical cargo. Particularly, it was emphasized
that, in most ports, operations are carried out
more quickly and safely thanks to software
containing unique features during cargo
handling. It was highlighted that access to cargo
movements and information is easy through
special sensors in tanks, which is crucial for
operators. It was also suggested that in
technologically advanced ports, less labour can
achieve more work compared to others, making
technological innovations positively impact
efficiency.

Statement 7: The average response to the seventh
question in the interview form, which is
"Procedures related to ships by local authorities
positively affect port efficiency," is 2.96, with a
standard deviation of 0.93. The responses
indicate that experts hold a neutral view on this
statement. During the interviews, it was stated
that problems often arise between ports and local
authorities. Generally, it was mentioned that
procedures determined by local authorities,
especially when evaluated in terms of
environmental impact, slow down workflow in
ports, which has a negative impact on port
efficiency.

Statement 8: The average response to the eighth
question in the interview form, which is "Proper
job analysis in ports positively affects port
efficiency," is 4.76, with a standard deviation of
0.52. The data obtained show that experts support
this statement. The experts consulted emphasized
the necessity of job analysis before any type of
operation in liquid chemical cargo ports to ensure
that tasks are carried out regularly and correctly.
It was stressed that job analysis may vary for
different cargo types due to the distinct
characteristics of the handled cargo.



Yiiksekyildiz, (2024). Turkish Journal of Maritime and Marine Sciences, 10(2): 57-70

Statement 9: The average response to the ninth
question in the interview form, which is "A well-
organized physical environment of the port
positively affects port efficiency," is 4.72, with a
standard deviation of 0.68. Based on the data
obtained, it is understood that experts support
this statement. According to the experts, one of
the most critical factors for ports to operate
efficiently is the physical environment. It was
stated that factors such as lighting, ventilation,
noise, and sound may lead to stress levels for port
employees, resulting in early fatigue. It was
argued that physically and mentally tired
personnel would work less efficiently in port
operations, which would directly affect port
efficiency. Additionally, it was noted that
effective port lighting systems are crucial for
safety, especially during nighttime operations.
Statement 10: The average response to the tenth
question in the interview form, which is "Having
a variety of cargo types positively affects port
efficiency," is 2.92, with a standard deviation of
0.99. The responses indicate that experts hold a
neutral view on this statement. In liquid chemical
cargo ports, specific loading lines should be used
for each cargo group. It was stressed that the
most important issue during the handling of
liquid chemical cargo is to avoid mixing cargo.
Having a variety of cargo types and the absence
of a dedicated loading line for each cargo would
require handling from the same loading line. In
this case, it is important to ensure that there are
no residues from the previous cargo on the
loading line, and the loading lines need to be
thoroughly cleaned using special methods. Every
part of the line, including valves, needs to be
meticulously cleaned. It was pointed out that
these procedures cause both time loss and excess
labour.

Statement 11: The average response to the
eleventh question in the interview form, which is
"Operating in a free-market economy positively
affects port efficiency," is 4.24, with a standard
deviation of 0.97. The responses indicate that
experts support this statement. Given that world
trade and transportation activities are highly
competitive, all ports are at the forefront of
international competition. To overcome such a
competitive environment, free-market economy
policies that ports will adopt are crucial. The
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opinions of the experts consulted align with these
statements.

Statement 12: The average response to the
twelfth question in the interview form, which is
"Good hinterland connections (road, railway,
etc.) positively affect port efficiency," is 5, with
a standard deviation of 0. The data obtained show
that experts strongly support this statement. In
today's port management, ports have become not
only the places where cargoes are unloaded and
loaded but also a hub where all modes of
transport converge. To send cargoes to their
destination quickly, it is crucial that the
hinterland connections of the port are in good
condition. Therefore, for cargo transport through
ports, the hinterland connections must be well-
maintained. All experts consulted during the
interviews addressed these issues and expressed
their full agreement with this statement.
Statement 13: The average response to the
thirteenth question in the interview form, which
is "The economic policies pursued by the port
operation positively affect port efficiency," is
4.24, with a standard deviation of 0.93. Based on
the data obtained, it is understood that experts
support this statement.

Statement 14: The average response to the
fourteenth question in the interview form, which
is "Delays caused by ships negatively affect port
efficiency," is 3.64, with a standard deviation of
0.86. The responses indicate that experts hold a
neutral view on this statement. Experts
mentioned that if a ship arrives late at the port,
they replace it with another ship that is ready.
The delayed ship is given a suitable date for a
later time. In case of any delays at the port, they
take the ships outside the port and wait at a
suitable location. According to experts, delays
caused by ships would affect the ship
experiencing the delay rather than the port.
Statement 15: The average response to the
fifteenth question in the interview form, which is
"The morale of port employees positively affects
port efficiency," is 4.76, with a standard
deviation of 0.44. The responses indicate that
experts support this statement. The experts
consulted emphasized that the high morale of
employees enhances efficiency, not only for
liquid chemical cargo ports but for all businesses.
They pointed out that in a task that requires
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extreme attention, like handling liquid chemical
cargo, any decrease in morale could lead to
distraction and even irreversible damage from
making mistakes without giving the necessary
importance to the job.

Statement 16: The average response to the
sixteenth question in the interview form, which
is "Slow and incomplete information sent by
agents negatively affects port efficiency," is 4.52,
with a standard deviation of 0.65. Based on the
data obtained, it is understood that experts
support this statement. During the interviews, it
was mentioned that external delays are often
caused by incorrect information and documents
sent by agents. It was particularly emphasized
that errors in cargo information on ships could
lead to significant changes in the operational
planning made by the port, which could result in
time loss. It was stated that errors made by agents
are an uncontrollable factor, but they can be
minimized with good coordination.

Statement 17: The average response to the
seventeenth question in the interview form,
which is "The proper functioning of the quality
control system in the port positively affects port
efficiency," is 4.56, with a standard deviation of
0.65. The responses indicate that experts support
this statement. Experts emphasized that in a port,
the proper functioning of the quality control
system involves having defined procedures for
all types of operations and guidelines for who
does what and how. A well-functioning quality
control  system  minimizes errors and
deficiencies, ensuring that port operations are
performed correctly. Thus, a properly
functioning quality control system contributes
significantly to port efficiency.

Statement 18: The average response to the
eighteenth question in the interview form, which
is "High port tariffs negatively affect port
efficiency," is 2.68, with a standard deviation of
0.99. The responses indicate that experts hold a
neutral view on this statement. Many of the
experts stated that this statement might be valid
for other types of ports but not for liquid
chemical cargo ports. They mentioned that
almost all liquid chemical cargo ports operating
in the country are established and managed by
companies to transport raw materials to their
industrial facilities. In such a structure where the

66

port carries its own cargo through its own port,
port tariffs are of little importance, according to
the experts.

Statement 19: The average response to the
nineteenth question in the interview form, which
is "The financial resources of the port operation
positively affect port efficiency," is 4.08, with a
standard deviation of 0.95. The responses
indicate that experts support this statement.
Experts mentioned that financially strong port
operations can swiftly address problems that
affect efficiency and require financial
expenditures. A financially strong port operation
is expected to work more efficiently compared to
other port operations.

Statement 20: The average response to the
twentieth question in the interview form, which
is "Logistics facilities in the port hinterland
providing a high level of service positively affect
port efficiency," is 4.84, with a standard
deviation of 0.37. The data indicate that experts
strongly support this statement. During the
interviews, it was emphasized that logistics
facilities that provide support to the port are
necessary for the continuous operation of port
activities. Furthermore, to maintain the
relationship between logistics facilities and the
port, good connections like road and railway
systems need to be well-established.

Statement 21: The average response to the
twenty-first question in the interview form,
which is "Adequate safety and security systems
in the port positively affect port efficiency," is
4.44, with a standard deviation of 0.65. The data
indicate that experts support this statement. To be
a safe and reliable port in global and international
trade, ports are required to make investments and
arrangements related to safety and security in line
with international obligations. According to the
experts, safety and security measures are crucial,
and a port with adequate measures would have
fewer issues, making it more efficient.
Statement 22: The average response to the
twenty-second question in the interview form,
which is "Implementing day and night shift at the
port positively affects port efficiency," is 4.24,
with a standard deviation of 0.78. The responses
indicate that experts support this statement.
Experts pointed out that in liquid chemical cargo
ports, handling operations are difficult and time-
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consuming. Therefore, the biggest disadvantage
that employees might face is sleeplessness and
fatigue. The implementation of a day and night
shift system can alleviate this issue, reducing the
possibility of human errors in handling
operations. It was emphasized that in a port with
fewer errors, efficiency would be higher.
Statement 23: The average response to the
twenty-third question in the interview form,
which is "Government support to ports positively
affects port efficiency," is 4.04, with a standard
deviation of 0.89. The data show that experts
support this statement. In their responses, the
experts highlighted the importance of the
government's role in reducing pressures on ports
and working to eliminate bureaucratic obstacles.
Statement 24: The average response to the
twenty-fourth question in the interview form,
which is "Global economic crises negatively
affect port efficiency," is 4.60, with a standard
deviation of 0.71. The responses indicate that
experts support this statement. Like in many
other industries, experts acknowledged that
economic crises have significant effects on the
port sector, and global developments directly
impact ports.

Statement 25: The average response to the
twenty-fifth question in the interview form,
which is "The distance between the terminal and
storage tanks affects port efficiency negatively,"
is 4.40, with a standard deviation of 0.96. The
data indicate that experts support this statement.
Experts mentioned that as the distance between
storage tanks and the terminal increases, there
will be higher counterpressure when handling
from the ships to the terminal, leading to longer
operations. Additionally, an increased distance
between the terminal and tanks may create a
security vulnerability, albeit rare, sometimes
leading to smuggling incidents.

When determining the efficiency of liquid
chemical cargo ports, making decisions based
solely on numerical data can sometimes lead to
misleading results. In this study, through expert
surveys conducted to evaluate non-quantifiable
data, the location and dimensions of the port area
were identified as one of the most important
factors affecting port efficiency by experts.
Furthermore, it was determined that the good
condition of port hinterland connections and

67

logistic facilities has a positive impact on port
efficiency.

According to the expert interviews conducted, it
was emphasized that the economic policies
adopted by ports and the free-market economy
also influence port efficiency. Ports are often
complex facilities, and therefore, individuals
working in such environments need to possess
specific skills. It was supported by experts that
individuals working in ports should have
received adequate levels of education, and this
would enhance port efficiency. It is predicted that
in the coming years, there will be a shortage of
personnel at the operator level in ports.
Therefore, university-level programs need to be
established to train a workforce capable of
working at the operator level in liquid chemical
cargo ports.

Results obtained from interviews with port
experts indicate that the organizational structure
of port operations is a crucial factor influencing
efficiency. Additionally, it is of utmost
importance that job analysis in ports is performed
accurately to minimize errors that may occur in
port operations. The expert opinions reveal that
ports with fewer errors operate more efficiently.
Furthermore, it was determined that having a
workforce with sufficient capacity positively
contributes to port efficiency, and that the
morale, motivation, and financial satisfaction of
employees also have a positive impact on
efficiency.

Global economic crises lead to a reduction in
cargo handling volume at ports, causing ports to

operate  well below their capacities.
Consequently, port efficiency is adversely
affected.

It has been established that an increase in the
distance between the terminal and storage tanks
in liquid chemical cargo ports has a negative
impact on efficiency. This is due to the potential
for increased counterpressure during cargo
handling operations, leading to longer operation
times and, consequently, time loss. Additionally,
the diversity of cargo types handled in ports
contributes to extended operation times,
negatively affecting efficiency.

Local authorities' procedures negatively impact
port efficiency, and the government's policies
must reduce bureaucratic procedures at ports.
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Furthermore, equipping ports with adequate
safety and security systems is crucial to minimize
complexity and job loss resulting from adverse
incidents. Since the prevention of job loss
directly affects port efficiency, necessary safety
and security measures at ports should be
organized according to international standards.
When the literature and previous studies are
evaluated, there is no evidence of research
specifically addressing the efficiency of liquid
chemical cargo ports. Efficiency analyses in the
literature have predominantly focused on
container and dry cargo ports. The results
obtained in this study appear to be quite like
those found in the literature. Caglar (2012)
determined in their study that factors such as the
location of the port area, well-established
hinterland connections, and the utilization of
technological innovations are crucial for port
efficiency. Tovar and Wall (2022) asserted in
their study that strong connections of ports with
other ports and hinterlands are among the most
significant factors influencing port efficiency.
Gorgiin (2021) expressed that the location of
ports and their proximity to transportation routes
positively contribute to their efficiency.
Additionally, studies conducted by Yuen et al.
(2012), Nazemzadeh and Vanelslander (2015),
Martinez Moya and Feo Valero (2017), Rezaei et
al. (2019), and Fahim et al. (2022) have also
indicated that the locations of ports, hinterland
connections, and the adoption of technological
innovations in ports contribute to increased port
efficiency.

4. CONCLUSIONS

The location and dimensions of the port area, the
good condition of hinterland connections and
logistic facilities, the well-organized physical
environment of the port, the utilization of
technological innovations, and the proper
functioning of the quality control system have
been identified as significant factors affecting
port efficiency by experts. In addition to these
factors, conducting accurate job analysis in the
port, and providing adequate wages, education
levels, and morale of port personnel were found
to be important factors influencing port
efficiency.
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Most ports in our country are operated by the
private sector, with profit being the primary
focus. While efforts are made to prioritize
environmental impact, customer satisfaction, and
service quality, these policies cannot be
implemented at every port. Therefore, it is
necessary for Turkey to establish a new port
policy and make the required regulations to
elevate the service quality of its ports to the level
of European Union ports.

Many Turkish ports are positioned to serve the
same catchment area, and most of these ports can
handle different types of cargo. As the variety of
cargo types handled in ports diversifies, the level
of port efficiency decreases. Moreover,
differences in efficiency emerge among ports
handling the same type of cargo, resulting in the
wastage of existing resources. To address this
issue, ports serving the same catchment area
should specialize in handling a specific type of
cargo to enhance their efficiency.

Considering only ports that handle their own
cargo, it is evident that these ports primarily
serve their proprietary industrial facilities.
Therefore, the structure of the ports and their
hinterland facilities are designed accordingly.
The cranes and other equipment used at the port
are selected to serve the incoming and outgoing
cargoes for this industrial facility. During times
when ships are not in port, the docks remain idle.
To prevent this situation, nearby ports should
collaborate and direct vessels to the underutilized
port facilities. This way, queue problems at
congested ports can be mitigated. As a result of
the study, efficiency factors that need to be taken
into consideration by various stakeholders, such
as academic researchers, planners, port
managers, and ship agents, and cannot be
measured with numerical methods, have been
analysed.
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ABSTRACT

Tiirkiye's extensive coastline and geopolitics position necessitates the importance of Ro-Ro
transportation with neighbouring countries. Tiirkiye's rapidly growing Ro-Ro transportation
significantly contributes to imports and exports, which is of great importance to the national economy.
Samsun Port is one of the most active ports in Tiirkiye's Ro-Ro transportation sector, operating in the
Black Sea region. This study examined Ro-Ro transportation at Samsun Port, and future cargo
forecasting was conducted. For this purpose, artificial neural networks and time series analysis
methods were combined. Input variables used in the study included the number of Ro-Ro ships
arriving at the port between 2009 and 2021, population figures, a specialized CPI indicator (fresh
fruits and vegetables), and export values. The output variable was the amount of cargo carried by Ro-
Ro ships. According to the results obtained, it was observed that Samsun Port would have sufficient
capacity for Ro-Ro transportation in the next 27 months in terms of wharf, port area, and operational
space.
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OZET

Tiirkiye'nin genis kiy1 seridi ve jeopolitik konumu, komsu iilkelerle Ro-Ro tagimaciliginin 6nemini
gerektirmektedir. Tirkiye’nin hizla biiyliyen Ro-Ro tasimaciligi, iilke ekonomisi i¢in biliyiikk 6nem
tastyan ithalat ve ihracata onemli katki saglamaktadir. Samsun Limani, Karadeniz bolgesinde faaliyet
gosteren, Tiirkiye Ro-Ro tagimaciligi sektoriiniin en aktif limanlarindan biridir. Bu ¢alismada Samsun
Limani'ndaki Ro-Ro tasimaciligi incelenmis ve gelecege yonelik kargo miktar1 tahminlemesi
yapilmistir. Bu amagcla yapay sinir aglar1 ve zaman serisi analiz yontemleri birlestirilmistir. Calismada
kullanilan girdi degiskenleri arasinda 2009-2021 yillar1 arasinda Samsun Limani’na gelen Ro-Ro
gemilerinin sayis1, niifus rakamlari, 6zel tamimli TUFE gostergesi (taze meyve ve sebze) ve ihracat
degerleri yer almaktadir. Cikt1 degiskeni ise Ro-Ro gemilerinin tagidigi kargo miktaridir. Elde edilen
sonuglara gore Samsun Limani'nin éniimiizdeki 27 ay igerisinde iskele, liman alan1 ve operasyonel
alan agisindan Ro-Ro tagimaciligi igin yeterli kapasiteye sahip olacagi goriilmiistir.

Anahtar sozciikler: Samsun Limani, Ro-Ro tagimaciligi, Liman kapasitesi, Tahminleme

1. INTRODUCTION

Ro-Ro transportation has become a significant
component of  contemporary  maritime
transportation (Zis and Psaraftis, 2017).
Minimizing the vessel's waiting time in ports to
reduce transportation freight costs and
maximizing profit by increasing the number of
voyages are fundamental objectives of this
transportation method (Morales-Fusco et al.,
2010; Jiang et al., 2017). Consequently, as the

competitive environment within  maritime
transportation continues to intensify, the
importance of Ro-Ro transportation is

correspondingly increasing. This transportation
model began prominently emerging in global
maritime trade during the 1940s, originating in
the Scandinavian countries. Initially focused on
passenger transportation in European ports, it
gradually adapted to cargo transportation,
evolving into deep-sea transportation (Ozdemir
and Deniz, 2013).

Ro-Ro transportation in Tiirkiye gained
significance in 1985 with the commencement of
ferry services between Trabzon (Tirkiye) and
Sochi (Russia) by the M/F Avrasya ferry at
Trabzon Port. This development rapidly
stimulated the growth of Ro-Ro transportation in
Tiirkiye due to extended queues at border
crossings, prolonged waiting times, high
highway tolls, inadequate road infrastructure,
and safety concerns associated with land-based
transportation (Yildirim, 2006). The increasing
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volume of trade and the challenges associated
with road transportation necessitated the opening
new Ro-Ro routes as an alternative to costly air
transportation. Routes such as Samsun-
Novorosisky, Samsun-Tuapse, Rize-Poti, and
Zonguldak-Odessa were established; however,
these routes have exhibited variability over time
or have been discontinued depending on
international developments (Basar ef al., 2015).
The transportation infrastructure of Samsun
province holds significant potential, with its road
connections extending to the Samsun-Sivas
railway and the Mersin port (Kahveci, 2021).
Furthermore, Carsamba Airport is crucial in
providing access to domestic and international
routes for reaching Samsun port. The hinterland
of Samsun Port's Ro-Ro transportation is
illustrated in Figure 1.

Multimodal transportation enables the transition
between different modes of transport. Ro-Ro
transportation, particularly due to the easy
integration of land vehicles onto ships, offers a
more flexible and reliable transport option. In
Ro-Ro transportation originating from Samsun
Port, Trabzon Port, and Zonguldak Ports, the
transfer of wheeled vehicles occurs between
these ports. Generally, Ro-Ro transportation
from Black Sea ports to ports in Russia and
Ukraine 1is increasingly emphasizing the
importance of multimodal transportation
(Gorgiin and Gorgiin, 2018).
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Figure 1. Samsun Port Ro-Ro Transportation Hinterland

Table 1 presents the vehicle statistics for
departures, arrivals, and the total number of
vehicles at Samsun Port between 2015 and 2022.
A decrease in transported vehicles can be
observed between 2015 and 2016. This decline
can be attributed to the diplomatic crisis that
ensued when a Russian jet entered Turkish
airspace in 2015 and was subsequently shot
down by Tiirkiye, leading to Russia imposing
embargoes on Tiirkiye in various sectors.
However, the issues were resolved through
bilateral government negotiations, and maritime
transportation services resumed (Kdstem, 2018).
An increase in demand for fresh fruits and
vegetables in Russia and the incentives
periodically provided to companies involved in
exporting seasonal products from Tiirkiye have
contributed to expanding the shipping fleets of
firms operating at Samsun Port.

The traffic of Ro-Ro transportation was
concentrated in Novorossiysk, Tuapse, and
Gelendzhik ports between 2015 and 2018.
However, after 2018, Gelendzhik Port altogether
ceased its Ro-Ro ship services. Consequently,
the number of Ro-Ro ships at Samsun Port
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increased, and there was a search for alternative
ports like Kavkaz and Temruk. This strategy
minimized the queue for Ro-Ro ships to dock at
Russian Ro-Ro ports. As depicted in Figure 2, the
increase in Ro-Ro transportation at Samsun Port
is evident each passing year. Parallel to this
increase, the capacity of Samsun Port should be
closely monitored, and potential adjustments
should be planned, considering that
infrastructure developments will take time.

In this study, Ro-Ro capacity forecasting for
Samsun Port is conducted using artificial neural
networks and time series analysis methods. The
continuation of the article is structured as
follows. In the second section, existing studies in
the literature related to port capacity forecasting
are reviewed. The third section presents the
materials and methods used in the article. The
fourth section includes the results obtained from
the analysis of the existing data. In the fifth
section, the obtained results are discussed, and
finally, the sixth section presents conclusions,
recommendations, limitations, and suggestions
for future research.
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Table 1. Vehicle Statistics Transported on Ro-Ro Lines with International Connections in Samsun
Port (Atlantis, 2022)

Year Port Arriving Vehicle Outgoing Vehicle Total Transported Vehicles
Novorossiysk 1850 2618 4468
2022 Tuapse 16048 18167 34215
Kavkaz 16782 17187 33969
Temruk 2718 3178 5896
Total 78548
Novorossiysk 10081 15815 25896
2021 Tuapse 18949 30013 48962
Kavkaz 592 526 1118
Temruk 1790 1961 3751
Total 79727
Novorossiysk 5381 6062 11443
2020 Tuapse 17737 20703 38440
Temruk 1257 1300 2557
Total 52440
2019 Novorossiysk 252 7876 8128
Tuapse 626 31839 32465
Total 43150
Novorossiysk 452 1666 2118
2018 Tuapse 1733 4269 6002
Gelendzhik 4712 6748 11460
Total 19580
Novorossiysk 3305 3498 6803
2017 Tuapse 1642 1670 3312
Gelendzhik 5484 5432 10916
Total 21031
2016 Novorossiysk 1568 1845 3413
Gelendzhik 3040 2863 5903
Total 20232
Novorossiysk 2791 7440 10231
2015 Tuapse 1138 3244 4382
Gelendzhik 7071 6782 13853
Total 28466
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“; 100000 Vehicles
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Figure 2. Vehicle Statistics Chart on Ro-Ro Lines with International Connections in Samsun Port
(Atlantis, 2022)
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2. LITERATURE REVIEW

When examining the literature on transportation
demand for ports, studies are frequently focused
on forecasting container demand.
Simultaneously, these forecasts are often
conducted using a hybrid approach, combining
multiple models. The parameters used in the
forecasting stage are commonly selected from
the macroeconomic indicators of the examined
region and its hinterland.

Eskafi et al. (2021) conducted port capacity
forecasting for Isafjordur Port in Iceland, where
the handling of different types of cargo takes
place. They employed a mutual information
approach and Bayesian statistics to eliminate
uncertainties in the model and parameters,
respectively. A total of six macroeconomic
variables were used for forecasting: national
gross domestic product (GDP), average annual
consumer price index (CPI), world GDP,
national export trade volume, national import
trade volume, and national population data. The
analysis revealed that containerized cargo at
Isafjordur Port is projected to increase in future
projections, while bulk cargo transported outside
of containers is expected to decrease.

Pang and Gebka (2017) utilized three different
models to forecast monthly port and individual
terminal container transportation demand
between 2003 and 2013. These models included
Seasonal Autoregressive Integrated Moving
Average (SARIMA), Seasonal Holt-Winters
with Additive Seasonality (MSHW), and Vector
Error Correction Model (VECM). The
performance of prediction models was evaluated
based on mean absolute error and the square root
of mean square error. Results indicated that the
MSHW model provided the most accurate
predictions for total container volume, while
SARIMA produced the least satisfactory in-
sample model fit. VECM yielded the best model
fits and predictions for individual terminals.
Results suggested that the obtained capacity
forecasts would be adequate when considering
the confidence interval of measurements.
Rashed et al. (2018) developed a three-step
approach  combining the  autoregressive
distributed lag model (ARDL) with economic
scenarios. The empirical analysis relied on a time
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series spanning from 1995 to 2017 for container
volume in the Hamburg-Le Havre (H-LH) range
and economic indices. Data such as exports,
imports, GDP, and loaded and wunloaded
container quantities were used as a control group
for the period from 2015 to 2017. The study
demonstrated an average elasticity of 1.4,
indicating a long-term relationship between trade
indices and container volume in the H-LH range.
Dragan et al. (2021) conducted a study on
demand forecasts for supply-demand cargo
transportation at the Adriatic Port of Koper and
introduced a new forecasting approach called the
DFA-ARIMAX model. This model integrates
information obtained through dynamic factor
analysis (DFA) into the ARIMAX prediction
model and includes principal component
regression and a Monte Carlo framework to
identify ~ port-specific  indicators.  Using
purchasing power, GDP, export, and import data,
they compared the accuracy of forecasts obtained
with actual data and emphasized the satisfactory
performance of the forecasting.

Moscoso-Lopez et al. (2019) presented a hybrid
approach using Artificial Neural Networks
(ANN) and Support Vector Regression (SVR)
models by utilizing eight years of daily time
series data from Algeciras Port. The model
predicted the next seven days and was compared
with realized data, revealing that the hybrid use
of both models provided superior results
compared to individual usage. The authors
highlighted the potential usefulness of the
algorithm in improving port planning and
management.

The increasing demand for maritime
transportation, driven by population growth and
economic expansion, has gradually started to
strain port infrastructure capacities over the
years. A review of the literature reveals that
forecasting models are frequently employed to
balance supply and demand between maritime
transportation and port capacity. However, there
has been no growth and capacity forecasting
study conducted for Ro-Ro transportation at
Samsun Port. Within this context, this study
holds significant importance in filling this gap in
the literature.
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3. MATERIAL AND METHOD

This study provides a 27-month forecast of the
cargo volume transported by Ro-Ro vessels at
Samsun Port. To perform this forecasting, input
data encompassing population figures, the
Consumer Price Index (CPI), export figures, and
the number of Ro-Ro vessels from January 2009
to September 2021 were utilized. Time series
analysis and artificial neural networks were
applied to these data for forecasting. The primary
reason for selecting data between 2009 and 2021
in this study is the absence of data from other
years at the port authority from which the data
was obtained.

The selection of input variables benefited from
previous studies in the literature. These studies
indicate that the macroeconomic indicators of the
port and its surroundings are the factors that most
influence transportation demand (Gokkus et al.,
2017; Gosasang et al., 2018; Eskafi et al., 2021).
The aim was to have the selected factors interact
with each other at the minimum level. Otherwise,
by influencing each other, these factors may lead
to overestimating prediction quantities.

This study aims to forecast the amount of cargo
carried by Ro-Ro ships departing from Samsun
Port. It will be determined whether Ro-Ro
transportation from Samsun Port, including the
number of ships departing from the port and the
cargo transport from the port, affects the port's
capacity. In this context, the preliminary
hypothesis of the study is defined as "The amount
of cargo transported from Samsun Port in Ro-Ro
transportation will increase by the end of 2023.

3.1. Data Set

In determining input variables, a literature
review was conducted, followed by the
compilation of parameters commonly used in
analogous forecasting studies. Subsequently, the
created parameter list was scrutinized by experts,
and the four most significant parameters
influencing the cargo volume in Ro-Ro
transportation were included as input variables in
the study.

In this context, the number of vessels, which
plays a crucial role in determining the cargo
volume, was utilized as an input variable
(Czermanski, 2017). Furthermore, the Consumer
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Price Index (CPI), which exerts a mutual
influence on the transported goods and freight
prices, was considered an input variable because
it affects the quantity of cargo transported by Ro-
Ro (De Monie ef al., 2011). Additionally, the
population of Samsun is recognized as a
significant factor influencing port activities. It is
well-known that port activities increase in
regions with a dense population (Yiiksekyildiz,
2010; Czermanski, 2017). Lastly, the monetary
values of goods exported from Samsun Port also
play a pivotal role in forecasting the cargo
volume to be transported. Variations in export
figures from the port will directly impact the
increase and decrease in cargo volume, making it
an important input variable in the study (Guo and
Yang, 2019).

The information related to the data used in the
study was obtained from datasets provided by
official institutions through online sources and
compiled in a format suitable for the study. The
input variable, which consists of the number of
Ro-Ro vessels, and the output variable, which
involves the cargo volumes transported by Ro-
Ro, were obtained from the Samsun Port
Authority (Samsun Port Authority, 2021). The
input variables, including the Consumer Price
Index (CPI) and population values, were sourced
from the Turkish Statistical Institute, while the
export figures for Samsun province were
retrieved from the website of the Tirkiye
Exporters Assembly (TIM, 2021; TURKSTAT,
2021a; TURKSTAT, 2021b).

3.2. Time Series Analysis

Time series are numerical quantities that
represent the successive changes of variables
from one period to another, depending on the
values those variables have taken. While the
obtained data don't need to occur sequentially,
having them arranged at regular intervals can be
beneficial to understanding how the series is
formed (Box et al., 2015; Montgomery et al.,
2015).

In time series analysis, numerous methods have
been developed for predicting future
observations using past and current period
observation values. These methods are illustrated
in Figure 3 (Oghan, 2010)



Simsek et al., (2024). Turkish Journal of Maritime and Marine Sciences, 10(2): 71-88

In the conducted study, the Exponential
Smoothing method of Winters (1960), which is
one of the exponential smoothing methods, was
employed. This method is used for forecasting
time series that exhibit seasonal fluctuations and
trends. The time series components that this
method applies to are the seasonal component,

| ime Series Analysis|

the average level, and the slope. The process of
updating forecasts in time series that adhere to
the mathematical inequalities is calculated
sequentially according to the following
formulation (Oghan, 2010).

Trend Analysis
Method

Moving averages
method

Exponential
smoothing method

Box-Jenkins
stimation methods

Adaptive
purification method

——

Simple exponential
smoothing method

Non-stationary
linear stochastic
models

Stationary linear
stochastic models

Holt

smoothing method

exponential Autoregressive

models (AR)

inters exponential
smoothing method

Moving average
models (MA)

Autoregressive
moving average
models (ARMA)

Figure 3. Types of Time Series Analysis Methods (Oghan, 2010)

Update the average level:
ar :a(Yf_Mt (T—S))+(1—a)(arfl +bT—1) (1)

It is represented as follows:
a, = New smoothing forecast for the average
level at period T

o = Smoothing coefficient for the average level

Y,—M,(T-s)= The deseasonalized original

data at period T
a, ,=The old smoothing forecast for the

average level at period (T-1)
b, , = The old smoothing forecast for the slope

at period (T-1)
Update the slope:
M, (T)=6(Y,—a;)+(1-8)M,(T-s) (2)

It is represented as follows,

77

M,,s(T)= New smoothing forecast for the
seasonal component in period T

0 = Smoothing coefficient of seasonal
component

Y, —a, = Seasonal variation in data obtained by

subtracting a new estimate of the mean level
from the original data

M, (T —s) =1t is the old smoothing coefficient

of the seasonal component in the period (T-s).
Estimated values of the observation in the
additive model:

Y,

T

a=ap+b+ M, (T+1-s) 3)

It is represented as follows,
Y, Forecast for the (T+1)th period

T+ —
a, = Smoothing estimate of the average level in

period T
b, = Smoothing estimate for slope in period T

M, (T +1—S) = It is a smoothing estimate for
the period (T+1) made in the period (T+1-s).
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Updating predictions in series suitable for the
multiplicative model:

Y,
ar zo{m}+(l—a)(arl+l%l) (4)
b, = 7(aT aT—1)+(1 j/)bT—l ®)
Y
MT+S(T):§[—T}+(1—5)MT(T—s) (6)
ar
It is done in the form.
Predictive values of observation in

multiplicative model:

Y,

T+l —

(a, +b.)*M,,, (T +1-5) (7)
It is done in the form (Kadilar, 2005).

The values for a and b in the equations were
obtained using the decomposition method and

regression analysis method in  Winters'
exponential ~ smoothing  method. = When
employing Winters' exponential smoothing

method, to generate reliable results for forecasts,
like in the simple exponential smoothing method,
the smoothing coefficient MAD (Mean Absolute
Deviation) representing the mean of the least
squares for prediction confidence intervals is
calculated (Kadilar, 2005)

Exponential smoothing methods, which take into
account all factors used in the calculation of time
series, are considered suitable techniques in
contemporary applications due to their cost-
effectiveness and the minimal time required for
their implementation (Oghan, 2010).
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3.3. Artificial neural networks

Artificial neural networks (ANNs) have emerged
through the mathematical modelling of the
learning process, inspired by the stages of human
brain learning (Kabalci, 2014). Within this
network, artificial neurons functionally resemble
the working system of biological neurons
(Senalp, 2017). Structurally, ANNs consist of
numerous interconnected nerve cells, referred to
as neurons. These neurons, termed as such,
constitute ~ the  fundamental  processing
mechanism within ANN (Figure 4).

3.3.1. Artificial Neural Networks Structure

Artificial neural networks are formed by the
functional structures of multiple artificial nerve
cells coming together as nodes, neurons, or
nerves. Generally, the cells are organized into
three layers, and the parallel assembly of
elements creates each layer. These layers are as
follows (Ontemel, 2016):

e Input layer: The cells in this layer are
responsible for receiving information
from the external world and transmitting
it to intermediate layers. In some
networks, there is no information
processing in the input layer.

Hidden layers: These layers process the
information received from the input layer
and send it to the output layer. Multiple
intermediate layers can exist in a
network.

Output layer: The cells in this layer
process the information received from the
intermediate layers and generate the
output that the network should produce
for the input set presented in the
network's input layer. The produced
output is then transmitted to the external
world (Figure 5).
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Figure 4. Biological Neural Cell and Artificial Neural Network (Krenker ef al., 2011)
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Figure 5. Multilayer feedforward ANN structure (Eluyode and Akomolafe, 2013)

4. RESULTS

4.1. Time Series Analysis Input Variables
Forecasting

In the initial phase of the study, Time Series
Analysis was conducted using the exponential
smoothing method with the assistance of the
STATISTICA software package. The primary
reason for choosing this method was that in
models created using other time series analyses,
the significance coefficients often turned out to
be relatively low, failing to provide accurate
results (Winters, 1960; Oghan, 2010). During
time series analysis, the method to be used for
making the best predictions based on the entered
values can be determined by the program.
Therefore, in the study, the prediction method
that provides the best forecasting and has the
lowest error rate has been preferred. In this
context, since the lowest error rate was observed
to be obtained using the linear regression
method, this method has been chosen in the
study.
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In the analyses conducted to form input
variables, the additive method was used for ship
numbers, population, and CPI forecasts, while
the multiplication method was employed for
export figures. The parameters Alpha, Delta, and
Gamma coefficients, and error terms for each
input value, obtained through time series
analysis, are provided in Table 2. Furthermore,
the resulting forecast results are presented in
Table 3 and illustrated in Figure 6.

The time series analysis conducted in this study
has shown the presence of seasonal fluctuations
in the number of ships departing from Samsun
Port over 27 months. It is predicted that 1664
ships will depart from the port by the end of
December 2023. Examination of historical data
reveals periodic increases and decreases in the
number of Ro-Ro ships, with variations
occurring in the number of ships departing from
the port during specific periods. Therefore, the
forecasting results exhibit a similarity in
structure to previous periods (MAPE=68.867).
The origin of achieving a high MAPE (Mean
Absolute Percentage FError) value in the
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prediction of the incoming ship count is
attributed to the significant fluctuations during
the previously mentioned jet crisis period.

The time series analysis conducted for the
Consumer Price Index (CPI) values in Samsun
province indicates that the increasing trend
observed in previous periods is expected to

2023. Given the current economic crisis and
exchange rate fluctuations, relevant institutions
(Turkish Statistical Institute, Central Bank,
Ministry of Trade, etc.) have also indicated that
CPI values will likely increase in the coming
periods. Therefore, it is assumed that the CPI
forecasts made in this study provide accurate

continue in future periods. It is forecasted that the  results, considering the current economic
CPI value will reach 1128.422 by December conditions (MAPE=6.097).
Table 2. Prediction Parameters Obtained for Input Variables

Value Ship number CPI Export figures Population

Method Additive Additive Multiplication Additive

Alpha coefficient 0.284 1.000 0.330 1.000

Delta coefficient 0.000 0.502 0.000 1.000

Gamma coefficient 0.043 0.000 0.052 0.000

Mean error -3.468 -0.673 989.422 -65.310

Mean absolute error 11.405 18.860 7354.116 649.509

Sums of squares 33863.126 102618.654 19135315146 389408409.285

Mean square 221.327 670.710 125067419.255 2545153.002

Mean percentage error ~ -34.055 -0.553 -2.346 -0.005

Mean abs. perc. error 68.867 6.097 16.440 0.050

Table 3. Input Variables Time Series Analysis Prediction Results
No Date Number of ships CPI prediction Export value prediction Population
prediction (pcs) (index value) (thousand US ) prediction (people)

154 1.10.2021 59 768.744 137137 1346863
155 1.11.2021 66 777.787 135444 1347815
156 1.12.2021 67 797.722 135938 1348789
157 1.01.2022 50 850.289 124669 1348117
158 1.02.2022 48 872.204 129904 1349030
159 1.03.2022 52 888.924 149224 1349949
160 1.04.2022 50 893.423 140063 1350872
161 1.05.2022 62 873.126 150447 1351779
162 1.06.2022 61 863.118 137569 1352726
163 1.07.2022 47 860.805 151691 1353699
164 1.08.2022 50 861.555 146143 1354642
165 1.09.2022 48 879.213 174269 1355590
166 1.10.2022 67 915.655 173446 1356543
167 1.11.2022 74 926.817 170530 1357501
168 1.12.2022 75 948.901 170408 1358481
169 1.01.2023 58 1003.648 155628 1357815
170  1.02.2023 56 1027.776 161508 1358734
171  1.03.2023 60 1046.739 184808 1359658
172 1.04.2023 59 1053.514 172811 1360587
173 1.05.2023 70 1035.526 184951 1361500
174 1.06.2023 70 1027.859 168528 1362452
175 1.07.2023 56 1027.923 185200 1363431
176  1.08.2023 59 1031.083 177842 1364380
177 1.09.2023 57 1051.185 211397 1365334
178 1.10.2023 76 1090.108 209755 1366293
179  1.11.2023 83 1103.786 205616 1367257
180 1.12.2023 84 1128.422 204878 1368243
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The time series analysis conducted based on the
export figures from Samsun province considers
the seasonality of export figures. Looking at
export values with periodic increases and
fluctuations, it is observed that trend values are
on an increasing trajectory. As a result of the
forecasting, it is anticipated that export figures
will continue to rise in the upcoming 27-month
period, reaching around 204878 thousand US
dollars by the end of 2023. Considering the
current conditions, with the significant increase
in the exchange rate of the US dollar, which has
led to record-breaking exports in the economic
landscape, the export forecast in this study
appears to be quite successful (MAPE=16.440).
The high MAPE value observed here, similar to
the incoming ship count, is attributed to the
effects of significant fluctuations during the jet

crisis period.

In the population figures for Samsun province,
which served as the final input variable for the
prediction, it is estimated that the population will
be 1368243 people by the end of December 2023.
Due to Samsun's geographically and
economically advantageous position, it is known
to receive constant migration from neighbouring
provinces. When examining data from previous
periods, it is evident that the population of
Samsun province has consistently increased over
the years. Therefore, these forecasts reflect an
unchanging pattern, with the population
increasing. Looking at TURKSTAT (Turkish
Statistical Institute) data for population forecasts
by years and provinces, the predictions made for
Samsun province are found to be quite similar to
TURKSTAT data (MAPE=0.050).
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Figure 6. Input Variables Prediction Graphs
4.2. Output Variable Prediction with variable, which is the amount of cargo

Artificial Neural Networks

Using the results of Time Series Analysis for
input variables, the prediction of the output
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transported by Ro-Ro ships, was carried out
using the "Artificial Neural Networks" module in
MATLAB. For this purpose, an artificial neural
network architecture consisting of four input
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variables and one output variable was created.
The constructed artificial neural network

11 Network: network1

includes one hidden layer with ten neurons and
one output layer with one neuron (Figure 7).
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Figure 7. Artificial Neural Network Architecture

In determining the number of layers and neurons
in the constructed artificial neural network, a
trial-and-error method was used to identify the
artificial network that yielded the best results.
The maximum error threshold (max fail) for
training the artificial network was set to 1000 as
a parameter. No changes were made to the other
values.

Before creating the artificial neural network,
various learning methods and transfer functions
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were employed through a trial-and-error
approach to obtain output results. It was observed
that the best results were achieved when using
the backpropagation weight/bias learning
function "learngdm" with momentum and the
variable learning rate gradient descent "traingdx"
algorithm. The "tansig" transfer function was
utilized. After training the constructed artificial
neural network, the performance values and
regression coefficients are presented in Figure 8.
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Figure 8. ANN Training and Performance Screen

The results obtained from the artificial neural
network regression in the study reveal high
values, indicating a significantly high predictive
capability of the constructed network. Figure 9
shows a training accuracy rate of 95.6% was
achieved, with a validation rate of 92.5% for the

training data and a validation rate of 93.5% for
the test data. The overall accuracy rate of the
entire network architecture was 94.5%.
Examining these accuracy rates, it is evident that
the predictions will yield highly accurate results
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Figure 9. ANN Regression Values Screen

Following the training and testing processes, the
artificial neural network was provided with 27-
month data for the four input variables
(Population, CPI, Export, Ro-Ro Count), and the
network was tasked with making predictions.
The artificial neural network's predictions for the
27-month Ro-Ro cargo amount (in tons) to be
transported according to the new data are
presented in Table 4. According to the
predictions, the amount of Ro-Ro cargo to be
transported from Samsun in December 2023 is
estimated to be 65774.9 tons. The total cargo
amount to be transported over the 27 months is
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projected to be 1622448.8 tons. The results
obtained from forecasting with artificial neural
networks reveal that the data exhibit seasonality
similar to past years and a slight trend, as
depicted in Figure 10. The reliability of the
hybrid algorithm was tested by comparing the
obtained total predicted cargo handling values
with the actual data. The predictions were
subjected to correlation analysis with the actual
transportation quantities obtained from Samsun
Port Authority, resulting in an accuracy rate of
73% (Table 5.) (Samsun Port Authority, 2023).
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Table 4. Estimation of the Amount of Cargo to be Transported by Ro-Ro in Samsun Port

Date Prediction (tons) Date Prediction (tons)
1.10.2021 9338.639 1.11.2022 129844.874
1.11.2021 99892.975 1.12.2022 129986.780
1.12.2021 97094.882 1.01.2023 60328.826
1.01.2022 28780.391 1.02.2023 55799.336
1.02.2022 18903.814 1.03.2023 72683.198
1.03.2022 34420.243 1.04.2023 67653.165
1.04.2022 18735.536 1.05.2023 94285.518
1.05.2022 60572.615 1.06.2023 99068.103
1.06.2022 38428.898 1.07.2023 60092.792
1.07.2022 4728.207 1.08.2023 62156.942
1.08.2022 7855.984 1.09.2023 67414.831
1.09.2022 2706.098 1.10.2023 69250.786
1.10.2022 97290.902 1.11.2023 69359.523

1.12.2023 65774.926
Total 1622448.781

Table 5. Correlation Analysis Between Amount of Cargo Transported and Hybrid Model

Estimation
Date Actual (tons)  Prediction (tons) Date Actual (tons) Prediction (tons)
1.10.2021 75210 9338.639 1.11.2022 148425 129844.874
1.11.2021 65010 99892.975 1.12.2022 139900 129986.780
1.12.2021 47930 97094.882 1.01.2023 76400 60328.826
1.01.2022 45925 28780.391 1.02.2023 53240 55799.336
1.02.2022 86025 18903.814 1.03.2023 72400 72683.198
1.03.2022 100175 34420.243 1.04.2023 89660 67653.165
1.04.2022 63500 18735.536 1.05.2023 76525 94285.518
1.05.2022 68225 60572.615 1.06.2023 90100 99068.103
1.06.2022 58775 38428.898 1.07.2023 40325 60092.792
1.07.2022 111175 4728.207 1.08.2023 93750 62156.942
1.08.2022 75210 7855.984 1.09.2023 65000 67414.831
1.09.2022 65010 2706.098 1.10.2023 100450 69250.786
1.10.2022 47930 97290.902 1.11.2023 110275 69359.523
Calculated correlation 0.728
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5. DISCUSSION

Based on predictions derived from time series
analysis of input variables, an artificial neural
network method was employed to forecast the
total cargo volume transported by Ro-Ro (Roll-
on / Roll-off) within 27 months. The results of
this forecasting, conducted using MATLAB,
indicate an estimated total cargo transportation of
1622448.8 tons from Samsun port until the end
of 2023. The findings reveal that the predicted
cargo volumes exhibit seasonal increases and
decreases when examined monthly. When these
prediction results are compared with previous
period data, they demonstrate a striking
resemblance in values, and nearly identical
patterns of both increases and decreases are
observed during similar periods.

According to data from the Port Operators
Association of Turkey (TURKLIM), Samsun
port's annual handling capacity is reportedly
50000 vehicles. Assuming that each truck has a
capacity of approximately 28-30 tons, the Ro-Ro
cargo capacity of the port ranges between
1400000 tons and 1500000 tons annually. The
estimated Ro-Ro cargo volume for the 27 months
amounts to 1622448.8 tons. For 2023 alone, an
estimated 843867.9 tons of cargo transport are
projected. Based on this assessment, it can be
concluded that Samsun port's capacity is deemed
sufficient (TURKLIM, 2021).

When examining the research conducted for
Samsun port, particularly regarding the
prediction of Ro-Ro transportation in the
upcoming periods, there is limited existing
literature on this topic. Nevertheless, studies
related to other types of cargo can be found. In a
study conducted by Yiiksekyildiz (2010), the
estimation of cargo volume to be handled in
Samsun port was carried out. The study
employed regression analysis and conducted
cargo predictions based on different scenarios.
The study results indicate an increase in the cargo
handling volumes from Samsun port over the
years. This study's findings align with the results
of the study conducted by Yiiksekyildiz (2010),
which also estimated an increase in the handled
cargo volume in both works.

In the study conducted by Ozdemir (1993), the
evolutionary history of Ro-Ro transportation in
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Tiirkiye and the technical specifications of Ro-
Ro vessels during this development process were
analyzed in detail. The research underscores that
Ro-Ro transportation has undergone a rapidly
evolving historical development. This study
comprehensively examines the shift from land to
sea transportation over time by truck fleets,
which play a significant role in trade between
European countries and Tiirkiye. The findings
obtained by Ozdemir are corroborated by our
article for Samsun Port as well. Artificial neural
networks trained using historical data and time
series analysis algorithms indicate that the
number of ships departing from Samsun Port and
the cargo volume will continue to increase.
Aksoy (2011) conducted a study examining the
processes within Ro-Ro terminals, explicitly
focusing on the procedures of trucks
disembarking from ships and those arriving by
road to be loaded onto Ro-Ro vessels. This
investigation emphasized factors such as gamma
rays used in X-ray machines, weighing scales for
measuring the tonnage of trucks, areas where
trucks await vessels, and loading and unloading
ramps within the terminals. A simulation model
was developed using the "Arena 11.0" simulation
program in conjunction with these factors. The
model was run repeatedly ten times over 30 days
to obtain results. These outcomes led to the
identification of potential problems during
operations and the proposal of possible solutions.
The results indicate that the current capacity of
Samsun Port is sufficient. However, the existing
situation should be closely monitored, and
predictions should be made in advance regarding
when the capacity may be exceeded to prevent
potential revenue losses.

In his study, Yildirnrm (2006) examined the
factors influencing the development of Ro-Ro
transportation and took the example of Pendik
Ro-Ro Port. It was observed that Ro-Ro
transportation is rapidly growing in Tiirkiye, and
the study concluded that long-term investments
are necessary in this field. Similarly to Yildirim's
work, this article also observes a rapid increase
in Ro-Ro transportation at Samsun Port
compared to past years. Within this context,
potential additional investments for Samsun Port
should be considered in the upcoming period.
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6. CONCLUSION AND
RECOMMENDATIONS
In this study, demand forecasting for the cargoes
transported at Samsun Port's Ro-Ro terminal was
conducted using time series analysis and
artificial neural networks. A literature review
revealed no similar research concerning Samsun
Port in the context of Ro-Ro transportation, and
the use of these two methods together in a single
study was not observed. Therefore, with its
unique approach, this study is expected to
contribute to the literature significantly.

As observed in the study findings, it is estimated
that there will be 84 departures from Samsun Port
in December 2023. Upon examining the current
structure of the terminal, it is evident that the
quay can serve multiple vessels simultaneously.
Therefore, there is no need for the port to develop
an additional quay at its present state, given that
sufficient quay space is available until December
2023. However, when the forecasting results are
scrutinized, it is clear that the number of vessels
is showing an increasing trend. This implies that
additional investments may be necessary in the
coming period. Consequently, the number of
vessels handled at the port and the terminal's
capacity should be closely monitored.
Maintenance of the idle quays or the construction
of new quays can be undertaken to increase
capacity.

On the other hand, the forecasts for December
2023 indicate that the projected cargo volume for
Samsun Port will remain below its current
capacity. However, similar to vessel count
predictions, the transported cargo volume also
exhibits an increasing trend. Additionally,
adverse weather conditions, when they hinder
vessel entries and departures in other ports, lead
to vessels departing from Samsun Port to wait in
the anchorage areas of different ports, causing a
buildup of vessel traffic. This situation delays the
return of Ro-Ro vessels to Samsun Port.
Considering these two factors, Samsun Port will
require dedicated roads to port terminals and
areas to accumulate trucks due to waiting to
ensure smooth operation in the coming period.
This situation should be closely monitored, and
the necessary investments and infrastructure
developments must be planned accordingly.
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Future studies may encompass separate demand
forecasts for each terminal at Samsun Port
(general cargo, containers, liquid cargo). The
impact of diversifying the input variables with
different data sources on the results can be
examined. Furthermore, the efficacy of varying
input variables using various methods in
predicting port cargo traffic can be determined.
Finally, longer-term predictions can be made to
ascertain when an increase in port capacity will
be required.

When examining previous studies, it is observed
that cargo forecasting 1is predominantly
conducted for container terminals. A
comprehensive study specifically for Ro-Ro
terminals has not been encountered. Therefore,
the current study is deemed to address this gap in
the literature. The results obtained from the study
are anticipated to fill this void and provide data
that port authorities, agents, Ro-Ro operators,
and individuals in the maritime sector can benefit
from. It is expected that these stakeholders can
reevaluate their projections for the future based
on the data obtained from the study. The primary
reason for selecting data between 2009 and 2021
in this study is the absence of data from other
years at the port authority from which the data
was obtained, posing a significant constraint in
the study.

Port expansions and capacity increases should
not be monitored for a certain period of time and
future projection studies should be carried out
regularly. In future studies, the methods used in
this research can be applied to other ports.
Additionally, different methods can be used for
cargo forecasting in Ro-Ro transportation.
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ABSTRACT

Advances in technology have converted the traditional paper-based bill of lading into an electronic
bill of lading (eBL) format in recent years. In this regard, different eBL systems have been
introduced and are increasingly being employed in the maritime transportation industry. In line with
this, some major container shipping lines have started to declare their eBL services to their
customers recently. However, it has been observed that there have not been come across any
Tiirkiye origin container shipping lines to utilize eBL systems. Therefore, considering container
shipping lines of Tiirkiye, this paper sought to disclose the barriers to the transition of eBL systems
in Tirkiye. The barriers have been revealed through literature review and confirmed by industrial
experts. Following that Fuzzy-AHP method was performed to prioritize their importance
quantitatively. It was revealed that the legal barrier among the main barriers appeared as the most
important barrier.
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OZET

Teknolojideki gelismeler, son yillarda geleneksel kagit tabanli konsimentoyu elektronik konsimento
(eBL) formatina doniistiirmiistir. Bu baglamda, deniz tasimaciligi endiistrisinde farkli eBL
sistemleri tanitilmis ve giderek daha fazla kullanilmaya baslanmistir. Bu dogrultuda bazi biiyiik
denizyolu konteyner hatlart son donemde miisterilerine eBL hizmetlerini deklare etmeye
baslamislardir. Ancak, eBL sistemlerini kullanan herhangi bir Tiirkiye menseili denizyolu
konteyner tasima hattina rastlanmadigr gozlemlenmistir. Bu nedenle, Tiirkiye'deki denizyolu
konteyner nakliye hatlarin1 g6z Oniline alarak, bu caligma Tiirkiye'de eBL sistemlerine gecis
engellerini aciklamaya calismaktadir. Engeller, literatiir taramasi yoluyla ortaya cikarilmis ve
endiistri uzmanlar1 tarafindan onaylanmigtir. Daha sonra énemlerini nicel olarak dnceliklendirmek
icin Fuzzy-AHP yontemi uygulanmistir. Ana engeller arasinda yasal engelin en 6nemli bariyer

oldugu ortaya ¢ikmaigtir.

Anahtar sozciikler: Dijitallesme, Konteyner tasimaciligi, Elektronik konsimento, Gegis engelleri,

Bulanik AHP.
1. INTRODUCTION

Global competition is becoming more intense
day by day, and gaining a competitive
advantage is one of the primary goals of
businesses. To remain competitive, firms must
provide exceptional value to their customers
(Balci, 2021). Philip and Gary (2012)
emphasize the need of gaining a competitive
advantage and see it as a marketing extension.
According to Porter (1985), the proper
application of technology can be a source of
competitive advantage. Lenka et al. (2017)
indicate that digitalization is the primary
facilitator for value creation in today’s highly
competitive business environment. Therefore,
creating value, and thereby obtaining
competitive advantage has become vital for
shipping firms to survive in such a dynamic
business environment.

Gunasekaran et al. (2017) point out that
digitalization of the services is regarded to be a
crucial source for differentiation and
competitive advantage. Aside from the obvious
benefits of digital transformation in the shipping
industry, shipping firms are also under pressure
to digitize their operations. This has become
particularly evident in the Coronavirus
pandemic period. Digital solutions offered by
firms have aided in the continuity of their
supply chains (Kamal, 2019). During the early
phases of the COVID-19 pandemic, for
instance, lockdown measures hampered some

90

courier services, and several importers were
unable to discharge shipments from ports owing
to the absence of printed bills of ladings (Balci,
2021). Because actors in the seaway freight
processes are interconnected and due to the high
cost of transmission, this interconnectedness
results in error-prone and delayed procedures
(Wunderlich and Saive, 2020). Since the
original bill of lading cannot be delivered to the
carrier and the delivery order cannot be
obtained, delays might occur in receiving the
cargoes, and storage, demurrage, detention costs
might be incurred, also agglomeration might
occur in ports and warehouses. As a result of
these situations, prolonged discussions might
arise between the seller and the buyer as to who
will bear these costs (Manaadiar, 2020).

The document review process takes a long time,
and in the worst-case scenario, it takes longer
than the actual transportation. Hence, the
transportation process is slowed, and the cost of
the items rises. In sum, transportation-related
documentation obligations contribute to 5-10%
of total transportation expenditures. In light of
the significant cost pressure, it is thus critical to
develop a means to relieve the transport players
of the burden of the paper-based documentation
process of sea freight. In this regard, the eBL
appears as an effective solution to eliminating
the disadvantages stemming from paper-based
bill of lading. Using the eBL, the complicated
paper-based  transportation  documentation
would be avoided. It also eliminates the
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complexity of payment methods and the
problem of language differences. Utilizing the
eBL, the trading process is enormously
accelerated and ultimately becomes more cost-
effective. Particularly in light of the still-
ongoing shipping issue, companies are reliant
on more cost savings (Wunderlich and Saive,
2020).

The eBL was developed as a concept about 20
years ago and there have been several initiatives
for replacing the paper version of the
transportation ~ documents  with  digital
equivalents so far (Dubovec, 2005). Among
them, the BOLERO project is the pioneer of this
digitization endeavor (Ma, 2000). Based on a
widespread opinion, eBL will lead to a radical
change in the sector, as it is faster, enables
efficient transactions, and reduces costs
(document fee, courier costs, etc.), as well as
being safer and less risky (Manaadiar, 2020).
However, in today’s world, shipments under the
eBL are limited (Todd, 2019).

Traditional and still widely used bills of lading,
especially negotiable and transferable bills of
lading, are issued in paper form and stamped by
the carrier, usually in 3 copies. For the
transported materials to be received, such bills
of lading must be physically sent to the buyer by
courier (Manaadiar, 2020). Due to the lockdown
in many countries caused by the coronavirus
pandemic, exporters cannot receive their bills of
lading even after the goods have been loaded
onto the ship and the ship has sailed. Parallel to
this, cargoes that have arrived at the unloading
port experience many problems since the bills of
lading have not arrived or, in the worst-case
scenario, the bills of lading are lost. For this
very reason, almost all shipowners and
customers wished to have access to e-bill of
lading during this period (Manaadiar, 2020).

In line with this, many shipowning firms
particularly major ones have started to announce
eBL applications. Considering what we're going
through right now, it might be the perfect
solution. For instance, ZIM broke new ground
in this regard and implemented the first pilot e-
bill of lading within the scope of blockchain
technology in 2017 in cooperation with Sparx
and Wave software companies (ZIM, 2017).
Similarly, French CMA-CGM, the world's 4th
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largest container operator, has recently
announced its e-bill of lading systems (CMA-
CGM, 2019). In this regard, it should be
indicated that the Digital Container Shipping
Association (DCSA), which was established by
major container shipping lines in 2019 to
establish information technology standards that
would enable the interoperability of the
technology solutions across the container
industry, published data and procedural
standards for the submission of shipping
instructions and issuance of the eBL. Via this
initiative, the aim of the DCSA is to facilitate
the acceptance and adoption of the eBL by
different stakeholders in the industry such as
regulators, banks, insurers, carriers, and their
customers  (Digital  Container  Shipping
Association, 2020).

Considering previous studies on the issue, it is
observed that the majority of the current
literature on eBL is devoted to the legal
ramifications of going paperless in shipping
transactions and the viability of offering an
electronic version that is operationally and
legally similar to the traditional paper-based bill
of lading considering the various legal
frameworks of various nations (Doan, 2018;
Armman and Erol, 2023; Ren, 2023). In this
regard, for instance, examining defects of
Vietnamese legal mechanism, Doan (2018)
provided some recommendations for the use of
electronic bills of lading in Vietnam. Similarly,
Armman and Erol (2023) evaluated the
applicability of the electronic bill of lading
concept for Tiirkiye by analysing the national
legislation and as a result of the study, in
relation to the subject, some suggestions have
been made to overcome the deficiencies in the
domestic legislation. Ren (2023) investigated
the extent to which eBLs can be governed by
the English legal system and whether electronic
tools can replicate the features of paper-based
bill of ladings to create an electronically
equivalent version of the latter that is both
legally and functionally equal. Some of the
papers with regard to eBL have also
concentrated on the technologic and cyber
security aspect of the issue (Kara, 2019;
Kapnissis et al., 2020; Petronilho et al., 2022).
Additionally, some papers have partially
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revealed the transitional barriers of the eBL
qualitatively (Mei and Dinwoodie, 2005;
Dubovec, 2005; Civelek et al., 2015; Ziakas,
2018; Civelek and Ozalp, 2018; Yildiz and
Bastug, 2018; Meral, 2020).

The above papers have provided a valuable
insight into the advantages and disadvantages of
the paperless bill of lading processes. However,
each of these papers has solely concentrated on
one or more eBL transitional barriers
qualitatively and no research papers have
comprehensively investigated all possible
transitional barriers from a quantitative
perspective and assessed their relative
importance.  Therefore, concentrating on
container shipping lines of Tiirkiye origin, this
is a pioneering study that qualitatively and
quantitatively examines the barriers to the
adoption of eBL systems since no container
shipping companies from Tiirkiye have been
found to use eBL systems yet to our best
knowledge. There have been many criteria
appearing as barriers to transition to the eBL.
Identification of these barriers to transition to
the eBL, evaluating the significance of these
causal barriers would holistically require a well-
designed multi-criteria decision making. Fuzzy
Multiple Criteria Decision Making approach has
been largely used to handle the decision-making
problems including multi-criteria choosing
and/or assessment of the alternatives (Park et
al., 2018; Kamal et al., 2020). In the literature,
practical applications of the Fuzzy Analytical
Hierarchy Process (Fuzzy-AHP) have revealed
advantages for managing qualitative criteria and
obtaining accurate findings (Hsieh et al., 2004;
Satir, 2014; Chang et al, 2019a). Thus, the
Fuzzy-AHP approach was utilized to prioritize
the importance of the transitional barriers in
adopting the eBL. The rest of the paper is
organized as follows. After providing the
1dentifications of the barriers in Section 2, the
stages of the employed method are explained in
Section 3. Following that the use of utilized
methodology on transitional barriers is provided
in Section 4. Results of the method are
provided, discussed and also  some
recommendations are proposed in Section 5 and
finally, the study is summarized and some
suggestions are put forward in the last section.
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2. MATERIALS AND METHODS

2.1. Transitional barriers to eBL
To reveal the transitional barriers to eBL in
Tiirkiye, literature was reviewed

comprehensively. The possible barriers to the
transition to the eBL systems are revealed
through literature review utilizing databases
such as Google Scholar, Sciencedirect and
industrial reports and are suitably placed in the
related part of the following section. These
barriers are examined under 6 headings as
technological, business culture, standardization,
adaptation of external stakeholders, legal,
reliability  barriers, and are explained
respectively as follows.

2.1.1. Technological Barrier

Cyber Security Risk: The digital transformation
taking place in the maritime transport sector
also has negative aspects. Because the
developments in technology have created
opportunities for maritime transport companies
and their commercial stakeholders as well as
criminal actors and have made the sector
vulnerable to cyberattacks. The increase in the
size of cyberattacks is considered to have the
potential to disrupt critical infrastructure in the
future (Chang et al., 2019b). In particular, the
industry's lack of standardization for cyber
security, the necessity of establishing an
international safety net rather than a domestic
approach, and the implementation of a global
mandatory standard when necessary will take a
long time. The eBL systems are also not
immune from the risk of cyberattacks, and
cyberattacks stand as a fundamental barrier to
the transition from paper bill of lading to eBL
systems (Kara, 2019).

Counterfeiting / Fraud Risk: One of the main
risks attributable to the electronic format of the
bill of lading is the vulnerability of the bill of
lading to fraudulent practices. To put it simply,
hackers can have access to data, albeit any
encryption-decryption system. It is technically
possible to create a fake copy of the original bill
of lading and the created copy may be
indistinguishable from the original. It should
also be noted that, since it is in written form, it
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is much easier to detect a forgery in a printed
bill of lading compared to a computer-generated
counterfeit copy (Ziakas, 2018).

2.1.2. Business Culture Barrier

Negative  Perception of  Stakeholders:
Stakeholders in the supply chain such as
consignor, carrier, consignee, bank may have a
negative view of this technology. Thus, it is
necessary to build trust in these systems in order
to improve the attitude of users regarding eBL
(Mei and Dinwoodie, 2005).

Resistance to Change: Employees may be
reluctant in the digitalization process of
documentation of the bill of lading. Employees'
negative attitudes towards the electronic
documentation system are most likely due to
resistance to change and the system's lack of
interoperability (Civelek et al., 2015).

2.1.3. Standardization Barrier

Electronic signature: The legal wvalidity of
electronic documents is based on the electronic
signature they carry. Also, the legal validity of
the electronic signature is based on the
electronic signature laws of the countries. The
legal basis of the Bill of Lading is based on
transnational commercial law (lex mercatoria),
international law, rules, and agreements. The
lack of an integrated system that brings together
all the parties involved in a foreign trade
transaction, the differences between countries,
and the fact that electronic signature
applications are not accepted in every country
stand as one of the obstacles to the widespread
adoption of the eBL (Civelek and Ozalp, 2018).
Utilization of Different Platforms: The use of
different eBL platforms such as Bolero,
Seadocs, Wave, E-Title, and Tradelens is
another challenge for the universal acceptance
of these systems for companies trading
internationally. Attitudes in countries adopting
the eBL may change and do not necessarily
have to be compatible with all international
markets, especially countries that are slow to
implement new technology. These
complications can arise in matters of
commercial disputes and litigation (Marsh,
2016).
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2.1.4. Adaptation Barrier of External

Stakeholders

Adaptation of State Institutions: As long as
government agencies are ready for eBL
integration, it will facilitate the transition. For
example, it is important that some documents,
including the bill of lading, are fully completed
in such a way that they can be submitted to the
customs administration, depending on the way
the goods arrive. Here, for example, the fact that
the customs administration does not have a
technological infrastructure that can accept eBL
constitutes a serious barrier.

Adaptation of Banks: One of the serious
obstacles to the spread of eBL is that banks
prefer to provide financing to the parties by
using the original, paper bills of lading as
collateral, which still reflects the ownership of
the goods in practice. The importer can obtain
the necessary documents for importation and
clear the goods from customs only by paying
the original, physical bill of lading to her bank
(Meral, 2020). In addition, the fact that banks
are not ready and familiar with the use of eBL
poses a serious obstacle. The use of eBL
remained limited due to the problems
experienced by the banking sector. Traditional
eBL’s have compatibility problems with the
financial system. For example, while TradeCard
and GlobalTrade are fully supported in the
financial system, SeaDocs and Bolero project
could not be included in the banking system
(Yildiz and Bastug, 2018). For example, the
lack of support from the banking industry is
stated as an important reason for the failure of
the Bolero eBL system (Dubovec, 2005).
Adaptation of P&I and Cargo Insurance
Companies: The issue of whether the
disputes/risks that may arise from a shipment
containing eBL will be covered appears as an
obstacle to the transition to the eBL system due
to the fact that the P&I Club (Protection and
Indemnity Club) or cargo insurers do not
approve any eBL system (Global Trade Review,
2021a).

2.1.5. Legal Barrier

Inadequacy of Domestic Legislation: In the
event that a bill of lading is prepared
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electronically, it has not been fully clarified
whether it will be qualified as a negotiable
document. Assuming that the reference to the
validity of the eBL in the Commercial Code of
Tiirkiye is made to all issues related to the bill
of lading in the aforementioned law, it can be
claimed that the eBL has the same value as the
printed bill of lading. However, a legal
arrangement should be made in a way that
leaves no room for doubt as to whether the eBL
has the qualification of negotiable paper, and
many problems related to the relevant issue
should be resolved with this legislation (Kara,
2019). Since the legal infrastructure of the
countries does not allow the implementation of
the eBL, its usage could not become widespread
(Meral, 2020).

Differences Between Foreign Legislation: In
case of a dispute arising from bills of lading in
international trade, the legal systems to be
applied may differ from country to country. In
this regard, customers using eBL should be
careful and check whether the legal status of
such documents is accepted as valid digital
documents in the laws of the country (Turk P&I,
2021). In this context, the issue should be
standardized by the relevant international
organizations to eliminate the conflicting
situations that may arise from the eBL. The fact
that the Rotterdam Rules, which is one of the
first efforts in this context, have not been fully
implemented yet is one of the factors underlying
the failure of the eBL to become widespread
(Meral, 2020).

2.1.6. Reliability Barrier

Consignor/Consignee Trust Issue: The parties
involved in the import/export business do not
want their bills of lading to be recorded in the
main database of the companies which are
providing this electronic service due to the
confidentiality of the shipment information
(Y1ldiz and Bastug, 2018).

Carrier's Trust Issue: In the eBL systems, the
rights and responsibilities of the parties are
parallel to the printed bills of lading. But the
most obvious difference between them is the
procedure that makes the endorsement transfer
of the bill of lading possible between the
exporter and the importer. The eBL system is
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built on a kind of digital signature system. Here,
the encrypted codes are produced by the carrier,
and when the owner of the cargo changes, the
encrypted code is replaced by the carrier with
the new ones. At this point, when the carrier
informs the owner of the goods about the place
and time of delivery, the cargo owner must
determine the buyer of the cargo precisely and
convey the key code and delivery conditions.
On the other hand, this mechanism does not
work effectively in practice. Some carriers
complain about the loss of key roles during the
digital signature process, and doubts arise about
the security of these private keys generated and
the uniqueness of the electronic documents
produced as a result (Y1ldiz and Bastug, 2018).

2.2. Establishment of Hierarchical
Structure
After reviewing the literature regarding

transitional barriers to the eBL system, a set of
interviews was conducted to validate the
findings of the literature review and reveal any
additional transitional barriers for container
shipping companies. Before performing the
interviews, the experts were shortly informed
concerning the aim of the research and fuzzy-
AHP implementation. An Excel sheet, that
includes identifications of the barriers, was sent
to the interviewees. In the interviews, the
industrial experts were asked to modify the
barriers if they felt any barriers indicated in the
Excel sheet are inappropriate, to confirm and
support the barriers if they thought the barriers
are appropriate, or to suggest other relevant
barriers if they felt there exist some other
barriers that have been considered but yet
mentioned in the provided Excel sheet.

In total, 13 experts from different segments of
the container shipping lines participated in the
interviews. These experts who contributed to the
hierarchical structure of the barriers have been
actively engaged in the maritime container
shipping industry for a long time. They have
been employed in various positions in the
container shipping industry such as vice general
manager, documentation manager, forwarder
relations manager, trade line manager,
academician with a freight forwarding
background etc., and details of the experts are
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presented in Table 1. Based on the outcomes of
the interviews, all the barriers provided in the
literature review section are endorsed by the

consensus of experts, no extra barriers are
specified and the ultimate hierarchical structure
appears as given in Figure 1.

Reliahility Legal b S Standardization Business Technological
. i of External . . :
Barrier Barrier Barrier Culture Barrier Barrier
Stakeholders

ANIVAN
==

N
=

NN
EsmIw

Figure 1. Hierarchical structure for barriers to transition to eBL usage

Table 1. Details of the experts

Position Education Industrial
Experience (years)

Assistant General Manager Maritime  Transportation Management 17
Engineering (Bsc)

Procurement Manager Maritime  Transportation Management 14
Engineering (Bsc)

Ocean Freight Manager Maritime Business (Bsc) 17

Associate Professor (Maritime) Phd 17

Assistant Professor (Maritime) Phd 14

Senior Export Specialist International Trade and Logistics (Bsc) 5

Trade Lane Manager Maritime  Transportation Management 16
Engineering (Bsc)

Senior Export Specialist International Trade (Bsc) 6

Documentation Chief Logistics (Bsc) 15

Forwarder Relationship Manager High School 31

Ocean Freight Specialist Maritime Business (Bsc) 12

Export Manager Maritime  Transportation Management 16
Engineering (Bsc)

Documentation Manager
(Bsc)

Shipping Operations & Port Technology 23

2.3. Fuzzy Analytical Hierarchy Process
(FAHP)

Due to the ambiguous nature of decision-
making problems, humans frequently fail to
describe their preferences exactly in many
practical scenarios (Kamal, 2021b; Kamal and
Kutay, 2021). Zadeh (1965) originally presented
the fuzzy set theory, which was geared to the
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rationality of uncertainty owing to vagueness, to
deal with the ambiguity of human thought
(Besik¢i et al., 2016). FAHP method is
considered to be a suitable method for this
research since expert opinion will be employed
in weighing the transitional barriers to adopting
the eBL usage.

The AHP method is largely employed in
multiple criteria decision-making approaches
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and has been utilized in many fields (Seo et al.,
2018; Cakir, 2019; Ha et al, 2021). This
method, however, is frequently criticized for its
inability to assign precise numerical values to
comparison judgments and for being ineffectual
when performed to ambiguous problems. To
handle fuzzy comparison matrices, several
scholars have merged the Fuzzy theory with the
AHP approach since the standard AHP still
cannot provide adequate guidance regarding the
extremely ambiguous environment (Chang et
al., 2019a; Kamal et al., 2020; Ergin, 2021).
One of these approaches is the extent analysis
method developed by Chang (Chang, 1996) and
in this paper, the extent fuzzy AHP is utilized in
order to prioritize the transitional barriers in
adopting eBL. X ={x,,x,...,x,} be an object set,
and U ={u,u,,.,u,} be a goal set. Based on

Chang's approach, each criterion is taken and
the extent analysis is performed for each target.
Therefore, m extent analysis values can be
achieved for each object. These values are
provided as follows.

Mgi = extent analysis value for each object

MMM

gi? g’

i=12,...n, (1)

At this point, M/, (j=12....m) are all

triangular fuzzy numbers and linguistic scale
utilized in this research is indicated in Table 2
(Ho, 2011).

Table 2. Triangular Fuzzy Numbers

Linguistic Scale Triangular Reciprocal
Fuzzy Numbers  Triangular Fuzzy
Numbers
Absolutely (9,9,9) (1/9,1/9,1/9)
Important
Intermediate (7,8,9) (1/9,1/8,1/7)
Very Strong (6,7,8) (1/8,1/7,1/6)
Intermediate (5,6,7) (1/7,1/6,1/5)
Strong (4,5,6) (1/6,1/5,1/4)
Intermediate (3,4,5) (1/5,1/4,1/3)
Weak (2,3,4) (1/4,1/3,1/2)
Intermediate (1,2,3) (1/3,1/2,1/1)
Equally (1,1,1) (1,1,1)
Important

The stages of Chang's extent analysis can be
presented as in the following (Chang, 1996).

Stage 1: The value of the fuzzy synthetic
regarding the ith object is outlined as in the
following:

Si =the value of fuzzy synthetic extent regarding
the ith object.

S, = f:Mg{" ®[§n: iMé] (2)

j=1 i=l j=1

i v/ to compute the value; the fuzzy addition
&g
j=1

operation of m extent analysis values for a
particular matrix is executed like so:

iMj, :[ilj’imj’i”jj 3)

$ St -(S1.Em S @

The inverse of the vector in equation (4) is
computed as follows.

-1
noom ) 1 1 1
e s I
l:il =1 & i Ui Zi:lmi Zi:lli

Stage 2: The degree of possibility of

My =(ly,my,uy) =M, =(l,,m,u;) 1s framed as

V (M, 2 My) = sup[min(s, (x), iy, ()] (6)
y=x

and the equivalent can be stated as follows;
V(My2M\)=hgt(M,NM;)=y,(d)

1, if my 2my, (7)
=40, ifl, 2u,,
lli—uz otherwise,
(my —uy)—(my = 1)

where d is the ordinate of the highest
intersection point D between between mi and m2.

Stage 3: The possibility degree of convex fuzzy
values being greater than k convex fuzzy values
M, (i=1.2,.....k) can be given as follows;
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V(M =M,M,, )
V(M >M)) and (M>M2

)and and(M>Mk)] 8
=minV' (M > M,), (8)

i=12,....,
d'(4,)=minV(S; 2 S;),

)

For k=1.2,...., n;k #i. After the weight vector is

given by
W' =(d'(4).d" (A ) a(4,)) (10)
Here 4,(i=12......,n) are n elements.

Stage 4: Normalized weight vectors are as in
the following.
(11

W= (d(4).(4)..coeo..d (4,))"
Here, w is a non-fuzzy number (Chang, 1996).

3. APPLICATION OF FUZZY AHP ON
TRANSITIONAL BARRIERS TO EBL

Following the establishment of the hierarchical
structure, it is attempted at comparing the main
and sub-criteria of the transitional barriers
according to their degree of importance. To do
this, the FAHP (Fuzzy Analytic Hierarchy
Process) questionnaire, which was created to
determine the importance levels of these factors,
was presented to the interviewed experts, and
finally, among them, 11 experts filled out the
questionnaire and sent them back. The data
obtained from the questionnaires were evaluated
with the synthetic extent analysis developed by
Chang (1996), which is one of the solution
methods of the FAHP application, and 6 main
factors (criteria) and 13 sub-factors were ranked
according to their importance in terms of being
an obstacle to the use of eBL.

Six main factors which are technological barrier
(TB), Dbusiness culture Dbarrier (BCB),
standardization ~ barrier (SB), external
stakeholder adaptation barrier (ESAB), legal
barrier (LB), and reliability barrier (RB), and 13
sub-factors which are cybersecurity risk (CSR)
and counterfeiting/fraud risk (CFR), stakeholder
negative perception (NPS) and resistance to
change (RC), electronic signature (ES) and use
of different platforms (UDP), adaptation of state
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institution (ASI) and adaptation of banks (AB)
and adaptation of P&I and cargo insurers

companies (APCIC), the inadequacy of
domestic legislation (IDL) and differences
between foreign legislation (DBFL),

consignor’s/consignee’s trust issue (CCTI), and
carrier’s trust issue (CTI), determined within the
scope of the study were compared in pairwise
form by 11 experts using the fuzzy linguistic
statements provided in Table 2. Therefore, 64
pairwise comparisons performed by each expert
were combined with the FAHP via geometric
mean, which enables multiple expert decisions
to be represented as a single consensus decision
in group decision-making processes. Due to the
non-reciprocity, power condition of the group's
common pairwise comparison matrices, using
the arithmetic mean at this step is not suggested
(Ossadnik et al., 2016). The geometric mean
method used in the creation of the joint decision
matrix of the expert group was applied as given
in eq.12 (Davies, 1994).

1
K

Iijk)
1

K
uijk)

1
K

my;, ) 5

K K

k=1

ij

9 mij

(T
(T

Where, K= {1 2.3,...

expert group participating in the evaluation,
L, my, ,u, represent respectively, the lower,

ijk °
middle and upper limit values of the 1 factor of
the kth expert according to the j factor and
I;,my,u; represent respectively, the lower,

ij° ij°

(H (12)

uij

,k} represents the set of the

middle and upper values of the i1 factor of the
expert group as the geometric mean of the
importance level according to the j factor.

The judgments of 11 experts were combined
and the common decision matrix of the group
was formed via the geometric mean method.
Based on this common decision matrix, the
weights of the priority degrees of the criteria
relative to each other were calculated with the
synthetic extent analysis method. For this study,
the joint decision matrix of the group consisting
of 11 experts and the weights of the priority
degrees are provided as in Table 3.
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In the AHP method, the reliability of the results
is measured by the consistency index. A
consistency index below 0.1 reflects that the
survey responses are consistent and reliable. In
this study, the consistency index of the joint

decision matrix obtained from the responses of
11 experts was calculated as 0.007. Since the
inequality 0.007<0.1 is satisfied, the results of
the study are consistent and reliable.

Table 3. Joint Decision Matrix of the Expert Group and Weights of Main Factors

ESAB

LB

RB

Local
Weights

TB BCB SB
TB (1.00,1.00,1.00) (2.89,3.42,4.00) (1.57,1.91,2.29)
BCB  (0.25,0.29,0.35) (1.00,1.00,1.00) (0.41,0.51,0.68)
SB (0.44,0.52,0.64) (1.47,1.96,2.44)  (1.00,1.00,1.00)
ESAB (1.08,1.28,1.56) (3.03,3.57,4.00) (2.12,2.70,3.33)
LB (1.75,1.92,2.17)  (5.26,6.25,7.14)  (3.57,4.35,5.26)
RB (0.82,0.93,1.06) (2.17,2.78,3.57) (1.92,2.56,3.13)

(0.64,0.78,0.92)
(0.25,0.28,0.33)
(0.30,0.37,0.47)
(1.00,1.00,1.00)
(1.67,2.08,2.38)
(0.80,1.00,1.28)

(0.46,0.52,0.57)
(0.14,0.16,0.19)
(0.19,0.23,0.28)
(0.42,0.48,0.60)
(1.00,1.00,1.00)
(0.43,0.55.,0.73)

(0.94,1.07,1.21)
(0.28,0.36,0.46)
(0.32,0.39,0.52)
(0.78,1.00,1.25)
(1.37,1.82,2.34)
(1.00.1.00,1.00)

0.00
0.00
0.00
0.16
0.78
0.06

Local weights expressing the priority values of
the main factors are calculated as follows
according to Table 3. In this calculation, firstly,
the synthetic extent values of each factor were
determined as follows:

1 1 1
61.15°52.04°43.74
0.12,0.165,0.229)

Sty =(7.5,8.7,9.99)®(
-

1 1 1
61.1552.04° 43.74
0.037,0.049,0.069)

SBCB

:(2.33,2.6,3.01)®(
=(
111

61.15° 52.04’43.74}
=(0.059,0.084,0.123)

Sep = (3.72,4.47,5.35)@(

1 1 1
61.15752.04°43.74

Sesan = (8~43, 10.03,11 .74) ®(

=(0.134,0.19,0.27)
S, =(14.62,17.42,2020)0( —— L 1
61.15°52.04"43.74
=(0.233,0.33,0.466)
111

61.15’52.04’43.74)

Ses :(7.14,8.82,10.77)@(

=(0.114,0.167,0.247)
The triangular fuzzy numbers of synthetic
extent values obtained as above and the

minimum degree possibilities were calculated as
follows.

d'(A,))=minV(S, >8,), k={1,2,3,...,n}; k=1
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d'(1=minV(S, =5,.8,,5,.S5,S,)
=min(1.00,1.00,0.25,0.00,0.95)
d'(2)=minV(8, = ,.5,.5,.5,.5;)
=min(0.00,0.25,0.00,0.00,0.00)
d'(3)=minV(S, >, S,.S,.5..5,)
=min(0.04,1.00,0.00,0.00,0.10)
d'(4)=minV(S, >S,.,S,,5,.5:,S;)
=min(1.00,1.00,1.00,0.21,1.00)
d'(5)=minV(S; >S,,5,.5,.5,.5,)
=min(1.00,1.00,1.00,1.00,1.00)
d'(6)=minV(S, >S,.S,.5,.5,.S,)
=min(1.00,1.00,1.00,0.83,0.08)

The weight vector of the factors obtained from
the minimum degree possibility values
calculated in the previous part was formed as
W'=(0.00,0.00,0.00,0.21,1.00,0.08)" the

normalized weight vector was formed as
W'=(0.00,0.00,0.00,0.16,0.78,0.06) . According

to these findings, the priority degrees of the
obstacles encountered in the use of eBL were
listed as 0.78, 0.16, 0.06, 0.00, 0.00, 0.00,
respectively, as LB, ABES, RB, TB, BCB, SB.
The normalized weight vectors representing the
priority degrees of the sub-factors under the
main factors were determined by applying the
same principles. The joint decision matrices,
local weight vectors and global weights of the
sub-factors related to each main factor are given
in Tables 4-10:

and
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Table 4. Joint Decision Matrix and Local Weights of Sub-Factors of TB

CSR CFR Local Weights
CSR (1.00,1.00,1.00) (1.13,1.27,1.42) 1.00
CFR (0.7,0.79,0.88) (1.00,1.00,1.00) 0.00

Table 5. Joint Decision Matrix and Local Weights of the Sub-Factors of BCB

NPS RC Local Weights
NPS (1.00,1.00,1.00) (1.59,1.78,1.95) 1.00
RC (0.51,0.56,0.63) (1.00,1.00,1.00) 0.00

Table 6. Joint Decision Matrix and Local Weights of the Sub-Factors of the SB

ES UDP Local Weights
ES (1,00,1.00,1.00) (0,79,0.82,0.86) 0.00
UDP (1.16,1.22,1.27) (1.00,1.00,1.00) 1.00

Table 7. Joint Decision Matrix and Local Weights of the Sub-Factors of the ESAB

ASI AB APCIC Local Weights
ASI (1.00,1.00,1.00)  (1.78,2.04,2.35)  (1.11,1.35,1.6) 1.00
AB (0.43,0.49,0.56)  (1.00,1.00,1.00)  (1.01,1.26,1.5) 0.00
APCIC (0.63,0.74,0.9)  (0.67,0.79,0.99)  (1.00,1.00,1.00)  0.00

Table 8. Joint Decision Matrix and Local Weights of the Sub-Factors of the LB

IDL DBFL Local Weights
IDL (1.00,1.00,1.00) (0.63,0.68,0.74) 0.00
DBFL (1.35,1.47,1.59) (1.00,1.00,1.00) 1.00

Table 9. Joint Decision Matrix and Local Weights of the Sub-Factors of the RB

CCTI1 CTI Local Weights
CCTI1 (1.00,1.00,1.00) (2.01,2.2,2.37) 1.00
CTI (0.42,0.45,0.5) (1.00,1.00,1.00) 0.00

Table 10. Local and Global Weights of Main and Sub-Factors

Main Factor Sub Factor Local Weight Global Weight
TB (0.00) CSR 1.00 0.00
CFR 0.00 0.00
BCB (0.00) NPS 1.00 0.00
RC 0.00 0.00
SB (0.00) ES 0.00 0.00
UDP 1.00 0.00
ESAB (0.16) GIA 1.00 0.16
BA 0.00 0.00
PICA 0.00 0.00
LB (0.78) DDL 0.00 0.00
DFL 1.00 0.78
RB (0.06) SRTI 1.00 0.06
CTI 0.00 0.00
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4. FINDINGS AND DISCUSSION

As obtained from the findings, considering the
main barriers, the most important barrier to the
transition to eBL appears as LB (0.78). From
this point of view, it is understood that the steps
taken towards the digitalization of the global
maritime transport networks must first of all be
within the limits determined by legal
frameworks. This finding implies that the
priority concerning the transition to eBL should
be given to eliminating the lack of legal
infrastructure. In this context, the United
Nations Commission on International Trade
Law (UNCITRAL) Model Law on Electronic
Transferable Records (MLETR) appears as an
effective tool to combat the problems stemming
from the legal issues. MLETR was adopted by
UNCITRAL on 13 July 2017 to guide the states
to eliminate the confusion caused by different
practices and rules in international trade with
transferable electronic records. The aim of the
Model Law is to provide functional equality
(same legal standing) between the traditionally
issued paper-based transferable documents (e.g.
bill of lading) and the electronic records (e.g.
eBL) (istemi, 2020). So far, some countries
adopted the MLETR such as Singapore and
Bahrain and it is considered that adopting the
MLETR by the government of Tiirkiye into
domestic legislation would address the problem
to a large extent. The container shipping lines
which are operating in Tirkiye are relatively
small firms considering Alphaliner Top 100 list
and such an adoption, as indicated by Paul
Mallon, director of legal and regulatory affairs
at Bolero International, instills more confidence
in smaller organizations that may have been
hesitant to participate in (Global Trade Review,
2021b; Alphaliner, 2022). Taking the sub-
factors of the legal barrier into account, it is
found that differences between foreign
legislation are given the highest importance.
This is an expected situation since the fact that
maritime trade to large extent occurs
internationally.

Considering the main barriers, what follows the
LB is ESAB (0.16) and RB (0.06), respectively.
As a result of the evaluation of the expert group,
the fact that the ESAB main factor ranks second

compared to other factors undoubtedly
highlights the importance of the integration of
government institutions (customs, etc.), banks,
and marine insurers, which are among the most
important stakeholders of maritime trade, to
each other and the system.

When the sub-factors of ESAB are examined, it
has been determined that the adaptation of
government institutions has priority over the
other two sub-factors in this group. Thus, it is
crucial to make the digital infrastructure of the
related governmental bodies ready for eBL
systems for transition. Also, it is observed that
adaptation of P&I and cargo insurance barrier is
given less importance. The fact that the majority
of the domestic container shipping firms have
their insurance services from 1&G P&I Clubs
and 1&G is increasingly recognizing new eBL
systems implies why less importance is given to
this sub-factor (Turkpandi, 2015). The RB was
another main factor to focus on as a result of the
evaluations. Although reliability is being tried to
be eliminated with blockchain technology, the
parties involved in the transportation process are
concerned about the presence of the customer
and commercial information in the databases of
3rd party service providers regarding the eBL
technologies currently in use. In this group, it
was revealed that the concerns of the
sender/receiver of the commercial product are a
sub-factor that should be emphasized more than
the concerns of the carrier. Therefore, efforts of
the firms which are providing eBL services
should be canalized more on customers of the
carrier firms to alleviate their trust issue rather
than carrier firms.

As a result of the opinions of the expert group, it
has been evaluated that the effects of the main
factors of TB, BCB, and SB and their sub-
factors may be seen as insignificant compared to
the main factors listed above. However, the fact
that the importance degrees obtained from the
combined joint decision matrix of the expert
group are 0.00 does not mean that these factors
do not affect the eBL transition process. It is
known in the literature that this is a handicap
arising from the fuzzy-AHP application and if
one factor is not considered more important than
the other, it is known that it occurs because the
evaluators focus on the factors that are
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considered more important (Besik¢i et al,
2016). From this perspective, it would be a
mistake to think that the transition to the eBL,
which is one of the steps of digitalization in
maritime transport, will not be affected by the
TB factor. It is also obvious that a change and
transformation process in which TB is effective
will cause some adaptation problems arising
from the business cultures of those working in
that sector. The SB, on the other hand, will be a
problem that may be faced by countries and
parties in order to make widespread use of the
new developing situation. The fact that the
current eBL technologies are different platforms
causes some problems and prevents the eBL
application from becoming widespread.

The results of the sub-factors of the technologic
barrier point out that cyber security risk is given
the highest importance. Therefore, under
thetechnological barrier, the utmost importance
should be given to the elimination of the cyber
security risks by the firms which are providing
eBL services. On the other hand, the outcomes
of the sub-factors of the business culture barrier
indicate that resistance to change is given less
importance. The fact that newly employed
personnel graduates familiar with digitalization
makes it possible to minimize their resistance to
change in adopting new technologies such as
eBL compared to the personnel who come from
a relatively low educational background and
build their experience in the company over time.
This personnel is called “alayli” in Turkish and
they have more resistance to adopting new
technologies, and their share among company
employees is constantly decreasing in today’s
business environment. When it comes to the
sub-factors of the standardization barrier, it is
revealed that utilization of different eBL
platforms appears as the highest barrier. In this
context, it should be indicated that there are
many different service providers such as
edoxOnline, Wave, Tradelens, essDocs, and
Bolero, hence there should be standardization in
these systems established (Kamal, 2021a).
According to Oswald Kuyler, managing director
of the Digital Standards Initiative of the
International Chamber of Commerce, achieving
a standardized eBL is a foundational part of the
digital transformation process (Global Trade

Review, 2020). In this context, the DCSA
initiative published eBL standards for data and
process in 2020 as part of a larger effort to
standardize shipping paperwork and enable end-
to-end digitalization of trade (Digital Container
Shipping Association, 2020).

5. CONCLUSION

Bill of lading is the most crucial document used
in maritime transportation since it establishes
that goods were taken over by carriers in the
specified condition. The bill of lading is still
predominantly used in paper form in maritime
transportation. In recent years, however,
technological advancements have resulted in the
paper-based bill of lading being replaced with
an eBL since trading is massively accelerated,
made more cost-effective, and several
stakeholders participating in the supply chain
may benefit from the eBL. This digitalization
initiative can provide a vital source for maritime
transportation firms for differentiation and
competitive advantage. In line with this, efforts
to employ eBL systems have been increasing
and some major container shipping lines have
started to announce their eBL systems recently.
On the other hand, it was observed that Tiirkiye
origin container shipping lines have not started
to utilize this system yet. In this regard, this
paper focused on revealing these barriers to the
transition of eBL systems in Tiirkiye and
prioritizing the importance of them among each
other quantitatively. To achieve this, the Fuzzy
AHP method was exploited. It was revealed that
the legal barrier among the main barriers
appeared as the most important barrier to the
transition to eBL systems followed by
adaptation of external stakeholders and
reliability barriers, respectively. This study is
limited and carried out with the participants
only from container shipping lines and in a
further study, this research can be extended by
including experts from the different segments of
the shipping industry such as dry bulk and
tanker shipping and also the customers of the
carriers to reflect a broader perspective.
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ABSTRACT

In this study, the spatial and temporal changes in the landings of whiting (Merlangius merlangus),
red mullet (Mullus barbatus) and turbot (Scophthalmus maximus) caught in the Black Sea were
discussed using the open access data set of officially recorded landing statistics published by Turkish
Statistical Institute (TUIK). The landings of whiting in Turkish seas increased steadily from 1981 to
1988, reaching the highest amount in the 56-year period in 1988. In order years, fluctuation was
observed in the production. The catch quantity of red mullet, which continued to increase until 1989,
has been decreasing since then and reached its lowest catch amount since 1971 in the year 2022.
Turbot, which had the highest catch in 1983, has a catch amount of less than 1000 tons since the early
2000s. In the period between 1967 and 2022, when comparing the production amounts of the Eastern
and Western Black Sea, it was found that the majority of the red mullet and turbot catch was obtained
from the Eastern Black Sea. Although the catch amount of whiting was high in the Eastern Black Sea
until 2017, it has been determined that the Western Black Sea has had more catch since 2017.
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OZET

Bu ¢alismada, Karadeniz’den avlanan mezgit (Merlangius merlangus), barbunya (Mullus barbatus)
ve kalkan (Scophthalmus maximus) av miktarlarinin alan ve zamansal degisimleri Tiirkiye Istatistik
Kurumu (TUIK) tarafindan erisime acik olarak yaymlanan balik¢ilik istatistikleri kullanilarak ele
alinmistir. Mezgit baliginin tiim Tiirkiye denizlerindeki av miktar1 1981 yilindan 1988 yilina kadar
diizenli bir artig gostererek 1988 yilinda 56 yillik siirecin en yiliksek miktarina ulagsmistir. Diger
yillarda dalgali bir iiretim seyri gostermistir. 1989 yilina kadar artig gosteren bir seyirle devam eden
barbunya balig1 gliniimiize kadar azalan oranda av vermis ve 1971 yilindan sonraki en diisiik av
miktarini 2022 yilinda vermistir. En yiiksek av miktarin1 1983 yilinda veren kalkan baligr 2000’11
yillarin bagindan giiniimiize kadar 1000 tonun altinda av vermistir. 1967-2022 yillar1 arasindaki
stirecte, Dogu ve Bat1 Karadeniz tiretim miktar1 bakimindan karsilastirildiginda barbunya ve kalkan
balig1 av miktarmin ¢ogunlugu Dogu Karadeniz’den saglanmigtir. Mezgit baliginin ise 2017 yilina
kadar Dogu Karadeniz’deki av miktar1 fazla olmakla birlikte 2017 yilindan itibaren Bat1 Karadeniz’in

daha fazla av verdigi tespit edilmistir.

Anahtar Sézciikler: Av istatistikleri, Barbunya, Kalkan, Mezgit, Karadeniz.

1. GIRIS

Tiirkiye sinirlarin1 kapsayan kiy1 uzunlugu 1695
km olan Karadeniz, avcilik yoluyla elde edilen
toplam su iiriinleri {iretiminin %75’ini (TUIK,
2020) saglamasina ragmen, 150-200 m’den
sonraki derinliklerde hidrojen siilfiir gazinin
varhi§1 ve oksijenin hizla azalmasi nedeniyle
biyolojik verimlilik ve tiir ¢esitliligi yoniinden
oldukca fakirdir (Balkas vd., 1990; Zaitsev,
2008).

Karadeniz’in kiy1 kesimini, balik¢ilik aktiviteleri
acisindan; Dogu Karadeniz Bolgesi (Giircistan
sinirindan  Ordu-Unye smirina  kadar olan
béliim), Orta Karadeniz Bolgesi (Ordu-Unye ile
ve Samsun-Yakakent arasindaki alan) ve Bati
Karadeniz Bolgesi (Sinop’tan  Bulgaristan
sinirina kadar) olmak iizere li¢ boliime ayirmak
miimkiindiir. Bu {i¢ bolge balik¢ilik faaliyetleri
acgisindan az-¢ok birbirinden farkl
karakteristiklere sahiptir. Dogu Karadeniz’de
girgir balik¢iligl (hamsi, istavrit) ve kiy1 uzatma
aglar1 (mezgit, barbunya, kefal, kalkan, palamut
gibi) ile avcilik yaygindir. Orta Karadeniz’de dip
(mezgit-barbunya) ve pelajik trol (¢aga) avcilig
ile, kiy1 balik¢ilig1 kapsaminda pelajik ve dip
uzatma aglar1 ve algarna ile deniz salyangozu
avcili@1 yaygindir. Bat1 Karadeniz’de ise, pelajik
balik avciligi yapan bliylik girgir tekneleri
(hamsi-istavrit, liifer/cinekop, palamut), kiy1
uzatma aglarn (barbunya, mezgit, kalkan,
liifer/¢inekop, palamut) ve beyaz kum midyesi

avciligit  yaygindir (OTB, 2014). Tirkiye
Istatistik Kurumu (TUIK), su iiriinleri
istatistiklerinde Orta ve Dogu Karadeniz’i

(Sinop’tan Giircistan smirina kadar) bir biitiin
olarak (Dogu Karadeniz) degerlendirmektedir.
Karadeniz’den elde edilen avin %95’ini pelajik
tirler %5’lik kismimi ise demersal tiirler
olusmaktadir. 2022 yili avcilik yoluyla elde
edilen su triinleri iiretimi yaklasik 335 bin ton
olarak  gerceklesmistir.  (TUIK,  2022).
Karadeniz’den avlanan demersal baliklarin orani
pelajik baliklara gore diisiik olmasina ragmen
ekonomik degeri yiiksek baliklardir (Karakulak,
2016). Mezgit, barbunya ve kalkan avlanan
demersal baliklar icerisindeki baskin
tiirlerdendir. Bu ¢alismada Karadeniz demersal
baliklar igerisinde ticari degeri olduke¢a yiiksek
olan mezgit, barbunya ve kalkan baliklarinin
1967-2022 yillart arasinda tiretim
miktarlarindaki degisimi incelenerek analiz
edilmis ve bu iig tiire ait balik¢iligin karakteristik
Ozellikleri ortaya konulmaya ¢alisilmistir.

2. MATERYAL VE YONTEM

Tirkiye’de su liriinleri istatistikleri 1967 yilindan
itibaren yaymlanmaktadir. Su {riinlerine ait
istatistikler TUIK ile Tarim ve Orman Bakanlig1
tarafindan anket yoluyla toplanmakta ve anketler
kapsaminda toplanan av verisi tlirler bazinda
gruplandirilarak 5 bolge halinde (Akdeniz, Ege,
Marmara, Bat1 Karadeniz ve Dogu Karadeniz)
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rapor edilmektedir. Calisma kapsaminda 1967-
2022 wyillar1 arasinda Karadeniz’in 6nemli 3
demersal tiirtine (Mezgit, barbunya ve kalkan) ait
zaman serileri kullanilarak, iiretim miktarlarinda
yillar itibariyle goriilen degisimler incelenmis ve
degerlendirmeler yapilmistir.

Bolgeler bazinda yillik toplam av miktarlarini
veren verilerin degerlendirilmesi, TUIK’in rapor
ettigi gibi Bat1 Karadeniz ve Dogu Karadeniz
olarak ele alinmis ve karsilastirmalar yapilmistir.
Bu amagla 2000-2022 yillar1 arasindaki istatistiki
verilere TUIK wveri tabani iizerinden, 2000
yilindan &nceki verilere ise Devlet Istatistik
Enstitlisii tarafindan basilan dokiimanlardan
ulastlmistir.

Av miktarlarinin istatistiki olarak tanimlanmasi,
hesaplamalar ve grafik ¢izimleri Microsoft Ofis
Excel programinda yapilmaistir.

3. BULGULAR

Arastirmada tiirlere ait istatistiki veriler, tiim
denizlerimizdeki toplam tretim miktarlar i¢in

1967-2022  wyillarimi, Dogu  ve  Bati
Karadeniz’deki iiretim miktarlar1 i¢in ise 1981-
2022 yillarmi kapsamaktadir. 1967-2022 yillar
arasinda toplam mezgit tiretimi 658630 ton olup,
en diigiik tiretim 2359 ton ile 1973 yilinda, en
yuksek tiretim ise 30488 ton ile 1988 yilinda
gergeklesmistir (Sekil 1). 1988 yilindaki av
miktarinin ylksek olmasinda Dogu
Karadeniz’deki mezgit av miktarinin pay1
%383’tilir (Tablo 1). 1981-2022 yillar1 arasindaki
toplam mezgit liretim miktarinin (555997 ton)
%359’u (328821 ton) Dogu Karadeniz’den
saglanmigti. Mezgit baligimin  av  miktar
bakimindan Dogu ve Bati  Karadeniz
karsilastirildiginda; 1984, 1995, 1997 ve 2000
yillar1 ile 2017-2022 yillar1 arasinda Bati
Karadeniz’de daha ¢ok av verdigi belirlenmistir.
1995 yilinda toplam mezgit av miktarinin (18094
ton) %54’ Bat1 Karadeniz’den saglanmigtir.

Tablo 1. 1981-2022 yillar1 arasinda Tiirkiye denizlerindeki mezgit, barbunya ve kalkan balig1 av

miktarlarinin (ton) tanimlamali istatistiki degerleri

Dogu

Bat1

Karadeniz Karadeniz Marmara  Ege  Akdeniz Toplam
En Diisiik 2513 1751 110 2 41 4565
Mezgit En Yiiksek 25255 9789 3343 629 1035 30488
Ortalama 7829.07 4243.55 979.21 162.81 24471  13238.02
Standart Hata 786.46 300.88 112.96 21.63 34.58 869.02
Giivenilirlik Diizeyi (%95) 1541.44 589.70 221.39 42.40 67.78 1703.24
En Diisiik 44 38 3 165 81 1067
En Yiiksek 4.367 1274 561 1917 2970 8883
Barbunya Ortalama 1022.26 352.62 118.5 73145 899.91 3126.29
Standart Hata 144.15 53.58 19.88 60.63 83.94 259.27
Giivenilirlik Diizeyi (%95) 282.53 105.01 38.96 118.83  164.52 508.15
En Diisiik 30 99 10 0.2 1 13
En Yiiksek 1396 3851 636 58 1 5398
Kalkan Ortalama 376.36 743.81 81.17 5.52 0.02 1209.93
Standart Hata 60.24 143.17 16.90 1.52 0.02 196.51
Giivenilirlik Diizeyi (%95) 118.07 280.61 33.11 2.99 0.05 385.14
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Sekil 1. 1967-2022 yillar1 arasinda Tiirkiye denizleri ile 1981-2022 yillar1 arasinda Dogu ve Bati
Karadeniz’de avlanan mezgit balig1 av miktarlar

56 yillik siiregte (1967-2022) barbunya baliginin
toplam av miktar1 156949 ton olup, en diisiik avi
730 ton ile 1971 yilinda, en yiiksek avi ise 8883
ton ile 1989 yilinda vermistir (Sekil 2). 1989
yilindaki barbunya av miktarmin %49’u Dogu
Karadeniz’den, %14°1 ise Bati Karadeniz’den
saglanmigtir (Tablo 1). 1981-2022 yillar
arasindaki toplam barbunya av miktar1 (131304
ton) icerisinde, Dogu Karadeniz %33’liik (42935
ton) oranla birinci sirada, Bati Karadeniz ise
%11°1ik (14810 ton) oranla dordiincii sirada yer
almaktadir. 1981-2022 yillar1 arasinda barbunya
baligimin Dogu ve Bati Karadeniz’deki av
miktarlarina bakildiginda, tiim yillarda Dogu
Karadeniz’de daha ¢ok av verdigi sadece 1984
yilinda Bati1 Karadeniz’deki av miktarinin fazla
oldugu goriilmektedir. Barbunya baliginin en ¢ok
av verdigi Dogu Karadeniz’de dahil tiim

denizlerimizde 2000 yilindan 2022 yilina kadar
av miktar1 1000 tonun altinda gerceklesmistir. Bu
stirecte sadece Akdeniz 2010-2013 yillar
arasinda 1000 tonun iizerinde av vermistir.
1967-2022 yillar1 arasinda toplam kalkan tiretimi
84763 ton olup, en diisiik iiretim 139 ton ile 2018
yilinda, en yiiksek iiretim ise 5398 ton ile 1983
yilinda gergeklesmistir (Sekil 3). 56 yillik
stiregte, 1983 yilinda gergeklesen en yiiksek av
miktarinda Bati Karadeniz’in payr %71°dir
(Tablo 1). 1981-2022 yillar1 arasindaki toplam
kalkan baligi av miktarinin (50817 ton) %61°1
(31240 ton) Bat1 Karadeniz’den, %311 (15807
ton) ise Dogu Karadeniz’den saglanmistir.
Kalkan baligi av miktar1 Dogu Karadeniz’de
2010-2019 yillar1 arasinda, Bat1 Karadeniz’de ise
2018 yilinda 100 tonun altina diigmiistiir
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Sekil 3. 1967-2022 yillar1 arasinda Tiirkiye denizleri ile 1981-2022 yillar1 arasinda Dogu ve Bati
Karadeniz’de avlanan kalkan balig1 av miktarlari
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4. TARTISMA VE SONUC

Mezgit, barbunya ve kalkan baligi ekonomik
degerinin yiliksek olmasi ve deniz baliklar
igcerisinde iiretim miktar1 bakimindan yiiksek
paya sahip olmalar1t nedeniyle Karadeniz’in
onemli demersal tiirleri arasinda yer almaktadir.
Bu ¢ tiir icin iilkemizde gerceklestirilen
aveiigim  onemli  kismi Karadeniz’den
saglanmaktadir.

Tirkiye balik¢iligi, su idrlnleri faaliyetleri
acisindan Karadeniz, Bogazlar, Marmara, Ege ve
Akdeniz olmak iizere 5 bolgeye ayrilmakla
birlikte, {iretimin %55’1 Karadeniz, %30’u
Bogazlar, %10’u Marmara, %2‘’si Ege ve %3’i
Akdeniz’den saglanmaktadir. 1966 yili igin,
Karadeniz’de 16527 kisi tam, 6482 kisi kismen
balikeilik faaliyeti gostermekte olup, 10 adedi
trol olmak iizere 3265 balik¢1 teknesi faaliyette
bulunmaktadir. Uretim faaliyetleri yogun olarak
Ordu, Giresun ve Istanbul’'un Karadeniz
cevresinde gerceklesmektedir (Kog, 1970). 1984
yilinda 7691 balik¢1 gemisinin 2260 adedi (42
adet trol teknesi) Dogu Karadeniz’de, 670 adedi
(41 adet trol teknesi) Bat1 Karadeniz’de faaliyet
gostermistir  (DIE, 1984). Yeni  ruhsat
verilmesinin durduruldugu 2002 yilinda Dogu
Karadeniz’deki 4301 adet balik¢1 gemisinin 130
adedi trol iken Bati Karadeniz’de 2713 balik¢1
gemisinin 170 adedi trol gemisi olarak faaliyet
gostermistir (DIE, 2002). 2022 yili itibariyle
toplam deniz baliklar1 lretiminin %28’1 Dogu
Karadeniz, %34’ Bati  Karadeniz’den
saglanmaktadir. 355’1 trol gemisi ve 3357’si
uzatma ag1 gemisi olmak iizere toplam 5802 adet
balik¢t  gemisi  Karadeniz’de  balikgilik
faaliyetlerinde kullanilmaktadir.  Balik¢ilikta
calisanlara bakildiginda 1972’si Bat1 Karadeniz
ve 3454’1 Dogu Karadeniz olmak iizere toplam
5476 kisi balik¢inin kendisi ve 10365 diger
calisanlar (licretli/iicretsiz calisan ortak, tayfa,
hane halki calisan gibi) Karadeniz’de
balikgiliktan gegimini saglamaktadir (TUIK,
2022). 1967-2022 yillar1 arasindaki istatistiklere
gore, gelinen noktada, balik¢i gemisi sayisi
%44°1iik bir artig gosterirken balik¢1 sayisinda bir
diisiis gozlenmektedir. Av ¢abasindaki artis ve av
ara¢ gereclerindeki teknolojik gelismeler balik
stoklar1 lizerindeki av baskisinin artmasina ve

zaman icerisinde av miktarlarindaki azalmalara
neden olan etkenlerden birisidir.

Mezgit, barbunya ve kalkan baliginin aveciligi
yaygin olarak dip trolii ve dip uzatma aglar ile
yapilmaktadir. Balik popiilasyonlarinin
korunmasi1 ve stirdiiriilebilirliginin saglanmasi
amaciyla 22/3/1971 tarihli 1380 Sayili Su
Uriinleri Kanunu kapsaminda, ticari amagl su
tirtinleri aveiligina yonelik olarak birtakim yasal
kisitlama ve yasaklamalar getirilmektedir. 1973-
2023 yillart arasindaki avcilik donemlerini
kapsayan su iirlinleri sirkiiler/tebliglerinde kii¢iik
Olcekli balikgilikta yogun bir sekilde 12 ay
boyunca kullanilan uzatma aglar1 ve bu aglarin
kullanimina yonelik olarak herhangi bir kisitlama
bulunmamaktadir. Demersal baliklarin
avciliginda kullanilan dip troliine iliskin zaman
yasaklari ile tiirlere iligkin birtakim kisitlamalar
Tablo 2’de gosterilmektedir (7, 9, 12, 13, 15 ve
19 numarali sirkiilerler ek sirkiiler olarak
cikarildiklart i¢in yer verilmemistir). 1982-83
donemi 14 numaral sirkiilerde Mezgit baligina
getirilen 18 cm boy yasagi ayni dénem ¢ikarilan
15 numarali ek sirkiiler ile kaldirilmistir. Boy
yasaklari, 1990-91 doénemine ait 24 numaral
sirkiilere kadar catal boy olarak uygulanmis, 24
numaralt sirkiilerden itibaren toplam boy olarak
uygulanmaya baglanmistir.

Dogu Karadeniz’i kapsayan trol yasagina iliskin
ilk diizenleme 1978-1979 av ddnemine ait 6
numaral: sirkiilerde yapilmistir. Buna gore Ordu-
Bulancak smirindan Hopa’ya kadar tiim
karasularimizda dip trolii aveiligi yasaklanmisgtir.
1987-86 av donemini kapsayan 21 numaral
sirkiilerde smir Ordu ili Unye ilgesi Taskana
Burnu’na ¢ekilmis, daha sonrasinda ise bu sinir,
1988-89 donemi 22 ve 1989-90 donemi 23
numarali sirkiillerde Samsun ili Civa Burnu,
1990-91 doénemi 24 ve 1991-92 doénemi 25
numaral1 sirkiilerde Samsun ili Calti Burnu,
1992-93 doénemi 26 ve 1993-94 donemi 27
numarali sirkiilerde Samsun-Ordu il sinir1, 1994-
95 donemi 28 ve 1995-96 donemi 29 numarali
sirkiilerde Samsun ili Calti Burnu, 1996-97
donemi 30 numarali sirkiilerde Samsun Limani
feneri, 2004-2006 av donemi 36/1 numarali
sirkiillere kadar Samsun-Ordu il smri, 36
numarali sirkiilerden itibaren su an gegerli olan
2020-2024 av donemi 5/1 numarali sirkiilere
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kadar Ordu ili Unye ilgesi Taskana Burnu
seklinde degisiklige ugramistir.

1983-84 av donemine ait 16 numaral sirkiilerde,
ilk olarak, Basroz (Baskaya) Burnu ile Sinop
Burnu-Gerze Kosk Burunlar arasinda kalan
karasularimizda her tirli trol ile aveilik
yasaklanmig, 1991-92 yilina ait 25 numaral
sirkiilerde Kastamonu ili Cide Kopekkaya
Burnu- Sinop ili Gerze, Cayagzi Burnu arasinda
kalan karasular seklinde degistirilmistir. 1993-94
yili 27 numaral sirkiilerde Sinop ili inceburun-
Gerze Cayagzi arasi, 28 numarali sirkiilerde
Sinop ili Ayancik ilgesi Usta Burnu ile Gerze
Cayagzi arasi, 31 numarali sirkiilerde Sinop
Inceburun olarak degistirildikten sonra 32
numarali sirkiilerde tekrar Ayancik ilgesi Usta
Burnu  seklinde  degisiklige  ugramistir.
Nihayetinde 2004-2006 av donemine ait 36/1
numarali sirkiilerden su an yiiriirliikte olan 2020-
2024 av donemine ait 5/1 numarali teblige kadar,
Sinop ili inceburun ile Samsun ili Yakakent ilcesi
Cayagzi Burnu arasindaki karasularimizda her
tiirlii trol aveiligia yasaklanmastir.

Bat1 Karadeniz Bolgesi'ne ait yer yasaklar1 ilk
olarak, 1994-95 av do6nemi 28 numarali
sirkiilerde, Zonguldak ili Eregli Balik¢1 Barinagi
ile Sakarya ili Akcakoca Balik¢i Barinag:
arasinda kalan karasularimizda uygulanmaya
baslamistir. 1996-97 donemine ait 30 numarali
sirkiilerde Akcakoca Balik¢1 Barinagi, Bartin ili
Amasra ilgesi Dikili Burnu olarak degistirilmis
ve 35/1 numarali sirkiilere kadar bu sekilde
devam etmistir.  2002-2004 doénemi  35/1
numarali sirkiilerde, Zonguldak ili Eregli Balik¢i
Barmag ile Bartin ili Amasra ilgesi Tarlaagzi
Balik¢i Barinagr arasinda kalan karasular
seklinde degistirilmis, 2006-2008 donemi 37/1
numarali sirkiilerden itibaren, Zonguldak ili
Eregli Baba Burnu ile Bartin ili Amasra ilgesi
Tekke Burnu arasindaki karasular1 olarak tekrar
degistirilmigtir. 2012-2016 dénemi 3/1 numarali
tebligde Bat1 Karadeniz’deki bu yasak tamamen
kaldirilmis, 2016-2020 numarali 4/1°den itibaren
Zonguldak ili Alacaagzi1 Burnu ile Bartin ili
Amasra ilgesi Tekke Burnu arasindaki

karasularimizda her tiirlii trol avciligi tekrar
yasaklanmis olup bu haliyle uygulanmaya devam
etmektedir.

Geng (2000), 1988 ve 1989 yillarinda maksimum
diizeye ulasan barbunya balig1 {iretiminin daha
sonraki yillarda azalma goOstermesinin, pelajik
stoklardaki  azalmadan  dolayr  balik¢ilik
aktivitelerinin demersal baliklara yonelmesinden
kaynaklandigim1 ve barbunya stoklarinin bu
baskidan  olumsuz  yonde  etkilendigini
belirtmistir. Ayni sekilde, Avsar (1998)’da 1961-
1991 yillann arasindaki periyotta mezgit
stoklarinin daha az sOmiiriildiigiinii, sonraki
periyotta pelajik stoklarin ¢okmesiyle birlikte
Ozellikle hamsi balik¢iligina entegre olmus
girgirlarin  da trole dontstiiriilerek, avciligin
zaten sinirlt olan demersal gruba kaydirildigini
ve bunun sonucu olarak demersal stoklarin asiri
sOmiiriilmeye baslandigini ifade etmistir. Celik
Mavruk vd. (2021), Tiirkiye genelinde (Akdeniz,
Ege ve Karadeniz) barbungillerin avciliginda en
baskin yontemin dip trolii balik¢ilig1 oldugunu,
bunu fanyali ve sade uzatma aglarinin takip
ettigini, Marmara’da ise kiiclik  Olcekli
balik¢ilarin toplam ava katkisinin daha yiiksek
diizeyde oldugunu bildirmistir. Ayn1 ¢alismada
av  istatistiklerin  belirlenmesi  esnasinda
balik¢ilarin barbun ve tekir balig1 arasinda tiir
diizeyinde bir ayirim yapmadigina, barbun ve
tekir baliklarina atfen kaydedilen avin biiyiik
Ol¢iide barbun avini temsil ettigine, bu siirecte

tirlerin  dogru  teshis  edilmesine  Gzen
gosterilmesi gerektigine dikkat ¢ekilmistir.
Zengin (1998), 1990-1995 wyillar1 arasinda

Karadeniz’de Kalkan balig1 avciliginda %71.8
oraninda uzatma aglar1 kullanmildigini, 75324755
m uzunluktaki uzatma aglar ile her tiirlii stok
tizerinde yogun bir av baskisinin uygulandigini
ifade etmistir. Karadeniz’de kalkan baliklarinin
%65’nin baligin iireme donemi olan Nisan-
Haziran aylarinda avlandigi, ebeveyn agirlikli
stogun yumurtlamak {izere sig-kiy1r sularina
yoneldigi sirada uzatma aglariyla yogun olarak
avlanilmasinin stogun azalmasina neden oldugu
bildirilmistir (Zengin, 2001).
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Tablo 2. Su Uriinleri Avciligini Diizenleyen Avlanma Sirkiiler/Tebliglerinde Trol Aveiligi ve Balik
Tiirlerine iliskin Yasak ve Smirlamalar (Anonim, 1973-2023) (B: Barbunya Balig1, K: Kalkan Baligi,
M: Mezgit Balig1)

Boy Yasagi Av Araci
Sirkiiler/ Ait Oldugu (cm) Tiire Ozel Yasak Av Yasagi
. . . Yasak Av Sezonu
Teblig No  Av Ddnemi Sezonu (Kalkan
B K M ..
i¢in)
1 1973-1974 - - - - - -
2 1974-1975 - - - - - -
3 1975-1976 - 36 - - - -
4 1976-1977 11 36 - 1 May1s-30 Haziran - -
. 1 May1s-1 Eyliil (K) -
5 1977-1978 11 36 - 20 May1s-30 Eyliil 15 Mays-31 Agustos (B)
< 15 Mayis-31 Agustos (K) -
6 1978-1979 11 36 - 1 May1s-30 Agustos ) Ma}?,ls—l SH agziran (B)
. - 25 Nisan-25 Agustos (K -
8 1979-1980 11 36 - 25 Nisan-25 Agustos | Mayis-31 Tet%qmuz EB))
< 5 Mayis-31 Agustos (K -
10 1980-1981 11 36 - 5 Mayis-31 Agustos 5 Ma}}llls—30 H%lziran EB;
11 1981-1982 11 - 10 Mayis-31 Agustos - -
14 1982-1983 11 36 18 10 Mayis-1 Eyliil - -
16 1983-1984 11 36 - 10 Mayis-1 Eyliil - -
17 1984-1985 11 36 - 10 Mayis-1 Eyliil - -
18 1985-1986 11 36 - 1 Mayis-1 Eyliil - -
20 1986-1987 13 36 - 1 May1s-1 Eyliil - -
21 1987-1988 13 36 - 1 May1s-1 Eyliil - -
22 1988-1989 13 36 - 1 Mayis-15 Eyliil 1 Nisan-1 Haziran (K) -
23 1989-1990 13 36 - 1 Mayis-15 Eyliil 20 Nisan-20 Haziran (K) Paraketa
24 1990-1991 13 36 - 1 Mayis-15 Eyliil 1 Mayis-1 Temmuz (K) Paraketa
25 1991-1992 13 36 - 1 Mayis-1 Eyliil 1 Mayis-1 Temmuz (K) Paraketa
26 1992-1993 13 40 - 1 Mayis-1 Eyliil 1 Mayis-1 Temmuz (K) Paraketa
27 1993-1994 13 40 - 1 Mayis-1 Eyliil - Paraketa
28 1994-1995 13 40 - 1 Mayis-1 Eyliil - Paraketa
29 1995-1996 13 40 15 1 Mayis-1 Eyliil 1 Nisan-1 Haziran (K) Paraketa
30/1 1996-1997 13 40 15 1 Mayis-1 Eyliil 1 Nisan-1 Haziran (K) Paraketa
31/1 1997-1998 13 44 - 1 Mayis-1 Eyliil - Paraketa
32/1 1998-1999 13 44 - 1 Mayis-1 Eyliil - Paraketa
33/1 1999-2000 13 44 - 1 Mayis-1 Eyliil - Paraketa
34/1 2000-2002 13 40 - 1 May1s-31 Agustos 15 Nisan-15 Mayis (K) Paraketa
Fanyali Ag
35/1 2002-2004 13 40 - 1 Mayis-31 Agustos 15 Nisan-31 Mayis (K) Paraketa
Fanyali Ag
36/1 2004-2006 13 40 - 1 Mayis-30 Eyliil 1 Mayis-30 Haziran (K) Paraketa
Fanyali Ag
37/1 2006-2008 13 40 - 15 Nisan-15 Eyliil 1 Mayi1s-30 Haziran (K) Paraketa
Fanyali Ag
2/1 2008-2012 13 40 13 15 Nisan-15 Eyliil 1 Mayi1s-30 Haziran (K) Paraketa
Fanyali Ag
3/1 2012-2016 13 45 13 15 Nisan-15 Eyliil 15 Nisan-15 Haziran (K) Paraketa
Fanyali Ag
4/1 2016-2020 13 45 13 15 Nisan-31 Agustos 15 Nisan-15 Haziran (K) Paraketa
Fanyali Ag
51 2020-2024 13 45 13 15 Nisan-31 Agustos 15 Nisan-15 Haziran (K) Paraketa
Fanyali Ag
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Samsun ve Kalayci (2004), ekonomik degerinin
yliksek olmasindan dolay1 Kalkan baliginin yillar
itibariyle av miktarinda meydana gelen azalmaya
ragmen, kiy1 balik¢ilarinin daha fazla balik
avlayabilmek i¢in kisitlama, yasak ve yaptirimi
olmayan av araglarimi  kendi  amaglar
dogrultusunda  kullandiklarini, ag  gozi
acikliklarimi giderek diisiirmeye ve sade aglara
fanyalar donatmaya yoneldiklerini ve daha ¢ok
sayida kii¢iik bireyleri avladiklarini belirtmisler,
bunun sonucu olarak da kalkan stoklarinin
gelecekte siirdiiriilebilirligi  konusunda bazi
sikintilarin olmasinin ¢ok muhtemel olacagin
ifade etmislerdir. Karadeniz’de asir1 avcilik
nedeniyle azalan kalkan stoklarina ydnelik
olarak, Akdeniz Genel Balik¢ilik Komisyonu
(GFCM) tarafindan, 2020 yilindan itibaren,
gecerliligi 3 yil olmak iizere kota uygulamasi
getirilmistir. Bu kapsamda Karadeniz’deki
toplam avlanabilir kalkan baligr miktar1 857 ton
olup, Tiirkiye’ye verilen kota miktar1 497 ton
(%58) olarak belirlenmistir (BSGM, 2019).
TUIK verilerine gore 2020, 2021 ve 2022
yillarinda Karadeniz’deki kalkan balig1 av
miktarlar1 sirasiyla 389, 461 ve 463 ton olarak
bildirilmistir. Buna gore, yukarida belirtilen
yillarda, Karadeniz i¢in belirlenen kota miktarina
(497 ton) dahi ulasilamadig goriilmektedir.

Ak ve Balik (2020), 1970’1i ve 1980’11 yillarda
balik¢1 teknesi ve balik unu fabrikasi i¢in verilen
desteklerin, asir1 avcilik nedeniyle stoklarin
azalmasinda onemli rol oynadigini
belirtmiglerdir. Tosunoglu ve Ceyhan (2021),
balik¢ilik faaliyetlerinin etkin kontrolii i¢in, 2002
yilindan bu yana devam eden yeni balik¢i
teknelerine ruhsat verilmemesi sisteminin tek
basimna yeterli olmadigini, av ¢abalarmin
kisitlanmasinin yani sira av alanlari ve siireleri ve
hatta baliklarin karaya ¢ikis noktalarinin da
belirlenmesi gerektigini bildirmislerdir.

iklim degisimleri diger g¢evresel baskilar ile
birlikte  baliklar  iizerindeki bireysel ve
popiilasyon diizeyinden tiim ekosistem diizeyine
kadar, dogrudan ya da dolayli olarak, oldukca
karmagik etkiler yaratmaktadir (Brander, 2010).
Tiirkiye’nin Karadeniz bolgesinde baskin olarak
yakalanan demersal balik tiirlerinin (mezgit,
barbun, tekir ve kalkan) zaman serisi av
miktarlarma  bakildiginda  1980°’li  yillarin
sonunda av miktarlarinin  pik yaptigr ve

sonrasinda kayda deger bir azalma oldugu ve
2000’11 yillardan sonra miktarlarin daha stabil
kaldig1 gozlemlenmistir. Bu siire¢ Karadeniz
ckosistemi icin tanimlanmis trofik doniisiim
siireci ile Ortlismektedir (Saygu, 2022).
Otrofikasyonun etkileri tiim Karadeniz'de
hissedilmekte olup ekosisteminin yapisini koklii
degistiren bir durumu ortaya koymaktadir.
Otrofikasyonu tetikleyen azot ve fosfor
bilesikleri, 162 milyon insanin da dahil oldugu
genig bir Avrupa bolgesi olan Karadeniz
Havzasi'min her yerinden gelmektedir (Bat,
2016). Son 50 yildir balik stoklar1 ve cesitliligi
acisindan Karadeniz’in ekolojik yapist son
derece kotii durumdadir. Bu olumsuz yapinin
tyilestirilebilmesi amaciyla deniz ekosistemini
bir biitiinsellik i¢cinde degerlendirip yOnetme
becerisine sahip bir “Ekosistem Temelli
Balik¢ilik Yonetimi™ stratejisinin gelistirilmesi
gerekmektedir (Oguz, 2016).

Sonu¢ olarak, av miktarlarina bakildiginda,
balik¢t gemisi filosunun sabitlenmesi, trol
avcilifina getirilen zaman ve bolge yasaklari,
tiirlere yonelik boy smirlamalar ve ozellikle
kalkan avciligina yonelik kisitlamalara (boy
yasagl, av aract yasagi, kota uygulamasi gibi)
ragmen, 3 tiir i¢inde 6zellikle 2000°1i yillardan
itibaren daha onceki yillara gére azalma oldugu
dikkat ¢ekmektedir. Balik popiilasyonlari, insan
kaynakli ¢evre kirliligi, kiiresel 1sinmaya baglh
olarak ortaya c¢ikan iklim degisiklikleri, av
cabasindaki artis ve teknolojik gelismelere
paralel olarak av baskisinin artmasi ve bilingsiz
avcilik gibi bircok faktoriin etkisi altindadir.
Dolayisiyla siirdiirebilirligin saglanabilmesi i¢in
tim bu faktoérler géz onilinde bulundurularak
balik¢ilik faaliyetlerinin yonetilmesi
gerekmektedir. Bu da ancak, ekosistemin
iyilestirebilmesine katki saglayan, ekosistem
yaklagimli balikgilik uygulamalarinin
benimsenmesi ile miimkiin  olabilecektir.
Stoklarin iyilestirilebilmesi i¢in kaynaklarimizin
mevcut durumunun net bir sekilde ortaya
konulup, stogun kendini yenileyebilme yetenegi
belirlenmeli ve buna gore kota uygulamalari

getirilmelidir.  Bunun yanm1  sira, tiirlerin
poplilasyon  ozellikleri  dikkate  alinarak
olusturulacak  spesifik avlanma modelleri,

bolgesel balik¢ilik modelleri bu siirece katki
saglayacaktir.
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ABSTRACT

As a result of the rapidly increasing competitive conditions in the port industry, the concept of port
performance has gained great importance. The concept of port congestion, which has been
experienced frequently in recent years and deeply affects port performance, also comes to the fore as
a problem that needs to be addressed in terms of port competition. Starting from this point in the
study, firstly, semi-structured interviews were conducted with the managers of the ports operating in
various regions of Tiirkiye, and the reasons for port congestion and the most frequent periods, the
measures that can be taken against port congestion, and the strategies that can be developed were
investigated. Then, port congestion factors and preventive strategies were prioritized using Fuzzy
AHP-TOPSIS hybrid method. When the results of the semi-structured interviews were analyzed, it
was determined that there was a lack of capacity; when the fuzzy AHP-TOPSIS results were
examined, it was concluded that unexpected trade density was the most important underlying reason
for port congestion. Moreover, according to both the semi-structured interview and Fuzzy AHP-
TOPSIS results, it was concluded that cooperation with stakeholders and investment in qualified
human resources would be the most effective measures to prevent port congestion. It is thought that
the determined and prioritized measures and strategies against port congestion as a result of this
exploratory study will benefit the port industry.
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OZET

Liman endiistrisinde hizla artan rekabet kosullar1 neticesinde liman performansi kavrami oldukca
biiyiik bir 6nem kazanmistir. Son yillarda siklikla deneyimlenen ve liman performansini derinden
etkileyen liman tikaniklig1 kavrami da liman rekabeti agisindan ele alinmasi gereken bir sorun olarak
on plana ¢ikmaktadir. Bu noktadan hareketle calismada ilk olarak Tiirkiye’nin ¢esitli bolgelerinde
faaliyet gosteren limanlarin yoneticileri ile yar1 yapilandirilmis goriismeler gerceklestirilerek liman
tikanikliginin sebepleri ve en sik yasandigi donemler, liman tikanikligina kars1 alinabilecek 6nlemler
ve gelistirilebilecek stratejiler arastirilmistir. Daha sonra ise Bulanik AHP-TOPSIS hibrit yontemi
kullanilarak liman tikaniklig1 faktorleri ve onleyici stratejiler dnceliklendirilmistir. Gergeklestirilen
yart yapilandirilmis goriisme sonuglari analiz edildiginde kapasite yetersizliginin; Bulanik AHP-
TOPSIS sonuglar1 incelendiginde ise beklenmedik ticaret yogunlugunun liman tikanikliginin altinda
yatan en onemli sebepler oldugu sonucuna ulagilmistir. Ayrica, hem yar1 yapilandirilmig goriisme
hem de Bulanik AHP-TOPSIS sonuglarina gore liman tikanikligini 6nlemek adina en etkili 6nlemler
olarak paydaslarla isbirligi ve kalifiye insan kaynagina yatirim yapilmasinin uygun olacagi sonucuna
varilmistir. Kesifsel bir nitelige sahip olan bu ¢alisma sonucunda belirlenen ve onceliklendirilen
liman tikanikligina karsi Onlemler ve stratejiler ile liman endiistrisine fayda saglanacagi
diistiniilmektedir.

Anahtar sozciikler: Liman tikanikligi, Liman kapasitesi, Paydaslarla is birligi, Yar1 yapilandirilmis
goriisme, Bulanik AHP-TOPSIS.

1. GIRIS

Kiiresellesme ile birlikte lilkeler arasi ticaretin
yayginlagsmasiyla giliniimiizde diinya ticaretinin
onemli bir kismi denizyolu tasimaciligi ile
yapilmaya devam etmektedir. 2020 yilinda da
dis ticarete konu olan yiiklerin %89°u denizyolu
ile tasmmmistir. Bu tagimacilik  tiirlinlin
uluslararasi ticaret i¢in ne kadar énemli oldugu
son yarim ylizyilda yasanan 20 kat artis ile daha
net goriilmektedir (UTIKAD, 2021). Biiyiik
hacimli yiiklerin bir defada tasmabilmesi,
maliyet avantaj1 saglamasi ve diger tasimacilik
modlarindan farkli olarak tagimacilik riskinin
daha diisiik olmasi gibi avantajlar da deniz
tasimaciligini 6ne ¢ikarmaktadir (Saban ve
Giligergin, 2009). Kiiresel boyutta biiyiik bir
oneme ve etkiye sahip olan deniz tagimaciligy,
kendi iginde bircok sektor ile de baglanti
bulundurmaktadir.

Limanlar, deniz tasimaciligmin en Onemli
bilesenlerindendir. Deniz tagimaciligina yonelik
artan talep ile birlikte limanlar, uluslararasi
ticaretin en Onemli unsurlarindan biri haline
gelmistir. Ticaret ve sanayinin gelisimi i¢in
onemli bir rol iistlenen limanlarin hem ulusal
hem de bolgesel ekonomiye katkis1 yadsinamaz
bir gercektir (Bayraktutan ve Ozbilgin, 2013).

Ayrica, liman isletmeciliginin yiiksek rekabet
kosullar1 icermesi Onemli miktarda sermaye
gerektirmektedir ve  yatirnmlar1t  zorunlu
kilmaktadir. Bir diger yandan, liman endiistrisi is
giicii yogun bir endiistridir ve iilkeler i¢in dnemli
bir isttihdam kaynag1 saglamaktadir (Bayraktutan
ve Ogzbilgin, 2013; Dogusel, 2021). Bu
ozelliklerinden Gtiirli, yiik ve yolcularin
aktarimlarinin saglandigi, yiiklerin ellegclenmesi
ve depolanmasi gibi islevleri yerine getiren
limanlarda, artan rekabet kosullar1 ile birlikte
liman performans: kavrami biiyiik bir 6nem
kazanmistir. Denizcilik sektOriiniin - dinamik
yapist, modern ve yiiksek kapasiteli gemiler,
yeni pazarlar ve yeni ticaret koridorlar1 olugmasi
ile artan ylik hareketliligi ile birlikte liman
operasyonlarinin hizli ve kesintisiz siirdiiriilmesi

gerekliligi liman endiistrisinde O6nemli bir
performans  gostergesi  haline  gelmistir
(Akkaynak Celik ve Basarici, 2021).

Hinterlantlarinda yer alan iretim giicii ile
beslenen limanlarin yiik trafigini pek ¢ok farkl
faktor etkileyebilmektedir (Dogusel, 2021).
Dogru tahminlenip yonetilemeyen liman trafigi
ise liman sikigiklig sorununa  yol
acabilmektedir. Liman endiistrisinde yasanan bu
gelismelerden  hareketle, liman tikaniklig
sorunu son yillarda hem sektér hem de akademi
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tarafindan ele alinmasi gereken Onemli bir
glindem olarak ortaya ¢ikmustir.

Nitel ve nicel yontemlerin bir arada kullanildig1
bu c¢alismada, ilk olarak Tiirkiye’de bulunan
cesitli  limanlarda  gérev  yapan, liman
operasyonlart  konusunda  uzman liman
yoneticileri ile yar1 yapilandirilmis goriismeler
gerceklestirilerek limanlarda olusan tikanikligin
sebepleri, son yillarda yasanan liman tikaniklari,
Oonleme stratejileri ve liman tikanikligi
durumunda  alinmasi  gereken  Onlemler
arastirilmistir. Calismanin ikinci asamasinda ise
Bulanik AHP-TOPSIS yontemleri kullanilarak
liman tikanikligi  faktorleri ve  Onleyici
stratejilerin  Onceliklendirilmesi amaclanmistir.
Calismanin  igeriginde ilk olarak liman
tikanikligr ile ilgili kavramsal ¢erceve ve ilgili
literatiir sunulmustur. Daha sonra arastirmanin
yontemi, orneklemi ve analiz siireci hakkinda
bilgi verilmistir. Arastirma sonucunda elde
edilen bulgular incelendikten sonra sonug ve
oneriler kismi ile ¢alisma sonlandirilmistir.

2. KAVRSAMSAL CERCEVE

Limanlar, verdikleri hizmetlerle uluslararasi
ticaretin onemli bir bileseni olarak goriilmekte
ve limanlarda yasanan aksakliklarin sonuglari
tim diinyadaki ticareti etkileyebilmektedir.
Limanlarin verimli bir sekilde isletilmesi i¢in
rihtimlar1 besleyecek yeterli alana sahip olmast,
modern teknolojik ulasim araglari, yeterli
kalifiye insan giicii, etkin dokiimantasyon siireci
ve depolama tesisleri ve geligmis bir altyapisinin
bulunmas1 gerekmektedir (Bolat vd., 2020).
Ancak  bu  kosullarin  karsilanamadigi
donemlerde  limanlar  agisindan  hizmet
verimsizligi veya hizmet verememe hali ortaya
cikmaktadir. Bu durum literatiirde liman
tikaniklig1 kavramiyla ifade edilmektedir. Liman
tikaniklig1, literatiirde yanasma igin bekleme
olarak tanimlansa da (Bolat vd., 2020); limanin
bir¢cok farkli noktasinda (depolama ve istifleme
alanlarinda, kapida, giimriik sahalarinda gibi)
tikaniklik olarak kendini gosterebilmektedir.
Bir¢ok yazar liman tikanikliklarinin rihtimda ve
liman sahasinda olustugunu belirterek kategorize
etmislerdir (Zhen, 2016; Talley ve Ng, 2016; Iris
vd., 2018; Nishimura, 2020). Gidado (2015)
tikanikligr gemilerin ve yiiklerin limandaki

gecikmeleri, kuyrukta beklemeleri, ekstra
seferleri ve limanda geg¢irdikleri siireler ile ilgili
bir olgu olarak tanimlamustir.

Liman tikanikliginin bir¢ok sebebi vardir. Bu

sebepler, donemlik olarak ortaya c¢ikarak
limanlarin kapasite agisindan eksikliklerini giin
yuiziine cikarabilecegi gibi, limanlar1
beklenmedik bir durumla da bas basa
birakabilmektedir. Verimsiz ve eski liman
altyapisi, tutarsiz  hiikiimet  politikalar,
kiiresellesmedeki teknolojik egilimlerin

karsilanamamas1 ve bazi limanlarin insan giicii
sorunlari, liman hizmetlerinin arzina yonelik
asirt talep, endiistriyel eylemler veya grevler,
COVID-19 gibi salgin hastaliklar, tahsis edilen
alan veya stok eksikligi, kotii hava kosullar,
savas, smirli liman erisimi, liman ellecleme
ekipmani eksikligi, hinterlant tikanikligi ve
limanin konumu gibi bir¢cok faktdr liman
tikaniklifina neden olabilir (Bolat vd., 2020).
Gui vd. (2022) Covid-19 doneminde liman
tikaniklig1 riskini olugturan faktorleri ele
almistir. Buna gore cok biiylik konteyner
gemileri (mega gemiler-VLCV siifi) kullanima,
Stiveys Kanali’nin tikanmasi, is giicii eksikligi,
iretimin  belli noktalarda durmasi, siber
saldirilar, konteyner eksikligi (dengesizligi), tir
sofori  grevleri, vb. faktorler Covid-19
doneminde yasanan ve liman tikanikligina sebep
olan olaylar olmuslardir. Paul ve Maloni (2010)
liman tikanikliginin sebepleri konusunda dissal
etkenlere odaklanmiglardir ve bu etkenler
arasinda firtinalar (kasirga, toz firtinasi, tayfun,
vb.), terdrist saldirilar ve is kazalarini ele
almislardir. Limanlarin konumlandiklari
bolgelere 6zgii mevsimsel etkilerin (hem yiik
hareketliligi hem de gemi ugraklar1 baglaminda)
liman tikanikliklarina etkisi literatiirde onemli
bir eksik olarak goriilebilmektedir. Ayrica bu
sebeplerin ~ risk  yonetimi  baglaminda
degerlendirilmesi ve teorik eslestirmesinin
yapilmasi bir aragtirma boslugu olarak 6n plana
cikmaktadir.

Yukarida bahsedilen sebeplerle olugsan liman
tikanikliklarinin ciddi sonuglar1 olabilmektedir.
Yik hacimlerinde hizli artisin  liman
tikanikliina ~ sebep  oldugunu  belirten
Notteboom (2006), liman tikanikliginin da gemi
isletme sirketlerinin de hatasiz i3 yapma
kapasitelerini  sinirlandirdigint  savunmustur.
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Bununla beraber Yeo vd. (2007), yik
hacimlerindeki artis1 liman tikamikliginin en
onemli nedeni olarak yorumlamis ve Kore nin
Busan limaninin tecriibelerini paylasarak bu
tikanikliklarin miisteri sadakatini azalttigini1 ve
boylece tikaniklik yasayan limanlarin rekabetgi
giiclerinin zayifladigin1 one siirmistiir. Liman
tikaniklig1 daha uzun bekleme siirelerine ve daha
diisiik hizmet seviyelerine yol agmakla kalmaz,
ayni zamanda azalan gelir, artan bor¢ ve iflas
riski ve azalan rekabet giicli gibi uzun vadeli
etkileri de beraberinde getirir (Gui vd., 2022).
Liman tikanikliklarinin ekonomik sonuglari
oldugunu savunan yazarlardan Bolat vd. (2020)
tikanikligin ekstra envanter maliyetlerine ve asir
yuksek gecikme (demuraj-siirastarya)
maliyetlerine neden oldugunu; Wang vd. (2020)
ise liman tikanikliginin liman gelirlerini
kisitladigini tespit etmistir. Liman kullanicilar
da  tikanikli§in  sonuglarindan  dogrudan
etkilenmektedir. Jiang vd. (2017) liman
tikanikliklarinin diizenli konteyner tasimaciligi
yapan  denizcilik  sirketlerinin  takvim
giivenilirligine zarar verdigini ifade etmistir. Bai
vd. (2022) liman sikigikligimin navlun fiyatlar
tizerinde Ozellikle piyasa baskisinin arttig
donemlerde olumsuz etkisi oldugunu ortaya
koymuslardir. Ortaya konulan bu sonuglarin etki
analizi sayisal tabanda arastirilmali ve bu
sonuglardan ozellikle hangi liman
kullanicilarinin = daha  yogun bir sekilde
etkilendikleri ortaya konulmalidir.

Literatiirde liman sikisikliklarina karsi iiretilen
¢oziim Onerileri kisith da olsa konunun ele alinig
bicimi Onemli bir bakis agis1 getirmektedir.
Garcia-Morales vd. (2015) liman tikanikligina
deniz tarafi trafigini diizenleme {izerine ¢oziim
iireterek farkli bir bakis agis1 getirmis ve bu
tikanikliklarin giderilmesi i¢in rthtim boyunun
uzatilmasi lizerine cesitli Onerilerde
bulunmustur. Literatiirde liman tikanikligin
gidermek iizere modern ekipman kullanmak,
terminal  boyutlarm1  ve  kapasitelerini
genisletmek gibi stratejiler Onerilmistir (Ke vd.,
2012; Mollaoglu vd., 2019). Takebayashi ve
Hanaoka (2021) liman ficretlerini artirmanin
liman tikaniklig1 sorununu ¢ozerken karlilig1 da
artiracagin1 savunmustur. Bu noktada literatiir,
ozellikle  kap1  tarafindaki  tikamikliklari
gidermek, saha verimliligini artirmak konusunda

uretilebilecek stratejiler baglaminda eksik
kalmustir.

3. ARASTIRMA YONTEMI

Liman  yoneticilerinin = liman  tikaniklig
kavramina yonelik algilariin arastirildigr bu
calismada  nitel ve nicel arastirma

yontemlerinden yararlanilmistir (Sekil 1).

Liman Tekanuklss Fakt rinin ve Caleyici Sratelerin
Oncelidendirilmes

Uzmunlala Gérlgme
(Ve Yapilandirinsg
Mslaka)

Literafiir Araimast

Kriterlerin ve
Alternatiflerin
Belitlenmesi

Veri Toplama Araglarmn
Olugturuimast

[
Her Uzmana Ait Totarlilik
Degerlerinin
Hesaplanmas (bkz. Tablo
)

Kiterlerin Agiliklarimn
Heseplanmast

Kaiterlerin Agirhilanna
Gore Altanatiflerin
Onceliklendirilmesi

Sekil 1. Arastirmanin modeli

Ilk olarak gerceklestirilen nitel arastirma ile
liman tikaniklifina sebep olan faktorler ve
Onleyici stratejiler tespit edilmistir. Daha sonra
gerceklestirilen nicel analizler ile elde edilen
liman tikaniklig1 faktorleri agirliklandirilmis ve
en 1yi ¢Oziim stratejileri tespit edilmistir. Nitel ve
nicel yontemlerin bir arada kullanilmas1 ile
problemi biitiinciil bir sekilde ele almak ve nitel
olarak ifade edilen algilarin nicel yontemler
yardimiyla somutlastirilmast  hedeflenmistir.
Nitel arastirmalarda incelenen olay veya olguya
yonelik derin bir algiya ulagma gayreti
bulunmaktadir ~ (Morgan, 1996).  Nitel
arastirmalarda, tirtinlerden ya da ¢iktilardan daha
cok siirecler ile ilgilenilir ve bu yiizden anlamlar
onem tagimaktadir (Merriam, 1988). Nitel
arastirmalarda genellikle gozlem, goriisme,
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dokiiman ve sdylev analizi gibi nitel veri
toplama tekniklerinin kullanildig:
goriilmektedir. Ayrica, insana iligkin algt ve
olaylarin, sosyal gerceklikte ve dogal ortaminda
derinlemesine incelenmesinin hedeflendigi nitel
arastirmalar, farkli  disiplinleri  birlestiren
biitiinciil bir bakis agisina da sahiptir (Hatch,
2002; Merriam ve Grenier, 2019).

3.1. Yan-Yapilandirilmis Goriisme Yontemi

Bu c¢alismada ilk olarak nitel arastirma
yontemlerinden yar1 yapilandirilmig goriisme
teknigi kullanilmistir. Nitel arastirmalarda
siklikla kullanilan veri toplama tekniklerinden
biri olan gorligme, goriisme yapilan kisilere
kendilerini birinci elden ifade edebilme firsati
verirken, arastirmacilara da goriisiilen kisilerin
anlam diinyalarini, bakis agilarini, iginde
bulunduklart durumlara ait diisiince ve
tecriibelerini  goriisme  yapilan  kisilerin
ifadeleriyle derinlemesine anlama imkani1
sunmaktadir  (McCracken, 1988). Yan
yapilandirilmisg goriismeler ne tam
yapilandirilmis goriismeler kadar kati, ne de
yapilandirilmamis goriismeler kadar esnektir.
Sahip olduklar1 belirli diizeydeki standartlik ve
esneklik nedeniyle, yazmaya ve doldurmaya
dayal1 testler ve anketlerdeki sinirlilig1 ortadan

kaldirmast ve belirli bir konuda derinlemesine
bilgi edinmeye yardimci olmasi nedeniyle
aragtirmacilar ~ tarafindan  siklikla  tercih
edilmektedir (Yildirim ve Simsek, 2003). Bu
ylizden liman yoOneticilerinin goziinden liman
tikanikliginin  sebepleri ve bu tikaniklig
onlemeye dair stratejilerin arastirildigi  bu
kesifsel ¢alismada yar1 yapilandirilmig goriisme
yontemi  kullanilmigtir.  Amaghi  6rneklem
yoluyla  belirlenen liman  operasyonlari
konusunda uzman olan 11 liman yoneticisi ile
liman tikanikliginin sebepleri, son yillarda
yasanan liman tikanikligi deneyimleri, liman

tikaniklifin1 - onleme stratejileri ve liman
tikanikligi  yasanmast durumunda alinacak
aksiyonlar ile 1ilgili sorular1 igeren yari

yapilandirilmis goriismeler gergeklestirilmistir.
Calismanin orneklemi ve goriismelere yonelik
detaylar Tablo 1’de belirtilmistir.

Calismanin  gegerliligi  ve  giivenilirliginin
saglanmast adina aragtirma sorulart  ve
gerceklestirilen kodlamalar liman endiistrisi
alaninda uzman iki farkli akademisyene kontrol
ettirilmis, goriisme yapilacak liman yoneticileri
deneyimleri ve caligma alanlarina gore titizlikle
secilmis, calismada kisi ve kurum bilgilerine yer
verilmeden seffaf bir sekilde elde edilen goriisler
analiz edilmistir.

Tablo 1. Gorligme yapilan uzmanlar ile ilgili bilgiler

Kat;\}i)mm D?ﬁlﬁl)l m Egitim Diizeyi  Pozisyon Ggg;z;?e Goriisme Tiirid
1 11 Lisans Operasyon Miidiiri - Elektronik posta
2 10 Yiiksek Lisans ~ Operasyon Miidiirii - Elektronik posta
3 5 Lisans Operasyon Sefi 16 dk 48 sn  Yiiz ylize Goriigme
4 21 Doktora Liman Midiirt 12 dk 56 sn  Cevrimigi GOriisme
5 9 Lisans Operasyon Miidiiri 18 dk 56 sn  Yiiz ylize Goriigme
6 21 Doktora Operasyon Miidiiri 23 dk 53 sn  Cevrimigi GOriisme
7 18 Yiiksek Lisans ~ Operasyon Miidiirii 35dk 43 sn  Cevrimigi GOriisme
8 13 Lisans Operasyon Midirii 25 dk35sn Cevrimigi Gorligme
9 26 Yiiksek Lisans  Liman Miidiirii 25dk 06 sn  Cevrimi¢i Gorlisme
10 8 Yiiksek Lisans  Operasyon Sefi - Elektronik posta
11 10 Yiiksek Lisans  Operasyon Sefi 18 dk 10 sn  Yiiz ylize Goriisme

Yar1 yapilandirilmig goriismelerden elde edilen
bulgular 1s181nda, liman tikanikligina neden olan
faktorler ve Onleyici stratejiler, Tablo 2’de
bilgileri verilen uzmanlar tarafindan
degerlendirilmistir. Bu uzmanlar, goriigmelere
katilan uzmanlardan farkli olarak yogunlukla

saha operasyonlarinda bizzat gdrev alan orta
diizey yoneticilerden sec¢ilmistir. Literatiirde de
benzer sekilde nitel ve nicel yontemleri iki farkli
uzman grubu ile gerceklestiren caligmalar
bulunmaktadir (Somsuk ve Laosirihongthong,
2014; Parung vd., 2018; Ayaz vd., 2022). Ilgili
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uzmanlarin algisal

uzman i¢in  ayr1  ayri

degerlendirmelerinin
mantiksal agidan tutarliligi Pekkaya ve Bucak
(2018) deki formiiller takip edilerek her bir
hesaplanmastir.
Degerlendirmeler sonucunda elde edilen veriler,

Cok
yontemlerinden
Hierarchy Process)-TOPSIS (Technique for
Order Preference by Similarity to an Ideal
Solution) hibrit yontemiyle analiz edilmistir.

Karar
Bulanik

Kriterli Verme

AHP

(CKKV)
(Analytic

Tablo 2. Nicel aragtirmaya katilan uzmanlara ait bilgiler ve degerlendirmelerinin tutarlilik degerleri

Katll\}z)mm De(glz}l])l m Egitim Diizeyi Pozisyon Tuot?;llﬂlk
1 9 Lisans Liman Isletme Miidiirii 0.0137
2 7 Lisans Ticari s Gelistirme Sefi 0.0365
3 4 Lisans Rezervasyon Hizmetleri Uzman Yardimcisi 0.0135
4 4 Lisans Liman Operasyon Uzmani 0.0002
5 8 Lisans Liman Operasyon Kidemli Uzmani 0.0275
6 9 Lisans Liman Operasyon Kidemli Uzmani 0.0022
7 10 Yiiksek Lisans Operasyonlar Sefi 0.0444
8 5 Lisans Ro-Ro Vardiya Amiri 0.0444
9 2 Lisans Ro-Ro Ekip Lideri 0.0444

3.2. Bulanik AHP-TOPSIS Hibrit Yontemi

Bulanmik AHP, karar verme siirecinde Kriterleri
agirliklandirmak ve Onceliklendirmek igin
kullanilan bir yontemdir. Yontem, uzmanlarin
degerlendirmelerindeki belirsizligi,
tutarsizliklart  ve  siibjektifligi  hafifletmek
amaciyla bulanik sayilar1 kullanir (Demirel vd.,
2018). Bulanik AHP, liman se¢imi, yer se¢imi,
personel se¢imi, emniyet, giivenlik ve rekabet
istiinliigii gibi alanlarda analiz yapilabilmesine
olanak icin akademisyenlerce yaygin olarak
kullanilmaktadir (Bastug vd., 2022; Li vd., 2020;
Mollaoglu vd., 2019; Balc1 vd., 2018; Celik ve
Akyiiz, 2018; Nazemzadeh ve Vanelslander,
2015; Tseng ve Cullinane, 2015; Lirn vd., 2004).
Bu calismada, agirliklar1 daha 6zenli bir sekilde

dagitmast ve Oznel yargillart daha iyi
sansiirleyebilmesi sebebiyle Bulamik AHP
yonteminin  Buckley  (1985)  tarafindan

gelistirilen versiyonu kullanilmistir. Calismada
ayrica, liman tikaniklifina kars: alinabilecek
Onlemler birer alternatif olarak ele alinmis ve
liman tikaniklig1 faktorlerine ¢6ziim olma
kapasitelerine siralanmiglardir. TOPSIS analiz
sonuglarina gore en iyi alternatif, pozitif ideal
coziime (PIS) en kisa mesafede ve dolayisiyla
negatif ideal ¢oziime (NIS) en uzak mesafede
konumlanmalidir (Wang vd., 2009). Bu
calismada Hwang ve Yoon (1981) ve Ertugrul ve
Karakasoglu (2008) tarafindan uygulanan
genisletilmis ~ Bulamik  TOPSIS  ydntemi

kullanilmistir. Calismada uygulanacak Bulanik
AHP — TOPSIS hibrit yonteminin uygulama
adimlar asagida aciklanmaistir.

Adim 1: Hiyerarsi sistemindeki her bir kriterin

karsilastirilmasint  iceren ikili karsilagtirma
matrisi olusturulmustur.
1 ap 4,
a 1 oo a
A — 21 2n ( 1 )
1 -
a, a 1

Buna gore, a, birer tiggensel bulanik say1 belirtir

ve a; = [, m;, u, oldugunda, a,= [, m;, u

iy i ij ijo Y
olarak ifade edilir.
Adim 2: Uzmanlardan elde edilen ikili

karsilastirma matrislerinin geometrik ortalamasi,
Buckley (1985) tarafindan oOnerilen asagidaki
formiille hesaplanmistir:

ay.:(ajj®a;®~-®a;)“” (2)

Adim 3: Kriter agirliklarinin hesaplanmasi igin
gerekli olan 171 degeri asagidaki formiille elde
edilmistir:

r= (a[l1 ®a[22 ®...®a;)l/n 5

Adim 4: Her bir kriterin agirliklarini hesaplamak
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icin asagidaki formiil uygulanmistir.
w=r®r®n® -®r)" 4)

Adimm 5: Bulanik Pozitif Ideal C6ziim, FPIS (A")
ve Bulanik Negatif Ideal Coziim, FNIS (A

degerleri  asagidaki  formiil  yardimiyla
belirlenmistir:
A+ — V+,V+,"',V+
Tl )
A= ,v,,v,)
(v; =max{v,;}ve (v, =min{v, },i=1,2, ... ,m;
j=1,2, ..., nolmasi durumunda).
Adim 6: Her bir kriterin FPIS ve FNIS'ye olan
uzaklhigi  asagidaki  formiil  kullanilarak
hesaplanmaistir:
di=>d,(v,,v) i=1,2,..m,
j=1
di =Y d,v,v,) i=12,..m (6)
Jj=1

burada dv (...) iki bulanik saymnin birbirleri
arasindaki uzaklik olgiistidiir.
Adim 7: Kriterlerin hem FPIS hem de FNIS'ye

olan mesafesini ayni1 anda ifade eden CC,,

alternatiflerin uzaklik katsayilarini verir. Bu
katsayilar  dikkate  alinarak  alternatifler
siralanabilir. Her bir alternatifin CC, degerinin

hesaplanmasinda formiilden

yararlanilmagtir:

asagidaki

cc =,
d’+d;

i=1,2,...,m. (7)

Adim 8: CC, degerleri irdelenerek alternatifler

arasinda bir siralama yapilmistir. Bu nedenle,
alternatif 4. 1'e yaklastik¢a FPIS'ye yaklasacak

ve FNIS'den uzaklagacaktir.

4. BULGULAR VE TARTISMA

4.1. Liman Tikamkhg Faktorleri ve Onleyici
Stratejilerin Ortaya Konulmasi

Yar yapilandirilmis goriismelerden elde edilen
veriler, nitel metinlerin sistematik olarak
degerlendirilmesi ve yorumlanmasina yardimci
olan MAXQDA 2020 paket program ile analiz
edilmistir. Yapilan goriismeler neticesinde,
liman tikanikliginin sebepleri, tikanikliga engel
olmak adina aliabilecek Onlemler ve liman
tikanikli§1 yasanmasi durumunda tikanikligi
gidermek icin kullanilabilecek karsi stratejiler
belirlenmigtir. Belirlenen bu sebepler, énlemler
ve stratejiler MAXQDA 2020 paket programu ile
degerlendirilmis ve gorsellestirilmistir.

Ik iki soru aracihifiyla elde edilen liman
tikanikliginin ~ sebepleri  ve  MAXQDA
programiyla gorsellestirilen sebepler arasindaki
iliski  Sekil 2’de gosterilmistir.  Sekil 2
incelendiginde, en sik dile getirilen liman
tikaniklig1  sebebinin  ‘kapasite yetersizligi’
oldugu ve onu ‘beklenmedik ticaret yogunlugu’
ve ‘prosediir islemlerinde aksakliklar’ gibi
sebeplerin  takip ettigi goriilmektedir.
Katilimecilar  kapasite  yetersizliginin  liman
tikaniklig1 lizerindeki etkisini su sozlerle ifade
etmistir:

“Yeterli kapiniz olacak, yeterli sahaniz olacak,
veterli  kapasiteniz ~ olacak...  Eger  siz
kapasitenizin iizerinde yiik alvyorsaniz elbette
liman tikamklig1 yasayacaksiniz (Katilimci-6).”
“Son donemde transit operasyonlarda, transit
tahliyelerde, tranmsit yiiklemelerde ciddi bir
sekilde talep geldi su anda. Inamin depolarimizin
%80°i %901 dolu, gelen talepleri de
degerlendiremiyoruz, erteliyoruz ya da baska bir
limana yonlendiriyoruz (Katilimci-9).”
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Sekil 2. Liman tikanikliginin sebepleri

Elde edilen sonuglar incelendiginde, kapasite
yetersizliginin diger sebeplerle siklikla iliskili
olarak katilimcilar tarafindan ifade edildigi
goriilmektedir. Bu noktada, 6zellikle prosediir
islemlerinde aksakliklar, olumsuz hava kosullari,
liman ekipmanlarinin arizalanmasi gibi durumlar
limanin tam kapasite ¢alismasini engellemekte
ve kapasite yetersizliginin ortaya c¢ikmasin
tetiklemektedir.

Yapilan goriismelerde ayrica son bes yilda liman
tikanikliginin yogun olarak yasandigi dénemler
de sorgulanmigtir. Buna gore, pandemi
doneminde, Rusya-Ukrayna savasi sirasinda ve
Kahramanmaras merkezli deprem felaketi
sonrasinda liman tikanikligi ile karsi karsiya
kalindig: ifade edilmistir. Bu donemlerde asiri
ticari yogunluk, Rusya’ya uygulanan ambargo
neticesinde ortaya c¢ikan transit ticaret artisi,
deprem bolgesindeki liman hareketliliginin diger
bolgelere kaymasi bu tikanikliklart tetiklemistir.
Uciincii soruda katilimcilardan liman
tikanikligina  karsi  aldiklar1  6nlemlerden
bahsetmeleri istenmistir. Katilimcilardan elde
edilen onlemler gorsellestirilmis ve Sekil 3°de
gosterilmistir.  Sekil 3 ele alindiginda,
‘paydaglarla 1 Dbirligi’ Onleminin en sik
basvurulan onlem oldugu tespit edilmis ve
‘ekipman yatirnmi’ ve ‘yikiin ¢ekilmesi i¢in
tesvik’ Onlemlerinin siklikla bagvurulan diger
onlemler oldugu belirlenmistir. Katilimcilar,
paydaglarla is birliginin liman tikanikliginin
oniine gecilmesi noktasindaki Onemine su
sozlerle dikkat ¢cekmistir:

“Her ne kadar direkt limanin muhatabi olmasa
da miisterinin temsilcisi olan nakliyeciler ile

iletisime gecip saatte kag ton ellecleyecegimizi ve
buna gore yiikii alacak araglarin hazir olmasi
gerektigini soyliiyoruz. Bunun disinda sadece
tabii nakliyeciler yok, giimriik komisyonculari,
gemi  kontroliine  gelecek acenteleri de
uyarryoruz. Bu gibi planlamayr yaptigimiz zaman
cok  biiyiik  sitkintilarla  karstlasmiyoruz
(Katihimci-4).”

“Hatlar ile olan iletisimi arttirip geminin
tahmini varis stresini daha gergek¢i almayt
sagliyoruz. Bazi onemli operasyonlar oncesi
gelecek geminin bulundugu liman ile iletisime
gecip operasyon stiresi hakkinda bilgi alyyoruz
(Katihimci-10).”

Yikiin ekilmesi i tesuik (4)

Ekipman yatirmi (5)

Kalifiye insan kaynagma yatinm (3)

Tagima modu qegiliii (1)

\

Tirbekleme alani kurulmas (1)

Ekipmanlann bakm-tutumu (2

Sekil 3. Liman tikanikligina kars1 alinabilecek
onlemler

Sekil 3 incelendiginde, paydaslarla isbirligi
Oonlemi hemen hemen diger tiim Onlemlerle
iliskili olarak goriilmiistiir. Buna gore, 6zellikle
‘yiikiin ¢ekilmesi i¢in tesvik’ ve ‘ekipmanlarin
bakim-tutumu’ gibi diger 6nlemlerin saglikli bir
sekilde uygulanabilmesi i¢in paydaslarla
kurulacak is birliginin derecesi olduk¢a 6nemli
gorilmiistiir. Elde edilen sonuglar
gostermektedir ki liman tikanikliklarinin 6niine
gecilmesi  i¢in  limanlarin  igsel siireclerini
tyilestirmelerinin yaninda paydaslarla iliskilerini
de dogru yonetebilmeleri olduk¢a 6nemlidir. Bu
durum, son yillarda limanlarin diinya ticareti
adina bulunduklari pozisyon geregi
paydaslarindan ayr1 disiiniilemeyecek Orgiit
yapilar1 olduklari ve sorunlarimi gidermek igin
paydaslariyla biitiinciil bir silire¢ yoOnetimine
ihtiya¢ duyduklar1 seklinde yorumlanabilir.
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Gorligmeler sirasinda yoneltilen son soru ile
tikanan bir limani eski operasyonel diizeyine
dondiirebilmek icin uygulanabilecek stratejiler
ortaya konulmaya calisilmistir. Bu baglamda
ortaya konulan stratejiler ve bu stratejiler
arasindaki iligki  Sekil 4’te gOsterilmistir.
Katilimeilarin ¢ogu tikanan bir limanin ilave
ekipman tedarigi ile yeniden eski operasyonel
diizeyine  dondiiriilebilecegini  belirtmistir.
Katilimcilar, ilave ekipman tedariginin liman
tikanikligim1  giderme noktasindaki  6nemini
asagidaki ciimlelerle vurgulamiglardir:

“Liman tikanikligi bizim basimiza ¢ok sik olmasa
da nadir olarak geliyor. Biz bununla ilgili ne
vapiyoruz, hemen disaridan ekipman tedarigi,
kiralik is makinesi veya kiralik ekipman
buluyoruz (Katilimci-9).”

“Bu durumu daha az olumsuz etki ile atlatmak
icin  operasyonu hizlandiracak  aksiyonlar
alinabilir. Ving verimliligini optimize etmek
adina ving igin ¢alisan tirlarin sayisi posta
basina arttrilabilir (Katilimci-10).”

Liman d|§ sahasinin kullanimi ( )

Fazla mesai uygulamalari (2)

Insan kaynag tedangl )

llave ek|pman tedarigi (4)

/ Transit yiike ek sefer ayarlama (1)

Farkli limanlara yonlendirme (1)

Sekil 4. Tikanan bir liman i¢in uygulanabilecek
stratejiler

Bolat vd. (2020) liman tikanikliginin sebepleri
iizerine analizler yaptiklar1 ¢alismalarinda bir¢ok
benzer sebebi ele almislardir. Bu c¢alisgma da
ortaya konulan sebepler ile ilgili literatiir oldukca
uyumludur. Bunun o&tesinde bu ¢alismada
degerlendirilen “yetersiz planlama, liman i¢i arag
trafigi, doviz kurunda dalgalanmalar, belirli

giinler Oncesi sikisan talep” gibi sebepler
caligmanin Orneklemine 6zgl kriterler olarak

literatlirden  ayrismakta ~ ve  c¢alismanin
Ozgiinliigline  katki  saglamaktadir. Liman
tikanikligin1 6nlemek i¢in Ke vd. (2012) ve
Mollaoglu vd. (2019) modern ekipman
kullanmayr, terminal boyutlarini ve
kapasitelerini gelistirmeyi Onermislerdir. Bu

calisma ortaya koydugu dnlemlerle belli diizeyde
literatiir ile uyum yakalasa da liman tikanikligina
onlem almak adina insan kaynaginin niteligine,
paydaslarla kurulan iletisimin kalitesine verilen
onem agisindan literatiirden ayrigmaktadir.
Garcia-Morales vd. (2015) bir limanin tikaniklik
probleminin deniz tarafi trafiginin diizenlenerek
giderilebilecegini savunmustur. Bu ¢alismada ise
ek olarak hinterlant tarafinda saha kullanimina
yonelik ve insan kaynagmin kullanim oranini
artirmaya yonelik stratejiler onerilmistir.

4.2. Liman Tikamkhg Faktorleri ve Onleyici
Stratejilerin Onceliklendirilmesi

Yapilan  yar1  yapilandirilmig  miilakatlar
sonucunda elde edilen liman tikaniklig
faktorleri, nitel analizler sonucunda aralarindaki
iligki baglaminda degerlendirilmistir. Buna gore
birbiriyle siklikla iligkilendirilen faktorler
sekilde kalin ¢izgiler ile belirtilmis (Sekil 2) ve
birer kriter olarak ele alinarak calismada
yiriitilen nicel analizlere dahil edilmistir.
Ayrica, mutabik kalinan faktorlerin yansitilmasi
acisindan, farkli uzmanlar tarafindan ortak olarak
belirtilmeyen kriterler, nitel analizler sonucunda
ortaya konulan ‘birlikte olusturulan kodlar
modeli’nde  gorsellestirilmis, fakat  nicel
analizlere dahil edilmemistir. Benzer sekilde,
liman tikanikligina karsi alinabilecek onlemler
0zelinde yapilan nitel analiz sonucunda birbiriyle
siklikla iligkilendirilen 6nlemler (Sekil 3), liman
tikanikliklarina ¢6ziim olacak birer alternatif
olarak kullanilmigtir. Calisma kapsaminda liman
tikanikligina sebep olan faktorlerin ve onleyici
stratejilerin neden-sonug iliskisine dayali oldugu
varsayillmaktadir. Bu nedenle sadece birbiriyle
iliskilendirilebilen faktorler ¢calisma kapsaminda
ele alinmistir. Tablo 3’te bu kriterler ve
alternatifler tanimlanmuistir.
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Tablo 3. Liman tikaniklig1 problemi kriterleri ve alternatifleri

Kriter No.  Kriter Adi Tanim
K1 Prosediir islemlerinde Yiklerin limana giris-¢ikislart i¢in gerekli formalitelerden (evrak
aksakliklar islemleri, vb.) kaynakli gecikmeler.
K2 Yetersiz planlama Yiikleme-bosaltma i¢in rthtim ve liman saha igi trafik planlamalarinda
yasanan sorunlar.
. P Erisilebilirlik kapsaminda liman altyapi ve fiziki kapasitesinin
K3 Kapasite yetersizligi yetersizliginden dogan aksakliklar.
Liman ekipmanlarinin Limanin operasyonel ve yazilimsal ekipmanlarinin arizalanmasi
K4 .
arizalanmasi sebebiyle olusan operasyonlarda aksakliklar.
K5 Beklenmedik ticaret Mevsimsel olarak ve/veya doviz kuru dalgalanmalar1 sebebiyle artan
yogunlugu ticaret hacmine limanlarin karsilik verememesi.
K6 Olumsuz hava kosullart Operasyonel faaliyetleri durdurma noktasina getirecek derecede olumsuz
hava kosullarinin olusmasi.
Alternatif .
eNo ! Alternatif Ad1 Tanim
Liman tikanikligia karsi yerel otoriteler, liman bagkanliklari, deniz
Al Paydaslarla igbirligi ticaret odalari, tiim liman kullanicilar1 gibi paydaslarla ortak hareket
ederek gelistirilecek 6nlemler.
A2 Kalifiye insan kaynagina Liman tikanikligina karsit 6nlem olarak planlamalar1 yapacak insan
yatirim kaynaginin transferi veya yetistirilmesi.
A3 Ekipman yatirimi Operasyon?l hiz1 artiracak sekilde ilave ekipman yatirimi ve/veya
ekipman giincelleme.
A4 Yiikiin cekilmesi icin tesvik Yiik ilgililerinin limandan yiiklerini erken ¢ekmesi adina verilebilecek

ayricaliklar, belirli giinlere yonlendirmeler ve destekler.

Liman tikaniklig1 faktorleri kriter olarak ele
alimmig ve sec¢ilen uzmanlarin bu kriterler
hakkindaki algilar1 6l¢iilmiistiir. Yapilan analiz
sonucunda, en uygun Onlemin belirlenme
siirecinde kullanilmak iizere her bir kriterin
agirhigr Bulanik AHP yontemiyle saptanmistir
(Tablo 4). Buna gore secilen uzmanlara gore en
oncelikli liman tikaniklig1 faktoriiniin 0,45784
puaniyla ‘beklenmedik ticaret yogunlugu’ kriteri
oldugu belirlenmistir. Bu  kriteri  0,22005
puaniyla ‘kapasite yetersizligi’ takip etmektedir.
Uzmanlar ‘prosediir islemlerinde aksakliklar’

tikanikhig1 faktorii olduguna karar vermistir.
Calismada kriter olarak ele alinan liman
tikaniklig1 faktorlerinin agirliklar1 gz Oniinde
bulundurularak, bu faktorlere ¢6ziim olabilecek
Onlemler uzman degerlendirmeleri
dogrultusunda analiz edilmistir.  Analizler
sonucunda (Tablo 5), ‘paydaslarla is birligi’
yapilmasi en yiiksek puana sahip alternatif olarak
on plana c¢ikmistir. ‘Paydaslarla is birligi’
alternatifini  swrastyla  ‘ekipman  yatirimr’,
‘kalifiye insan kaynagina yatirnm’ ve ‘yiikiin
cekilmesi i¢in tegvik’ takip etmistir.

kriterinin en disik Oncelige

sahip

liman

Tablo 4. Uzman 1’in bulanik ikili karsilastirma matrisi

K1

K2

K3

K4

K5

K6

K1
K2
K3
K4
K5
K6

(1,00; 1,00; 1,00)
(2,00; 3,00; 4,00)
(0,33; 0,50; 1,00)
(1,00; 2,00; 3,00)
(5,00; 6,00; 7,00)
(4,00; 5,00; 6,00)

(0,25; 0,33; 0,50)
(1,00; 1,00; 1,00)
(0,17; 0,20; 0,25)
(0,33; 0,50; 1,00)
(2,00; 3,00; 4,00)
(1,00; 2,00; 3,00)

(1,00; 2,00; 3,00)
(4,00; 5,00; 6,00)
(1,00; 1,00; 1,00)
(2,00; 3,00; 4,00)
(7,00 8,00; 9,00)
(5,00; 6,00; 7,00)

(0,33; 0,50; 1,00)
(1,00; 2,00; 3,00)
(0,25; 0,33; 0,50)
(1,00; 1,00; 1,00)
(4,00; 5,00; 6,00)
(2,00; 3,00; 4,00)

(0,14; 0,17; 0,20)
(0,25; 0,33; 0,50)
(0,11; 0,13; 0,14)
(0,17; 0,20; 0,25)
(1,00; 1,00; 1,00)
(0,33; 0,50; 1,00)

(0,17; 0,20; 0,25)
(0,33; 0,50; 1,00)
(0,14; 0,17; 0,20)
(0,25; 0,33; 0,50)
(1,00; 2,00; 3,00)
(1,00; 1,00; 1,00)

10
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Tablo 5. Kriterlerin bulanik ve durulastirilmis agirliklar

5. SONUCLAR

Kriter Bulanik Agirhk Kgfrl;}listlrllmls

Prosediir islemlerinde aksakliklar (0.001; 0.001; 0.001) 0,00100

Yetersiz planlama (0.057; 0.080; 0.075) 0,07046

Kapasite yetersizligi (0.231; 0.231; 0.198) 0,22005

Liman ekipmanlarinin arizalanmasi (0.109; 0.133; 0.115) 0,11884

Beklenmedik ticaret yogunlugu (0.450; 0.443; 0.480) 0,45784

Olumsuz hava kosullari (0.152;0.113; 0.131) 0,13181
limanlar acisindan bir kapasite sorununu
beraberinde  getirmektedir.  Ilgili ~ liman

Liman tikanikliinin sebeplerinin ve liman
tikanikligina kars1 alinan 6nlemler ve stratejilerin
ele alindig1 bu g¢alismada Tiirkiye’de faaliyet
gosteren liman yoneticilerinin  goriislerine
bagvurulmustur. Calismada iki farkli uzman
grubuna ulagilarak ilk grupla miilakatlar
gerceklestirilmis  ve  uzmanlardan  liman
tikanikliginin sebepleri, liman tikanikligina kars1
almabilecek Onlemler ve gelistirilebilecek
stratejiler hakkinda goriisleri almmustir. Ikinci
gruba ise ilk grubun ortaya koydugu faktorler ve
stratejiler kullanilarak kriter-alternatif yapisi
icerisinde olusturulmus veri toplama araci
(anket) uygulanmistir. Veri toplama aracinin
uygulanmast sonucu erigilen veriler Bulanik
AHP-TOPSIS  hibrit  yoOntemiyle  analiz
edilmistir. Elde edilen goriisme sonuglari
incelendiginde kapasite yetersizliginin; Bulanik
AHP-TOPSIS sonuglarina gore ise beklenmedik
ticaret yogunlugunun liman tikanikliginin altinda
yatan en Onemli sebepler oldugu sonucuna
ulasilmistir. Ote yandan hem goriisme sonuglar
hem de Bulanik AHP-TOPSIS sonuglar1 liman
tikanikligin1 onlemek adina en etkili 6nlemler
olarak paydaslarla is birligi ve kalifiye insan
kaynagina yatirim yapilmasint 6n plana
cikarmustir.

Tiirkiye’deki limanlarin kiime seklinde belirli
lokasyonlarda yogunlasmasi ve bu lokasyonlarin
iretim noktalarma yakinligi ve dolaysiyla
yerlesim alanlarinin bu ¢evrelerde kurulmasi,

11

kiimelerindeki kapasite yetersizlikleri liman
tikanikligimma sebep olmakta ve bu limanlarin
rakip iilke limanlarina karsi rekabet¢i gliciinii
zayiflatmaktadir. Kapasite yetersizliklerinin
olusturdugu liman tikanikligina ¢6ziim Onerileri
olarak Sekil 4’te gosterilen stratejilerden liman
dis sahasinin kullanimi (kara limani gibi), ilave
ekipman tedarigi (ylksek katli sistemler
kurulmas1 gibi), farkli limanlara yonlendirme
gibi stratejiler onerilebilir.

On plana ¢ikan bir diger liman tikaniklig1 faktrii
olan beklenmedik ticaret yogunlugu, ozellikle
baz1 yiklerin mevsimsel hareketliligi, doviz
kurundaki dalgalanmalar, enflasyon beklentisi
gibi  durumlarda ortaya c¢ikabilmektedir.
Beklenmedik ticaret yogunluklar1 kaynakli
tikanikliklar1 gidermek i¢in yogunlugun zaman
araligina gore stratejilerin belirlenmesi yerinde
olacaktir. Ornegin, kisa siireli yogunluklarda
ilave ekipman tedarigi (ving, arag, vb.) ve fazla
mesai uygulamalar1 kullanilabilecekken; orta
vadeli yogunluklarda yine ilave ekipman
tedariginin yaninda insan kaynagi tedarigi
gerekli olabilir. Tablo 6 incelendiginde, kalifiye
insan kaynagina yatirnminin liman tikanikligini
gidermek i¢in 6n plana ¢ikan bir strateji oldugu
goriilmektedir. Bu noktada beklenmedik ticaret
yogunluklarinin yasandigi donemlerde kalifiye
insan kaynagina sahip olmak siireclerin
planlanmast ve dogru stratejilerin iiretilmesi
noktasinda 6nemli katki vermektedir.
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Tablo 6. Alternatiflerin degerlendirmesi ve siralamalari

Liman Tikamikhg Onlemi d+ d- CC Sira
Paydaslarla igbirligi 0.727 0.830 0.533 2
Kalifiye insan kaynagina yatirim 0.734 0.839 0.534 1
Ekipman yatirim1 0.777 0.811 0.511 3
Yiikiin ¢ekilmesi i¢in tesvik 1.041 0.886 0.460 4

Limanlarda beklenmedik ticaret yogunlugu ve
kapasite yetersizlikleri dolayisiyla ortaya ¢ikan
tikanikliklar karsisinda alinabilecek en etkili
onlem dogru planlamadan  gegmektedir.
Dolayistyla kalifiye insan kaynagina sahip olan
limanlar bu etkiler kargisinda tikaniklik riskiyle
daha iyi bas edebilmektedir. Calismada secilen
uzmanlar, bu sebeple kalifiye insan kaynagina
yatirim yapilmasini liman tikanikligi faktorlerine
kars1 on plana ¢ikarmislardir. Ayrica, uzmanlara
gore paydaslarla isbirligi yapilmasi,
beklenmedik ticaret yogunluklarinda ve doluluk
oranlarinin oldukca yiiksek oldugu donemlerde
limanlara yardime1 olacaktir. Liman isletmesinin
deniz tarafindaki yogunluklar konusunda liman
baskanligiyla, kara (hinterlant) tarafindaki
yogunluklar konusunda ise glimrik
miidiirliikkleriyle koordineli ¢aligmast bu yogun
donemlerin atlatilmasi agisindan kritik Oneme
sahiptir. Son olarak, kapasite yetersizliklerinin
glin yiiziine c¢iktig1 yogun ddénemlerde ilave
kapasite ¢oziimleri sunabilecek lojistik merkez,
serbest bolge, kara limanmi isletmesi gibi
paydaglarla yapilacak is birlikleri limanin
rekabetci avantajini korumasi adina kiymetlidir.
Calismanin bir diger Onemli ¢iktis1 olarak,
prosediir islemlerinde aksaklik kriteri en az
oneme sahip liman tikaniklig1 faktorii olmustur.
Bu noktada, iilkemizde uygulanmaya baslanan
ve yiiklerin henliz limana gelmeden glimriik
islemlerinin tamamlanmasini saglayan ‘Liman
Tek Pencere Sistemi’nin dneminin vurgulanmasi
yerinde olacaktir. Tiim diinya limanlarinda 2024
yil1 itibariyle bir zorunluluk olarak kullanilacak
bu sisteme gegcis siireci Tiirkiye’de ¢ok daha hizli
olmus ve etkileri yavas yavas kendini
gostermeye  baslamistir.  Bunun  Otesinde,
IMO’nun yaymladigr ‘Just in Time Arrival’
ilkesi geregi liman varis siirelerini optimize eden
sistemlerin limanlar tarafindan kullanilmasi
prosediir islemleri kaynakli liman tikaniklarinin
tamamen Oniine gececektir.
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Liman tikanikliginin azaltilmasinda teknolojik
gelismeleri takip etmek limanlara yardimei
olacaktir. Son donemde hayatimizda oldukca
bliyiik bir oneme sahip olmaya baglayan Endiistri
4.0 Dbilesenleri denizcilik sektoriinde de
kullanilmaya baslanmis, adeta Denizcilik 4.0’1n
temelleri atilmaya baglanmistir. Endiistri 4.0’1n
en onemli 6gretilerinden biri olan veri paylagimi
konusunda seffaflik ve operasyonel siireclerde

dijitallesmenin  liman tikaniklifinin ~ Oniine
gecilmesinde 6nemli  belirleyiciler olmasi
beklenilmektedir.  Deniz  tarafi  kaynakl

tikanikliklarin - 6nlenmesi, deniz kazalarinin
onlenmesi ile dogrudan iligkilidir. Bu noktada
‘Just in Time Arrival’ demirleme sahas1 trafik
yogunlugunu azaltarak kaza riskini minimize
eder. Bu felsefenin amacina ulasabilmesi icin
limanlarin gemiler ile anlik veri paylasim
oldukca kritiktir. Ayrica, otonom gemilerin
yayginlasmasinin liman sahast deniz kazalarini
azaltmas1  Ongoriilmektedir. Liman sahasi
kaynakli tikanikliklarin 6nlenmesinde Endiistri
4.0 bilesenlerinin etkin kullanimi da oldukca
kritiktir. Ornegin “Automated Guided Vehicle”,
“Automated Rail Mounted Gantry Crane”, gibi
otonom sistemler liman ig¢i yilik transferi
noktasinda  verimliligi  arttirarak  liman
tikanikligini onleyebilecektir. Yine, “Internet of
Things” ve “Internet of Everything” teknolojileri
yapay zeka ile uyumlastirilarak liman
sahalarinda depolama ve istifleme siireclerinde

kullanildig1  taktirde etkin planlama, bos
hareketlerin  azaltilmasi, atil  kapasitenin
distiriilmesi  noktasinda  Onemli  katkilar

verebilecektir. Son olarak, liman tikanikliginin
en yaygin sebeplerinden biri olan hinterland
kaynakl1 aksakliklarin oniine gegilmesinde yine
dijitallesme unsurlar kritik rol oynayabilecektir.
01.01.2024 tarihi itibariyle tiim diinyada
kullanilmast IMO tarafindan zorunlu tutulan
“Ulusal Tek Pencere Sistemi” 6zellikle gilimriik
prosediirlerinin  gemi  limana  gelmeden
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gerceklestirilmesiyle liman kara tarafi trafiginin
onceden planlanmasina imkan vermektedir. Bu
tek pencere sistemi yaklasimi tek pencere
evrenine doniiserek uluslararasi ticaretin farkli
taraflarini da icine alacak sekilde liman toplulugu
sistemi, denizcilik tek pencere sistemi, ticaret tek
pencere sistemi gibi yaklagimlar ile kara tarafi
kaynakli  tikamikliklarin ~ Oniine  gecilmesi
beklenmektedir.

Calisma ortaya koydugu tikaniklik sebepleri,
tikanikliga karst  gelistirilen Onlemler ve
stratejilerle  literatiire Onemli  bir  katki
sunmaktadir.  Ayrica, liman  endiistrisini
yakindan ilgilendiren ve son donemlerde siklikla
yasanan liman tikanikligina yonelik nedenler ve
¢Oziim Onerilerinin irdelenmesi sebebiyle de bu
calisma, sektorel anlamda bir yol haritasi
sunmayl amaglamaktadir. Caligmanin kisitlari
olarak smirli sayida liman yoneticisi ile
goriisiilmesi, c¢alismanin  yalmizca Tirkiye
limanlar1  O6zelinde  gerceklestirilmesi  One
cikmaktadir. Gelecek c¢alismalarda, liman
tikanikligt konusunda hem Tiirkiye
limanlarindan hem de farkh iilke limanlarindan
daha fazla katilimciya ulasilarak elde edilecek
veriler analiz edilerek aradaki farkliliklarin
yorumlanmas1  faydali  olacaktir.  Ayrica,
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